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Abstract 

Problem Statement: The private car is the dominant means of transport in most industrialized 

countries of the world, causing problems such as traffic jams, lack of parking space, as well as 

air and noise pollution. A key advantage of the private car is that it allows seamless transport 

from an origin to a destination without requiring transfers, as is often the case using public 

transport. In the recent past, technological progress and digitalization have made alternative 

mobility services, such as car- and ride-sharing, more convenient to use, which has contributed 

to their diffusion. For instance, a smartphone app can be used to arrange a ride instead of waiting 

at the side of the road with your thumb up. As a result of ongoing digitalization, mobility pro-

viders increasingly have a variety of information at their disposal, for example, about the delay 

or crowding of a bus or the location of car-sharing vehicles in a geographical area, which can 

be used on an aggregated level to provide recommendations for combining multiple mobility 

services for a trip from an origin to a destination (defined as smart mobility). To facilitate such 

joint service provision, different actors (e.g., mobility providers, public authorities, and cus-

tomers) must form a service ecosystem. In practice, however, a stagnation in the emergence 

and development of such service ecosystems can be observed during the last years. In order to 

support their emergence, their function, and to ensure their long-term viability, it is important 

to establish value co-creation between all relevant actors. However, research in this area is still 

in its infancy and insufficient to guide the efforts of practitioners. 

Research Design: To address this gap, this thesis adopts a mixed methods research design 

including a literature review, expert interviews, a case study, a qualitative comparative analysis 

(QCA), and a conjoint analysis. The empirical data collection took place in Germany and fo-

cused on various actors, such as mobility providers, public authorities, and (potential) custom-

ers. As an overarching analytical lens, this thesis adopts the service-dominant (S-D) logic per-

spective, which was originally introduced into marketing, but is now well-established in nu-

merous scientific fields, including information systems (IS). On the basis of previous work, it 

is assumed that the intended shift from the purchase and use of private cars to the sequential 

use of different mobility services reflects a shift from the goods-dominant (G-D) logic to the S-

D logic. Research that adopts the S-D logic perspective is usually centered on one or more of 

its three main concepts: (1) the service ecosystem, (2) the service platform (e.g. a smartphone 

app), and (3) value co-creation, which are focused on in various ways in the publications em-

bedded in this thesis. 

Main Results: Categorized along the three main concepts of the S-D logic perspective, the 

main findings of this thesis are: (1) The actors of a service ecosystem are linked by different 

institutional arrangements (rules, norms, and beliefs). We show how the configuration of a ser-

vice ecosystem with regard to its actors and its institutional arrangements is linked to the infor-

mation technology (IT) choice of its actors. In addition, we illustrate how the need for legiti-

macy and the ability to build up the countervailing power of an actor depend on the institutional 

arrangements that are present in its service ecosystem. This in turn affects the disposition of an 

actor to engage and its activity of engaging in value co-creation with actors embedded in other 

service ecosystems, such as in a service ecosystem of a smart mobility app provider; (2) we 
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clarify the emerging role of the smart mobility app provider. Initially, we conduct an interdis-

ciplinary literature review to identify the current state of knowledge on the operand (e.g., inter-

faces, algorithms) and operant resources (its capability to ensure security and privacy, etc.) 

underlying its value co-creation. Subsequently, we determine the preference structures of po-

tential customers with regard to an app for smart mobility. In the analysis, we identify differ-

ences in preference structures depending on the current mobility behavior of potential custom-

ers, their age and their place of residence; and (3) we complement the S-D logic perspective, 

among others, with activity theory (AT), to provide insights into how value co-creation can be 

initiated and increased between the (potential) actors of a service ecosystem for smart mobility. 

Contributions: We make several practical and theoretical contributions: (1) driven by the on-

going digitalization, service ecosystems are currently emerging in a wide variety of industries 

(e.g., finance, health) focusing on the combination of several services depending on customer 

needs, but (IS) research on this topic is still very scarce. By considering the three main concepts 

of the S-D logic perspective (service ecosystem, service platform, and value co-creation), in the 

context of smart mobility, we contribute to a holistic understanding that supports practitioners 

to push further the emergence of such service ecosystems, as well as to ensure their functioning 

and their long-term viability. In the case of smart mobility, this can contribute to reduced private 

car usage and alleviate problems caused by private car usage; and (2) the S-D logic perspective 

is on a meta-theoretical level, so many previous studies adopting this perspective are conceptual 

in nature. We develop the S-D logic perspective towards a midrange theory by complementing 

it with several theories outside of marketing, such as role conflict theory and AT. Since the S-

D logic perspective is very popular in a variety of research fields (e.g., business economics, 

service science), we provide an enhanced theoretical foundation for future research beyond the 

IS field. 

Limitations: As with all research, this thesis has some limitations. Its two main limitations are: 

(1) although the S-D logic perspective is established in numerous research fields, there are other 

perspectives and theories that also deal with the concept of value co-creation. It remains unclear 

how the explanatory power of the S-D logic perspective compares with these perspectives and 

theories; and (2) although there are good reasons for conducting data collection in Germany 

(e.g., pre-existing infrastructure, high public pressure for a shift away from private car usage), 

this focus limits the generalizability of our results. 

Future Research: This thesis yields five starting points for future research: (1) Future research 

should be conducted with actors from other countries, such as from the United States, to under-

stand the impact of varying institutional arrangements (e.g., welfare versus a more neo-liberal 

mobility market) on value co-creation; (2) The mobility sector is changing rapidly due to tech-

nological progress. In the future, autonomous vehicles will increasingly be used for parts of the 

trip from an origin to a destination. As a result, much more data (roads condition, weather, etc.) 

will become available to the actors of service ecosystems for smart mobility than today. How-

ever, solutions are needed to deal with the technical complexity, as well as with the issue of 

data sovereignty and data security; (3) technological progress, such as the development of elec-

tric vehicles, leads to a blurring of sector boundaries. In future studies, actors from the energy 

sector should also be taken into account in order to address the challenges that arise when an 
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electric vehicle is used as a decentralized power plant; (4) we find that value co-creation among 

the actors of a service ecosystem for smart mobility leads to the generation of a wide variety of 

values (e.g., economic and societal value). Future research should provide a more nuanced un-

derstanding on the different value types; and (5) we assume that an app-supported combination 

of multiple mobility services will make them more attractive for potential customers and can 

contribute to the reduction of private car use. Due to the increasing provision of apps for smart 

mobility on the market, there is an increasing possibility to examine behavioral changes of their 

customers with long-term studies. In addition, it should be analyzed whether incentives such as 

dynamic prices, which are well-known from airlines, or seat reservations, can be used to influ-

ence the route choice of customers, and thus, of their choice of mobility services. 
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Part A



2   Part A: Introduction 

1 Introduction 

The worldwide demand for motor vehicles will not exceed one million  

– if only because of the lack of available chauffeurs. 

Gottlieb Wilhelm Daimler (Schütt (2015), own translation). 

Gottlieb Wilhelm Daimler (1834-1900) is one of the pioneers of automotive engineering. Con-

trary to his prediction, the motor vehicle has developed into one of the most successful innova-

tions in history that contributes to the private and commercial mobility of well over a billion 

people worldwide (Statista, 2017). For instance, more than 3.4 million new vehicles were sold 

alone in Germany in 2018 (Kraftfahrt-Bundesamt, 2020). But the success of the vehicle also 

has a dark side, including time wasted waiting in traffic, as well as noise and air pollution 

(Schreieck et al., 2018; Willing et al., 2017a; 2017b). Driven by the societal need to address 

these problems and by potential solutions provided by technological progress, especially digi-

talization, the mobility sector is in a state of flux (Münchner Kreis e.V., 2017). 

Automotive manufacturers are developing and applying new technologies to produce electric 

and hybrid vehicles that produce less air and noise pollution, but the required charging infra-

structure is still underdeveloped and currently represents an obstacle to their proliferation (Ho-

erstebrock and Hahn, 2014). Shared services, such as bike-, car-, and ride-sharing (e.g., Firn-

korn and Müller, 2011; Shaheen et al., 2009; Teubner and Flath, 2015; Yin et al., 2019), which 

have gained popularity with the rise of the platform economy, can also contribute to solving 

problems associated with private car usage. People living in many larger urban areas in highly 

industrialized countries have access to multiple mobility services (e.g., BlaBlaCar, Lyft, Share 

Now, and Uber) offered by competing mobility providers as an alternative to buying and using 

a private car (Willing et al., 2017b). 

In this thesis, we aim to understand how the emergence and functioning of service ecosystems 

consisting of competing and complementary mobility providers can be supported and their 

long-term viability ensured. Particularly, we focus on the new emerging role of service platform 

providers around which service ecosystems are organized, and on how customers can use such 

service platforms (usually smartphone apps) to combine multiple mobility services in an indi-

vidual, context-aware, and dynamic fashion to get from an origin to a destination (so-called 

smart mobility). 

1.1 Problem Statement 

The exponential growth in fixed-line and mobile Internet usage and the emergence of the plat-

form economy have affected almost all industries by changing service and production processes 

and by destroying previously successful business models (Malthouse et al., 2019; van Riel et 

al., 2019). An example can be found in the travel sector, where airlines use the Internet to sell 

tickets directly to customers, eroding the business model of traditional brick-and-mortar travel 

agencies earning sales commissions from airlines (McCubbrey and Taylor, 2005). Furthermore, 

customers use service platforms like Booking and Expedia to book combinations of flights, 

hotels, and rental cars with just a few clicks, which has changed the travel sector significantly. 

Such individualizable offerings recognize that customers often have complex needs that cannot 
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be satisfied by a single service provider. This need for a customer-oriented, individualized com-

bination of multiple services is also common in other sectors, such as education, finance, health, 

and mobility (Alt et al., 2019). 

According to Willing et al. (2017a, p. 271) “long-distance travel booking was the forerunner 

[…], with many established web-based offerings, such as online travel agencies (e.g. Expedia) 

and flight comparison websites (e.g. Kayak), mostly due to homogeneous supply. Short-dis-

tance urban travel [‘mobility’ would be a more precise term], however, has recently become 

more diverse”. This quotation illustrates the high complexity in the case of mobility due to the 

heterogeneity of services (e.g., public transport, car- and ride-sharing), the high number of ser-

vice providers and significant regional differences. Based on the development in the travel sec-

tor, it can be expected that some actors will benefit from a change towards the platform econ-

omy, while the existence of other actors will be threatened. 

The (potential) actors of a service ecosystem for smart mobility are heterogeneous and have 

different desires, priorities, and needs. In the following, we present the most important actors 

and point out knowledge gaps, starting with the customers of a smart mobility service. It is 

assumed that a change towards a more sustainable behavior in the broader public, such as a 

shift from private car use to the use of mobility services, depends on providing “the right infor-

mation at the right time” (Watson et al., 2011, p. 59). In order to collect, share and disseminate 

accurate and timely information, service ecosystem actors avail themselves of a range of infor-

mation systems, networks and tools. One such tool are apps for smart mobility. Such apps rep-

resent a marketplace where customers can inform themselves about the different mobility ser-

vices and compare/combine them according to varying criteria (e.g., price, travel time, conven-

ience), and sometimes purchase tickets (Willing et al., 2017a; 2017b). Ideally, such apps make 

it easier and more convenient to use multiple mobility services. Previous studies on (potential) 

customers’ preference structures for such service platforms have methodological shortcomings 

and provide only limited insights (Grotenhuis et al., 2007; Stopka, 2014). Willing et al. (2017b, 

p. 178) identify a clear role for information systems (IS) research in helping service platform 

providers identify the needs and preferences of their (potential) customers: “IS researchers can 

help to identify and define what constitutes a good intermodal value proposition regarding plat-

form design and the definition of standards”. 

A mobility provider can benefit from an app for smart mobility to the degree that it makes it 

easier and more convenient for (potential) customers to use their mobility service. Such cus-

tomers may also be more aware of and find its mobility service more attractive if it is combined 

with one or more other mobility services. For instance, one of the main reasons for potential 

customers not to use public transport is its station-based nature (Beirão and Cabral, 2007). This 

service could be perceived as more attractive and beneficial if it is combined with a bike- or 

car-sharing service that ensures more seamless transport from an origin to a destination. How-

ever, smart mobility apps can also have potential disadvantages to mobility providers. For ex-

ample, the app may cause mobility providers to lose direct contact with their customers and 

thus limit its business and marketing opportunities. For these reasons, there is a notable ten-

dency of some hotels to limit intermediation through service platforms in the travel sector 

(Stangl et al., 2016). 
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In addition, there is no consensus on the degree to which and the conditions under which mo-

bility services within a smart mobility service ecosystem are in a complementary or in a com-

peting relationship. Specifically with regard to long-term behavioral change toward reduced 

personal car use, many authors (Caiati et al., 2020; Shaheen et al., 2009; Willing et al., 2017a) 

assumed a complementary relationship, since the attractiveness of each mobility service within 

the smart mobility service ecosystem increases vis-à-vis private car use. On the other hand, 

Willing et al. (2016) show that car-sharing can cannibalize the demand for public transport due 

to shorter travel times and higher levels of comfort and convenience. 

Another actor in smart mobility service ecosystems are public authorities, such as national, 

state, regional, district, and city administrations. Public authorities aim to reduce the problems 

and external costs associated with the use of the private car, such as noise pollution, accidents, 

and the ecological effects of asphalting of surfaces to build roads and parking lots. In addition, 

the mobility sector accounts for the second highest percentage of greenhouse gas emissions in 

Germany (in 2018) (Umweltbundesamt, 2020a). Such greenhouse gases contribute to global 

warming, which endangers the health and well-being of the population and all living organisms 

on earth. It has been estimated that 13,000 deaths in Germany (in 2015) can be attributed to 

greenhouse gas emissions (Anenberg et al., 2019). It can be expected that the problems caused 

by the predominant use of private cars will continue to increase. Cities in particular need to find 

effective and efficient countermeasures, as the United Nations Department of Economic and 

Social Affairs (2015) predicts that the percentage of the global population living in cities will 

increase from 50% in 2015 to 66% by 2050. In order to reduce air pollution, the German gov-

ernment has recently imposed driving bans on diesel vehicles in some urban areas (ADAC, 

2019). 

Docherty et al. (2018) have identified many advantages to state involvement in transport gov-

ernance, include guaranteeing and protecting mobility as a driver of economic growth, com-

pensating for less than ideal free market conditions, the ability of the state to bear the costs of 

infrastructure, and the market advantages of stimulating and protecting innovation. Public au-

thorities are often required or mandated to support, provide or procure unprofitable mobility 

services, such as to transport pupils to school, to provide mobility to and within less densely 

populated areas, and to provide public transport on days and at times when demand is limited. 

Most states consider public transport an important contribution to satisfying the mobility needs 

of their citizens. For example, in Germany, the number of trips conducted by public transport 

increased from 9.6 to 10.4 billion in the period between 2011 and 2018 (Verband Deutscher 

Verkehrsunternehmen, 2019). 

Similarly, the popularity of public transport use among people living in the Netherlands is evi-

denced by the recently published study by Caiati et al. (2020). Their results showed that public 

transport (including bus, metro, and tram) is the most preferred mobility service when a choice 

between mobility services is available, as in the case of a smart mobility app. If a smart mobility 

app helps makes public transport more attractive to residents of the Netherlands who currently 

rely primarily on a private car to meet their mobility needs, then public authorities would want 

to cooperate with smart mobility app providers to achieve their superordinate goals of creating 
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public value (e.g., low impact of transport on natural resources, ensuring well-being of the pop-

ulation) and fulfilling their mandate to provide or procure public transport. However, such pub-

lic-private cooperation is not always free of barriers. Smith et al. (2019) study of (potential) 

cooperation between public and private actors in western Sweden revealed that national and 

European legislation, the lack of clear responsibilities, and work culture, among others, were 

negatively affected effective cooperation. 

Digitalization has led to the emergence of a new actor, the smart mobility app provider. In-

dividual mobility providers can provide information such as timetables, fares, and passenger 

counts (Ahlers et al., 2018) to a smart mobility app provider. Until relatively recently, mobility 

providers had primarily static information, but technological progress, especially in the field of 

sensors, enables real-time data to be collected. For example, mobility providers can detect ve-

hicle positions and delays using sensors installed in the vehicles and/or stations or overfilled 

vehicles based on global positioning system (GPS) data from participating customers. In turn, 

smart mobility app providers can use such real-time data to offer customers a range of options 

they can choose from to reach their destination. Pappas et al. (2018, p. 482) call service ecosys-

tems based on large amounts of data from numerous actors, potentially including mobility pro-

viders and customers, a “big data and business analytic ecosystem”. Willing et al. (2017a) argue 

that by applying big data analytics, economic opportunities for (individual) actors of the service 

ecosystem can be identified. For example, big data analytics can be used to optimize car-sharing 

business area boundaries or compare business models among mobility providers. 

According to Gretzel et al. (2015, p. 179), such uses of data in the mobility sector can be re-

garded as ‘smart’, in that they are “technological, economic and social developments fuelled 

by technologies that rely on sensors, big data, open data, new ways of connectivity and ex-

change of information (e.g., Internet of Things, RFID, and NFC) as well as abilities to infer and 

reason”. In reality, however, comparisons of apps and websites for smart mobility available in 

German-speaking Europe (Albrecht and Ehmke, 2016; Willing et al., 2017a; 2017b) show that 

these apps and websites do not yet provide customers with truly smart mobility. Two of their 

main limitations are that they do not allow customers to book and pay for mobility services and 

that they often do not provide assistance during the trip – for example in the event of a cancel-

lation or delay – because only static customer data is taken into account. In addition, fourteen 

apps and websites surveyed only include on average 6.22 different types of mobility services, 

ranging from three to twelve, and only five include the mobility services of at least one public 

transport company (Albrecht and Ehmke, 2016). A more recent study of smart mobility apps in 

the United Kingdom reveals similar results (Lyons et al., 2020). The reasons for these limita-

tions are not clear. 

From a theoretical viewpoint, the (intended) shift from the predominant use of the private car 

to the sequential use of mobility services, and the associated transformation of the mobility 

sector, represents a shift from the goods-dominant (G-D) to the service-dominant (S-D) logic. 

The S-D logic perspective was originally introduced into marketing by Vargo and Lusch (2004), 

but has since been used by scholars in numerous research fields, including service science 

(Gebauer et al., 2010; Vargo and Akaka, 2009, etc.), travel/transportation (Dolan et al., 2019; 
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Sthapit and Björk, 2019; Yin et al., 2019, etc.), and public business administration (e.g., Os-

borne, 2018; Osborne et al., 2013). An overview of its application in the IS field is provided by 

Brust et al. (2017). Their results showed that the S-D logic perspective was not at first used in 

a mobility context, but IS scholars have more recently applied it in mobility-related research 

(e.g., Gilsing et al., 2018; Hein et al., 2018; Turetken et al., 2019). 

One of the main differences between the S-D and the G-D logic perspective is that the former 

assumes “that value is fundamentally derived and determined in use – the integration and ap-

plication of resources in a specific context [i.e., service-for-service among actors, dyads, or 

triads (Chandler and Vargo, 2011)] – rather than in exchange – embedded in firm output [e.g., 

a manufactured vehicle] and captured by price” (Vargo et al., 2008, p. 145). In other words, a 

customer does not take a passive role, but interacts with the other actors in the service ecosystem 

through resource integration and service exchange to achieve value co-creation (Vargo and 

Lusch, 2004; 2017). For example, a smart mobility app user on a bus can provide information 

on how crowded the bus is (Nunes et al., 2014) or on whether the air conditioning or heating is 

working on the bus. Based on this information, the quality of the recommendations for other 

users can be improved. For this reason, the S-D logic perspective with its three main concepts 

service ecosystem, service platform, and value co-creation is suitable for this research. 

Nonetheless, although the S-D logic perspective has become very popular in a number of re-

search fields, its use is subject to some limitations. Probably the biggest limitation is that it is a 

meta-theoretical level perspective, making direct testing, verification, and application difficult 

(Vargo and Lusch, 2017). For this reason, much of current research taking the S-D logic per-

spective is conceptual in nature. In order to further develop the S-D logic perspective, scholars 

should pay an increasing attention to the two other levels of abstraction – the midrange-theo-

retical level (e.g., engagement, coproduction) and the micro-theoretical level (e.g., law of ex-

change and decision making). In this vein, Vargo and Lusch (2017, p. 46) made the following 

call for future research: “To support this theory of the market requires developing more mid-

range theoretical frameworks and concepts of service exchange, resource integration, value 

cocreation, value determination, and institutions/ecosystems. These midrange theories can be 

partially informed by theories outside of marketing […]. Evidence-based research is also 

needed; opportunities exist in areas such as […] the study of the service of cognitive mediators 

(assistants) as heuristic tools in complex service ecosystems”. 

Of particular interest in this thesis are the institutions and institutional arrangements (aggrega-

tions of institutions), which are defined as rules, norms, and beliefs (Vargo and Lusch, 2017), 

and represent “the rules of the game” (North, 1990, p. 3) that enable or constrain value co-

creation among the actors of a service ecosystem (Koskela-Huotari et al., 2016). As the institu-

tional arrangements, and thus the service ecosystems to which actors are connected by them, 

can be analyzed on various levels of aggregation and with “oscillating foci” (Chandler and 

Vargo, 2011, p. 41), a contextualization of value co-creation can be achieved. 

1.2 Research Questions 

The overall goal of this thesis is to improve our understanding of how to support the emergence 

and functioning, and thus the long-term viability, of service ecosystems for smart mobility. In 
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other words, we focus on the (intended) shift from the G-D logic (reflected by buying and using 

a private car) to the S-D logic among actors. A challenge pointed out in scientific literature and 

experienced in practice (e.g., Albrecht and Ehmke, 2016; Willing et al., 2017a; 2017b). In this 

thesis, we will answer the following three research questions (RQ) by adopting the S-D logic 

perspective: 

RQ1: How do the resources of a smart mobility app provider constrain its value co-creation 

with (potential) customers? 

A focus of this thesis is on the role of the smart mobility app provider around which a service 

ecosystem is organized, the emergence of which is fueled by digitalization. According to the S-

D logic perspective, value co-creation among actors consists of resource integration and service 

exchange (Vargo and Lusch, 2017). Two types of resources can be distinguished: Operand re-

sources are those “resources on which an operation or act is performed”, such as algorithms and 

interfaces. In contrast, operant resources (e.g., capabilities, competences, knowledge, organiza-

tional processes, and skills) “are employed to act on operand resources” (Vargo and Lusch, 

2004, p. 2). 

Previous studies (Albrecht and Ehmke, 2016; Willing et al., 2017a; 2017b) analyze and com-

pare several apps/websites for smart mobility in German-speaking countries and find a number 

of limitations (e.g., no possibility to book and pay, limited real-time journey information). How-

ever, it is unclear, whether (a lack of) the integration of operand or operant resources is the 

cause of these limitations. In their recent analysis of four European cities outside Germany, 

Wright et al. (2020) find that the poor quality of the data (an operand resource) provided by 

mobility providers is a cause of these limitations. 

A two-step approach is chosen to answer this research question. First, an interdisciplinary lit-

erature review (Webster and Watson, 2002) is conducted to gain insights into the resources and 

their quality. Second, a conjoint analysis (Backhaus et al., 2015) is performed to identify the 

smart mobility app preference structures of potential customers. By comparing the results with 

the apps/websites available in the German-speaking European market (Albrecht and Ehmke, 

2016; Willing et al., 2017a; 2017b), we evaluate how their integration constrains value co-

creation with (potential) customers. 

RQ2: How does the service ecosystem of a mobility provider constrain its value co-creation 

with a smart mobility app provider? 

One limitation of smart mobility apps is the low number of available mobility services (e.g., 

public transport, car-sharing) and of mobility providers per mobility service (Albrecht and 

Ehmke, 2016; Willing et al., 2017a; 2017b). In this research question, we aim to understand 

how the institutional arrangements (i.e., rules, norms, and beliefs) of the service ecosystem in 

which a mobility provider is embedded constrain its value co-creation with smart mobility app 

providers. 

In order to develop the S-D logic perspective towards a midrange theory, we draw on the con-

cept of actor engagement, which is defined as “both the actor’s disposition to engage, and the 
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activity of engaging in an interactive process of resource integration within a service ecosys-

tem”, as the microfoundation for value co-creation (Storbacka et al., 2016, p. 3008). Further-

more, following the recent call of Vargo and Lusch (2017), we use theories and concepts outside 

of marketing, namely role conflict theory (Koch and Schultze, 2011; Merton, 1957), institu-

tional theory (Mignerat and Rivard, 2009; Suchman, 1995), power theory (Jasperson et al., 

2002; Pfeffer and Moore, 1980; Simeonova et al., 2018), and the concept of technology choice 

(Drake et al., 2016; Liu et al., 2013) to complement the S-D logic perspective. 

We undertake several qualitative studies to obtain insights into the lack of actor engagement 

among German mobility providers. For a comparison with the travel sector, we also conduct 

interviews with experts from hotel organizations. In addition, a qualitative comparative analysis 

(QCA) (Ragin, 2008; Rihoux and Ragin, 2009) is applied to show how the configuration of a 

service ecosystem, with regard to the actors and to the institutional arrangements that are pre-

sent, is linked to the information technology (IT) choice of its actors. The choice of state-of-

the-art IT is necessary to engage in value co-creation with a smart mobility app provider. 

RQ3: How can value co-creation among the actors in a service ecosystem for smart mobility 

be facilitated? 

In order to push the emergence and to ensure the functioning of service ecosystems for smart 

mobility, contributing to their long-term viability, it is necessary to establish value co-creation 

among their actors that include, among others, the smart mobility app providers, mobility pro-

viders, public authorities (e.g., national, state, regional, district, and city administrations), and 

customers. However, as Breidbach and Maglio (2016, p. 74) point out, “we know very little 

about how economic actors engage in the process of value co-creation in traditional, co-located 

contexts […], let alone in technology-enabled ones”. This is a major research gap, as techno-

logical progress and ongoing digitalization are generating vast amounts of data (big data) from 

a growing number of sources, such as smartphones, business transactions, sensors installed in 

vehicles, and social media posts (Pappas et al., 2018), which offer new opportunities for value 

co-creation. For example, Willing et al. (2017a) explained the economic benefits that car-shar-

ing companies can realize in the case of vehicle relocation and business area optimization if a 

smart mobility app provider applies business analytics. 

To answer this research question, we conduct qualitative studies and a case study to gain in-

sights into value co-creation of actors embedded in a service ecosystem for smart mobility. The 

focus is on creating knowledge of (1) how a value co-creation relationship is establish between 

a mobility provider and a smart mobility app provider, (2) what different types of value co-

creation relationships between both types of actors have been established, and (3) how value 

co-creation among the different actors can be increased. Again, the S-D logic perspective is 

complemented with theories and concepts outside of marketing, namely activity theory (AT) 

(Engeström, 1987; Kuutti, 1996) and the concept of value co-destruction (Laud et al., 2019; 

Leroi-Werelds, 2019; Plé and Cáceres, 2010) to ensure a strong theoretical foundation. 
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1.3 Structure 

This thesis consists of three parts: A, B, and C. In Part A, we have thus far formulated the 

problem statement and outlined the research questions. After describing the structure of the 

thesis, we preview the research problem, the methodological approach and the main results and 

contributions of the nine publications, provide the conceptual background, including an inter-

disciplinary perspective on the topic ‘mobility’, a definition of the term ‘smart mobility’, a 

description of the German mobility sector, and an introduction in the S-D logic perspective. 

Part A ends with a description of the mixed methods research design, which includes a literature 

review, a conjoint analysis, expert interviews, a QCA, and a case study. 

Part B provides an overview of the nine double-blind reviewed publications, which are repro-

duced in their original format in the Appendix. Two publications focus on the operand and 

operant resources that underlie the value co-creation of a smart mobility app provider with its 

(potential) customers. Four publications deal with the service ecosystem of different mobility 

providers and how their institutional arrangements constrain value co-creation (using actor en-

gagement as the microfoundation) with a smart mobility app provider. The last three publica-

tions provide insights into the emergence of a value co-creation relationship and on established 

value co-creation relationships between mobility providers and smart mobility app providers. 

In addition, we show how value co-creation among the actors of a service ecosystem for smart 

mobility can be increased. 

In Part C, we summarize the results of the publications and discuss the theoretical and practical 

implications of our work, its limitations, as well as avenues for future research. The thesis ends 

with a conclusion. An overview of the structure of the thesis is given in Figure 1. 
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Part A   Introduction, conceptual background, mixed methods research design 

                          

Part B   Smart mobility app provider: An overview of its operand and operant resources 

      
RQ1: How do the resources of a smart mobility app provider constrain its value co-creation with (potential) 

customers? 
  

    

  

 

      
P1: Door-to-Door Mobility Integrators as Key-

stone Organizations of Smart Ecosystems: Re-

sources and Value Co-Creation – A Literature Re-

view 

P2: Smart Mobility – An Analysis of Potential 

Customers’ Preference Structures 

Methods: Literature review, conjoint analysis 

  

  

      

                            

     

  Service ecosystem of a mobility provider: The effects of institutional arrangements on its value co-creation 

   
RQ2: How does the service ecosystem of a mobility provider constrain its value co-creation with a smart 

mobility app provider? 
  

   

 

   
P3: The Long and Winding Road to Smart Inte-

gration of Door-to-Door Mobility Services: An 

Analysis of the Hindering Influence of Intra-Role 

Conflicts 

P4: How Institutional Arrangements Impede Re-

alization of Smart Ecosystems: The Case of Door-

To-Door Mobility Integrators 

P5: How Countervailing Power Affects Value 

Co-Creation among Service Providers: A Com-

parison of the Travel and Mobility Sectors 

P6: Information Technology Choice in Mobility 

Service Ecosystems: A Qualitative Comparative 

Analysis 

Methods: Expert interviews, QCA 

 

       

       

       

       

              

 

  Service ecosystem for smart mobility: Value co-creation among its actors 

   RQ3: How can value co-creation among the actors in a service ecosystem for smart mobility be facilitated?  

   

 

   
P7: Smart Mobility: Contradictions in Value Co-

Creation 

P8: The Negative Effects of Institutional Logic 

Multiplicity on Service Platforms in Intermodal 

Mobility Ecosystems 

P9: Value Co-Creation and Co-Destruction in 

Service Ecosystems: The Case of the Reach Now 

App 

Methods: Expert interviews, case study 

Legend: 

C: Customer 

AP: App provider 

MP: Mobility provider 

SE: Service ecosystem 

 

       

       

       

       

              

              

Part C   Summary of results, discussion, conclusion 

 

Figure 1.  Structure of the Thesis. 
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In the following, we briefly preview the research problem, the methodological approach and 

the main results and contributions of the nine publications (P). 

[P1]: Door-to-Door Mobility Integrators as Keystone Organizations of Smart Ecosystems: 

Resources and Value Co-Creation – A Literature Review (Schulz et al., 2019). In this in-

terdisciplinary literature review, we shed light on the operand and operant resources of smart 

mobility app providers (a synonym for door-to-door mobility integrators) that underlie their 

value co-creation. We provide a systematic overview of the state of knowledge regarding the 

different operand resources (e.g., interfaces, algorithms) and operant resources (e.g., capability 

to ensure security and privacy) and point out problems that occur in practice. For instance, the 

available algorithms can determine the shortest, the fastest, the cheapest, the most energy-effi-

cient, or the least complex combination of multiple mobility services to get from an origin to a 

destination. However, the algorithms frequently require a long time to run. Hence, current al-

gorithms illustrate the basic feasibility of the optimization idea rather than its practical usability. 

Our results show, in particular, that research into the operant resources is scarce. Based on the 

results, we derive central issues for future research, such as creating knowledge about the ca-

pability of smart mobility app providers to establish and manage value co-creation relationships 

with mobility providers and customers. 

[P2]: Smart Mobility – An Analysis of Potential Customers’ Preference Structures (Schulz 

et al., 2021a). One of the most important operand resources of smart mobility app providers is 

the app itself. While previous work has compared apps/websites available on the German-

speaking European market, less is known about to what extent they meet the actual desires, 

priorities, and needs of (potential) customers. In order to improve our understanding of how 

apps constrain value co-creation among (potential) customers, we conduct two preliminary 

studies and a conjoint analysis with 523 people living in Germany. Our results show that the 

preference structures for the varying groups of potential customers that we formed vary signif-

icantly depending on their current mobility behavior, their age, and their place of residence. For 

instance, solely car drivers do not consider the price of the app important in making a choice. 

This research contributes to the literature on business models of smart mobility app providers 

and on the design of the apps by determining the importance of attributes (e.g., time-table in-

formation, app price) and attribute levels (e.g., static, mixed, and real-time information) for 

(potential) customers. 

[P3]: The Long and Winding Road to Smart Integration of Door-to-Door Mobility Ser-

vices: An Analysis of the Hindering Influence of Intra-Role Conflicts (Schulz et al., 2018). 

Triggered by technological progress and ongoing digitalization, the mobility sector is in a state 

of flux. New roles, such as that of the smart mobility app provider are emerging, and established 

roles, for example, that of public transport companies, are changing. Based on scientific litera-

ture on intermediaries in the field of electronic commerce, we develop a role framework for 

smart mobility app providers, which includes five roles: The informational, the transactional, 

the assurance, the logistical, and the customization role. By drawing on role conflict theory, we 

assume that intra-role conflicts are the cause of the lack of actor engagement among twelve 

German transport and tariff associations (regional representations of public transport compa-

nies). Our analysis reveals intra-role conflicts especially with regard to the logistical and the 

customization role. Many of the transport and tariff associations are not able to provide elec-
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tronic/mobile tickets to smart mobility app providers. In addition, the transport and tariff asso-

ciations would like to retain customer contact, and themselves offer a combination of multiple 

mobility services for a trip from an origin to a destination. This results contribute to a better 

understanding of the new emerging role of the smart mobility app provider. 

[P4]: How Institutional Arrangements Impede Realization of Smart Ecosystems: The 

Case of Door-To-Door Mobility Integrators (Schulz and Überle, 2018). In this publication, 

we aim to understand how the institutional arrangements that fourteen German mobility pro-

viders (e.g., bike-sharing, car-sharing, and public transport companies) face due to their em-

beddedness in an existing service ecosystem constrain their value co-creation with smart mo-

bility app providers. We complement the S-D logic perspective with the concept of legitimacy 

stemming from institutional theory and derive five possible legitimacy needs of mobility pro-

viders: The need to gain market, relational, social, investment, and smart service integrator le-

gitimacy. Our results show that the mobility providers often perceive no need to engage in value 

co-creation with smart mobility app providers in order to gain legitimacy from the actors of 

their current service ecosystem, including, among others, citizens, municipalities, and share-

holders. For instance, the mobility providers have investment legitimacy reflected by the ob-

tained approval for cost-intensive investments in new equipment needed, for example, to pro-

vide real-time timetable data and mobile tickets. This study contributes to the S-D logic litera-

ture with a focus on institutional arrangements and the related topic of contextualization of 

value co-creation. 

[P5]: How Countervailing Power Affects Value Co-Creation among Service Providers: A 

Comparison of the Travel and Mobility Sectors (Schulz and Ikonomou, 2020). The insti-

tutional arrangements that are present in the service ecosystem of each mobility provider can 

not only constrain its value co-creation by not creating a need for legitimacy. In this publication, 

we complement the S-D logic perspective with the concept of countervailing power to under-

stand how the existing institutional arrangements restrict the price and place policies of mobility 

providers, which in turn negatively affect their ability to develop and maintain countervailing 

power against smart mobility app providers. Expert interviews with 26 German hotel and public 

transport organizations show that the price policies of public transport organizations are often 

characterized by the setting of non-dynamic and uniform prices. In addition, their place policies 

are limited by the lack of free choice of distribution channels, as well as a long-term price and 

quantity optimization due to different institutional arrangements (e.g., the goal of public au-

thorities to enable elderly people without smartphone access to affordable mobility). By com-

paring their price and place policies which these of hotel organizations, we can provide insights 

into how the institutional arrangements should be adapted in order to increase their ability to 

build up countervailing power. This work contributes to a more pronounced understanding of 

the economic obstacles that constrain value co-creation by mobility providers, which arise from 

the existing institutional arrangements of their service ecosystem. 

[P6]: Information Technology Choice in Mobility Service Ecosystems: A Qualitative 

Comparative Analysis (Schulz et al., 2020a). The IT choice of a mobility provider influences 

its technical disposition to engage in value co-creation with smart mobility app providers. How-

ever, a mobility provider does not choose its IT completely independently because it is embed-

ded into a service ecosystem that includes different actors connected by institutional arrange-
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ments. For example, German public transport companies (e.g., bus, subway, and tram compa-

nies), are usually members of a transport and tariff association that includes additional public 

transport companies, customers, as well as often public authorities (e.g., state, regional, district, 

and city administrations), and other mobility providers (e.g., bike-, car-, and ride-sharing com-

panies). In practice, these service ecosystems are very heterogeneous with regard to their actors 

and institutional arrangements and it is unclear how this heterogeneity is linked to the IT choice 

of their actors. To fill this gap, we conduct a QCA based on interview data collected from twelve 

German transport and tariff associations and secondary data. The QCA is a set-theoretic method 

and has only recently gained a certain popularity in the IS field. In other words, in contrast to 

traditional regressions-based models, where the net effect of each factor on the outcome is de-

termined, its focus is on the configuration of several attributes (the actors and the institutional 

arrangements of a transport and tariff association). The results show in particular that the avail-

ability of a high number of car-sharing actors in the geographical area of a transport and tariff 

association is a necessary condition for the choice of state-of-the-art IT. By adding the concept 

of IT choice to the S-D logic literature, we improve our knowledge about the IT choice of 

mobility providers, and thus on the technical obstacles that constrain their value co-creation 

with smart mobility app providers. 

[P7]: Smart Mobility: Contradictions in Value Co-Creation (Schulz et al., 2020c). So far, 

the scientific literature only provides comparisons of apps/websites available for smart mobility 

in German-speaking European countries. However, possible solutions for the identified limita-

tions, such as a low number of participating mobility providers and no possibility to book and 

pay for mobility services, which are based on a lack of value co-creation by mobility providers, 

have not yet been proposed. In this publication, we complement the S-D logic perspective with 

AT to illustrate how contradictions that are present in the activity system of a mobility provider 

and the pursuit of congruence can lead to the establishment of a value co-creation relationship 

with a smart mobility app provider. In order to obtain empirical evidence, a qualitative study is 

conducted with twelve German transport and tariff associations. Our results illustrate how in 

one case a number of adaptations are initiated by a transport and tariff association and a smart 

mobility app provider (among others, the introduction of a white label app) to enable value co-

creation. With our AT-enriched S-D logic perspective, we provide a blueprint for future re-

search that can be used for the analysis of (lacking) value co-creation, especially in an IT-ena-

bled context. 

[P8]: The Negative Effects of Institutional Logic Multiplicity on Service Platforms in In-

termodal Mobility Ecosystems (Schulz et al., 2020b). Even if different actors, such as mobil-

ity providers, have established value co-creation relationships with a smart mobility app pro-

vider, there may be obstacles that constrain their value co-creation. Based on the institutional 

literature, we question the assumption of the S-D logic perspective that the service logic is 

dominant for all actors embedded in a service ecosystem. Subsequently, by applying AT, we 

postulate how contradictions are induce into an activity system (unit of analysis for a service 

ecosystem) by logic multiplicity among its actors, which limit the functional range of the ser-

vice platform. We test our theoretical arguments on data collected in four German service eco-

systems for smart mobility that include actors, such as the state ministry, region and city ad-

ministrations, public transport companies, car park operators, and smart mobility app providers. 

The sixteen expert interviews conducted reveal, for example, that the state and civil society 
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logic of some actors, as for instance reflected by the goal of maintaining data sovereignty, pre-

vent the sale of tickets via a smart mobility app. With our research, we contribute to a better 

understanding of the link between institutional logics (a synonym for institutional arrange-

ments) and technology, which is underexplored in the IS literature. In addition, we contribute 

to the S-D logic literature by underscoring the need to take into account logic multiplicity during 

the analysis of (IT-enabled) value co-creation. 

[P9]: Value Co-Creation and Co-Destruction in Service Ecosystems: The Case of the 

Reach Now App (Schulz et al., 2021b). Technological progress and digitalization are also 

changing the role of automotive manufacturers. While their previous focus was on the produc-

tion of vehicles, it is increasingly shifting to the provision of mobility services, such as car- and 

ride-sharing (which represents a shift from the G-D logic to the S-D logic). In addition, Daimler 

AG and the BMW Group launched a joint venture, the Moovel Group GmbH, to take the role 

of the smart mobility app provider. While the previous studies compare apps/websites for smart 

mobility in German-speaking European countries by taking the neutral position of an observer, 

there is currently no knowledge how value formation takes place between an app provider and 

its customers. In order to gain insights into this question, we analyze customer reviews for the 

Reach Now app provided by the Moovel Group GmbH in the Android Google Play Store be-

tween 2016 and 2019. Furthermore, we conduct expert interviews with six German transport 

and tariff associations, which are members of the service ecosystem of the Moovel Group 

GmbH, in order to better understand the value formation in the relationships between a smart 

mobility app provider and mobility providers. Our results help to create awareness among (IS) 

researchers for the concept of value formation that focuses on value co-creation and value co-

destruction. In addition, we contribute the S-D logic literature by going beyond the study of 

single dyadic actor-to-actor relationships of a service ecosystem, by analyzing the link between 

the value formations in both dyadic actor-to-actor relationships. Table 1 provides an overview 

of the publications embedded in this thesis. Appendix M contains a list of further publications 

with a focus on (smart) mobility, which are not part of this thesis. 
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Research 

question 

No. Authors Title Outlet – 

Publication date 

VHB-

Ranking1 

RQ1 

P1 Schulz, Böhm, 

Gewald, Krcmar 

Door-to-Door Mobility Integra-

tors as Keystone Organizations 

of Smart Ecosystems: Resources 

and Value Co-Creation – A Lit-

erature Review 

International Confer-

ence on Wirtschafts-

informatik (WI) – 

2019 

C 

P2 Schulz, Böhm, 

Gewald, Krcmar 

Smart Mobility – An Analysis of 

Potential Customers’ Preference 

Structures 

Electronic Markets 

(EM) – 2021 

B 

RQ2 

P3 Schulz, Gewald, 

Böhm 

The Long and Winding Road to 

Smart Integration of Door-to-

Door Mobility Services: An 

Analysis of the Hindering Influ-

ence of Intra-Role Conflicts 

European Conference 

on Information Sys-

tems (ECIS) – 2018 

B 

P4 Schulz, Überle How Institutional Arrangements 

Impede Realization of Smart 

Ecosystems: The Case of Door-

To-Door Mobility Integrators 

European Conference 

on Information Sys-

tems (ECIS) – 2018 

B 

P5 Schulz, 

Ikonomou 

How Countervailing Power Af-

fects Value Co-Creation among 

Service Providers: A Compari-

son of the Travel and Mobility 

Sectors 

Pacific Asia Confer-

ence on Information 

Systems (PACIS) – 

2020 

C  

P6 Schulz, Böhm, 

Gewald 

Information Technology Choice 

in Mobility Service Ecosystems: 

A Qualitative Comparative Anal-

ysis 

International Confer-

ence on Information 

Systems (ICIS) – 

2020 

A 

RQ3 

P7 Schulz, Gewald, 

Böhm, Krcmar  

Smart Mobility: Contradictions 

in Value Co-Creation 

Information Systems 

Frontiers – 2020 

B 

P8 Schulz, Böhm, 

Gewald, Celik, 

Krcmar 

The Negative Effects of Institu-

tional Logic Multiplicity on Ser-

vice Platforms in Intermodal 

Mobility Ecosystems 

Business & Infor-

mation Systems Engi-

neering (BISE) – 

2020 

B 

P9 Schulz, Zimmer-

mann, Böhm, 

Gewald, Krcmar 

Value Co-Creation and Co-De-

struction in Service Ecosystems: 

The Case of the Reach Now App 

Technological Fore-

casting & Social 

Change – 2021 

B 

1 VHB: German Academic Association for Business Research 

Table 1. Overview on the Embedded Publications. 
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2 Conceptual Background 

In this section, we provide the conceptual background of this thesis. First, we underscore our 

interdisciplinary approach by outlining the theories and concepts from a spectrum of fields of 

research. We then define and discuss the term ‘smart mobility’. Subsequently, we explain our 

focus on the German mobility sector as context for our research. Lastly, we introduce the S-D 

logic perspective with its three main concepts ‘service ecosystem’, ‘service platform’, and 

‘value co-creation’ as our meta-theoretical lens. 

2.1 Mobility: An Interdisciplinary Perspective 

Mobility is intertwined with many aspects of society and intersects with many fields of research. 

This section introduces the primary research fields this thesis draws on, outlines the current 

state of knowledge with regard to mobility and outlines its potential contributions to better un-

derstanding smart mobility. 

Transportation science investigates the mobility behavior of people and the technical and 

nontechnical challenges that mobility providers face in providing their service. Scholars in this 

field focus on public transport provision, barriers to its use, and how its quality can be improved. 

Several studies (e.g., Abenoza et al., 2017; Haywood et al., 2017; Mouwen, 2015) measure  

customer satisfaction with public transport services and identify the drivers of satisfaction (e.g., 

on-time performance and frequency of service), and dissatisfaction (e.g., overcrowding). 

Other scholars (Jin et al., 2016; Mahéo et al., 2019; Steiner and Irnich, 2020; Takamatsu and 

Taguchi, 2020; Wong et al., 2008, etc.) focus on how timetable planning can be improved to 

increase the quality of the public transport service, such as to avoid waiting times between two 

scheduled public transport services. To achieve a favorable trade-off between low waiting times 

(i.e., a high service quality) and low operation costs, Petersen et al. (2013) proposed a new 

timetable planning approach. 

Another way to increase customer satisfaction is by providing high-quality timetable infor-

mation. In the past, the aim of public transport companies was usually to identify and to inform 

about the route with the shortest travel time and/or the smallest number of transfers. Goerigk et 

al. (2014) develop a heuristic that determines the most reliable route for a trip between an origin 

and a destination so that customers reach their planned destination even in the case of delays. 

A further stream of research deals with the provision and use of other mobility services, such 

as bike-, car-, and ride-sharing, partly as a supplement to public transport in order to address 

the so-called last mile problem. Some studies take a provider perspective and focus on solving 

the challenges related to providing these services (Brandstätter et al., 2020; Chen et al., 2019; 

Frade and Ribeiro, 2015; Franco et al., 2020, etc.). For example, Yang et al. (2020) developed 

a numerical model to calculate the optimal number of taxis for a given city, and Datner et al. 

(2019) focused on the determination of the optimal inventory level of bike-sharing stations. In 

addition, some studies contributed to solve the matching problem in the case of car-sharing 

(Ströhle et al., 2019) and ride-sharing (Li et al., 2020; Wang et al., 2018a). Agussurja et al. 
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(2019) developed a Markov decision process framework for the generation of a vehicle-dis-

patching policy that addresses the problems of demand uncertainty and a demand in batches 

when combining public transport and ride-sharing. 

Other studies take a customer perspective and analyzed the reasons for the use or lack of use of 

these mobility services among different groups of (potential) customers (e.g., Li and 

Kamargianni, 2020; Wang et al., 2018b). For instance, Böcker et al. (2020) showed that bike-

sharing, whether alone or in combination with public transport, is used less by women and older 

people. 

Another stream of research examines the choice of a mobility service, in particular, subse-

quently to the use of a specific mobility service (e.g., Hamidi et al., 2019; Klingen, 2019; Zhao 

and Li, 2017). For example, the results of Yap et al. (2016) showed that first class train custom-

ers prefer to use an autonomous vehicle for their egress stage, rather than public transport or 

bicycle. 

In the field of sustainability management, the focus is on the extent to which the current mo-

bility behavior has a negative impact on the environment and how the mobility behavior can be 

changed with the aim of reducing this impact. For example, Laakso (2017) conducts an exper-

iment in which participants gave up car ownership and received free bus travel cards for six 

month. Her results showed that the greenhouse gas emissions caused by the everyday mobility 

of the participants could be reduced by 43% on average during the experiment. Furthermore, 

the results indicated that the de-routinization of mobility in the participant groups is differently 

difficult, for example depending on the demands of working and parenting. 

Similar studies were conducted for the case of car-sharing (for an overview, see Firnkorn and 

Shaheen, 2016). For instance, Nijland and van Meerkerk (2017) showed that among the study 

participants who use car-sharing, the percentage of car ownership is over 30% lower than for 

non-users. In addition, car-sharing users drove 15% to 20% fewer car kilometers than prior to 

using car-sharing. Due to their changed mobility behavior, car-sharing users caused between 

240 and 390 fewer kilograms of carbon dioxide per person and per year. This represents a re-

duction in carbon dioxide emissions between 13% and 18% compared to private car ownership 

and use. Furthermore, according to Amatuni et al. (2020), car-sharing participation reduces the 

annual total mobility-related life-cycle greenhouse gas emissions caused by a member between 

3% and 18% (previous studies estimated a value of up to 67%). 

Unsurprisingly, health and environmental benefits are the most important motivation factors 

for the use of bike-sharing (Cerutti et al., 2019). However, a change in current mobility behavior 

does not necessarily contribute to greater environmental and social sustainability. In their study 

of bike-sharing in Shanghai, for example, Ma et al. (2018) describe an oversupply of shared 

bikes, resulting in unused resources. A further problem that negatively affects sustainability is 

user misbehavior (e.g., theft, vandalism). 

Service science research into mobility services focuses on service innovation and provision. 

Insights from this field of research can help illuminate the development, introduction, and man-

agement of apps for smart mobility. In comparison to goods, services are characterized by sev-
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eral characteristics, namely intangibility, heterogeneity, perishability, increased customer inter-

activity, and simultaneity between production and consumption (Randhawa and Scerri, 2015; 

Stare and Rubalcaba, 2008). As applied to mobility services, for example, bus transport is per-

ishable and consumed simultaneously with its production. A bus drives from station to station 

as per a timetable, which causes costs (e.g., infrastructure, personnel, fuel) regardless of rid-

ership levels. Due to these characteristics, mobility services are developed and managed differ-

ently from goods. 

The concept of service innovation has been the focus of much scholarship (Carlborg et al., 

2014; Witell et al., 2016). Randhawa and Scerri (2015, p. 30) posit that “service innovation also 

entails technology and processes to better manage demand and plan capacity”. By using IT and 

taking a big data approach, smart mobility app providers can, for instance, recommend alterna-

tive mobility services in the case of crowded public transport to customers. In addition, the data 

can be used to optimize the capacity management of car-sharing and taxi companies by taking 

into account the capacity situation in public transport (e.g., a possible overcrowding, number 

of people requiring additional mobility services). 

IS research into mobility services focuses on how different actors use IT, often to support the 

establishment and diffusion of shared services. Examples are the relocation of car-sharing ve-

hicles (Brendel et al., 2018), and IT-based effort to prevent or reduce moral hazard among car-

sharing users (Hildebrandt et al., 2018). Some IS researchers (e.g., Gilsing et al., 2018; Hilde-

brandt et al., 2015; Turetken et al., 2019) also discuss the creation and design of business mod-

els based on the new technical possibilities. In contrast, Schreieck et al. (2016) take a more 

technical perspective and examined the modularization of apps and websites for urban mobility.  

Previous studies that focus on apps and websites facilitating a comparison or combination of 

multiple mobility services are particularly relevant for this work. Important insights are pro-

vided by Albrecht and Ehmke (2016) and Willing et al. (2017a; 2017b), who compare such 

solutions available for German-speaking European countries. They find that very few mobility 

providers offer their services via these apps and websites and that customers are often not sup-

ported in the agreement (i.e., booking and payment) and execution phase of their trip. Callegati 

et al. (2017) described the security and privacy issues innate to this context, most significantly 

insider threats, and discussed approaches to mitigate them. 

Rehm et al. (2017) visualize the actors, such as different mobility providers and public author-

ities, constituting a mobility ecosystem and Willing et al. (2016) examine the competitive situ-

ation between two such actors, namely car-sharing and public transport companies. Their re-

sults illustrated that mobility services often complement each other, but in the city center there 

is a cannibalization of public transport demand through car-sharing based on its increased com-

fort. 

Overall, these studies underscore that a single company is often not able to satisfy complex 

customer needs. This applies to the mobility sector as well as in many other sectors, such as 

education, finance, health, and tourism. Intermediaries, such as providers of apps and assistants 

based on artificial intelligence, can better satisfy complex customer needs by combining the 

services of several providers (Alt et al., 2019). The Delphi studies of McCubbrey (1999) and 
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McCubbrey and Taylor (2005) focusing on the relationships between airlines and their distri-

bution partners, such as travel agencies and websites, can help to better understand the concepts 

of intermediation, disintermediation and reintermediation. 

Kotler and Armstrong (2010, p. 29) define marketing as “the process by which companies 

create value for customers and build strong customer relationships in order to capture value 

from customers in return”. The marketing mix represents the instruments that a company uses 

to implement its marketing strategy, which are traditionally categorized into price, product, 

place, and promotion policies. When customers book and pay for services from several mobility 

providers via a smart mobility app, a number of marketing issues emerge. Mobility providers, 

for example, consider whether their mobility services and/or pricing should be differentiated 

depending on the distribution channel (e.g., app, website, ticketing machine). Smart mobility 

app providers consider market segmentation (i.e., target group), mobility service price bun-

dling, and dynamic pricing. 

While marketing literature addresses these questions broadly (e.g., Kotler and Armstrong, 2010; 

Silk, 2006), only few studies focus specifically on mobility. Shugan et al. (2017) illustrate that 

airlines pursue a different bundling strategy than hotels. Airlines usually bundle a first class 

flight with additional services (e.g., breakfast and entertainment), while hotels bundle a cheap 

room with additional services. Mantin and Rubin (2016) analyze dynamic price setting practices 

among airlines, revealing that when fare forecasting websites are available, the price decreases 

approximately between 4% and 6% per transaction. Bardhi and Eckhardt (2012) focus on the 

outcomes of access-based consumption in the case of car-sharing, finding, among other things, 

that the use of car-sharing is motivated by the self-interest of the users and utilitarianism guided 

by norms of negative reciprocity. 

Smart mobility app providers can be viewed as a form of social, sustainable, and environmental 

entrepreneurship whose primary goal is to solve the social challenge (Thompson et al., 2011) 

of fulfilling the mobility needs of people while avoiding the negative effects of private car use 

(e.g., air and noise pollution). Pankov et al. (2019) examine the contextual factors of sustainable 

entrepreneurial ecosystems by using the example of sharing companies (e.g., bike-, car-, and 

ride-sharing companies). Their results highlighted that two sets of contextual factors influence 

how sharing companies pursue sustainable activities. The first set consists of contextual factors 

that enable the development of organizational capabilities and that enforce the adaptation of 

behavioral rules. The second set comprises contextual factors that impede the organizational 

agility of the sharing companies and that suppress their future growth. 

Grinevich et al. (2019) analyze how providers of a sharing platform (e.g., car-sharing and car-

pooling) adopt institutional logics in addition to green logic, in particular economic and social 

logic, to achieve growth of their platform. Taking the green logic can lead to environmental 

benefits, for instance, by facilitating the use of underutilized and redundant resources 

(Grinevich et al., 2019), and thus corresponds to the considerations of social, sustainable, and 

environmental entrepreneurship. Furthermore, several of the app providers are start-ups, a spe-

cial type of company on which entrepreneurship research focuses (Draebye, 2019). 
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(Public) business administration research focuses on the establishment and management of 

relationships between public and private organizations, such as when a public authority con-

tracts a private public transport company to provide public transport services. However, public 

and private organizations usually have different interests and pursue varying goals, which neg-

atively affect their cooperation (Dibben, 2006; van de Walle, 2008). For instance, Smith et al. 

(2019) identified a number of internal and external obstacles, such as the national and European 

legislation, unclear responsibilities, and the work culture, that hampered an intended coopera-

tion between a regional public transport authority and private organizations. Several other stud-

ies (e.g., Gagnepain and Ivaldi, 2017; Lodi et al., 2016) have considered the design of contracts 

governing the cooperation between a public authority and public transport operators. 

Another stream of research addresses the question of how public authorities are able to success-

fully fulfill their public tasks in the case of mobility (e.g., preserving natural resources). Some 

studies focus on the outcome of the cooperation between public and private organizations 

(Zullo, 2008). For example, Leland and Smirnova (2009) point out that there is no difference 

in effectiveness and efficiency between urban bus transit provided by public and private pro-

viders in the United States. Gallego et al. (2013) and Liu et al. (2016) illustrate that imposing 

driving restrictions is not sufficient to shift the mobility behavior from the use of the private car 

to the use of mobility services, such as public transport. However, a company-initiated adver-

tising and promotion can contribute to fostering the use of public transport (Gijsenberg and 

Verhoef, 2019). 

A further stream of research explores the economic and social impact of public transport pro-

vision. For example, Faulk and Hicks (2010) find that United States counties with small to 

medium-sized cities with bus transit have significantly lower unemployment rates and lower 

growth in family assistance than such counties without bus transit. 

Strategic management is defined as “the management of an organization’s resources to 

achieve its goals and objectives. Strategic management involves setting objectives, analyzing 

the competitive environment, analyzing the internal organization, evaluating strategies and en-

suring that management rolls out the strategies across the organization” (Choudhury, 2018). 

Paik et al. (2019) examined the competitive environment of ride-sharing companies, such as 

Lyft and Uber, and especially the regulatory obstacles they face. An analysis of the bans of 

ride-sharing companies in cities of the United States between 2011 and 2015 finds that politi-

cians who face little politician competition (e.g., due to a long tenure in office) are more likely 

to ban ride-sharing companies. 

Firnkorn and Müller (2012) evaluate the strategy of an established automotive manufacturer 

(Daimler AG) to launch a car-sharing system (car2go), finding that the number of private cars 

can be reduced by offering car-sharing, thus creating a potential for environmental benefits. 

Further studies focused on the strategy of car-sharing companies by analyzing the adoption of 

car-sharing among customers. Hahn et al. (2020) show that car-sharing adoption depends on 

different dimensions of their business model, such as the price model and the pickup and drop-

off mode. Similarly, Peterson and Simkins (2019) emphasize that in particular subjective 

norms, which are defined as thoughts of important others, influence the car-sharing adoption. 
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2.2 What is Smart Mobility? 

In this section, we define the term ‘smart mobility’. Possibly as a result of the interdisciplinary 

nature of the topic of mobility, scholars have used various terms to describe the comparison and 

combination of multiple mobility services, such as ‘intermodal mobility’ (e.g., Jones et al., 

2000; Schröder et al., 2014), ‘multimodal mobility’ (van Nes and Bovy, 2004; Willing et al., 

2017a, etc.), and ‘mobility as a service’ (MaaS) (e.g., Caiati et al., 2020). However, the concepts 

behind these terms overlap and are still developing, as in the case of MaaS (Caiati et al., 2020; 

Lyons et al., 2020). 

For consolidation purposes, we compare and contrast a range of definitions focusing on three 

core criteria: scope of the solution, use of IT, and types of mobility services in focus. Table 2 

provides exemplary definitions of the terms. Since some scholars (e.g., Groth, 2019; Lyons et 

al., 2020; Schikofsky et al., 2020) used other terms in their definitions, there is a lack of clarity. 

Term / Author(s) Definition 

Co-modality 

Dotoli et al. (2017, p. 2397) “Co-modality, instead, arises from the need to convey people on a single 

means of transport to reduce the impact on environment, costs, and acci-

dents. Hence, co-modality refers to the optimal use of different transpor-

tation modes on their own or in combination, taking advantage of rides-

haring (the sharing of vehicles by passengers).” 

Skoglund and Karlsson (2012, p. 

933) 

“The latest type of travel planners is the multi- or co-modal travel planner, 

combining private and public modes of transport, e.g. private car and/or 

cycle and/or bus.” 

Mobility integration 

Boero et al. (2016, p. 1155) “So, the objective is to holistically address the efficient and seamless inte-

gration and use of complementary, capacity-limited mobility services in 

the overall urban travel chain, including all transport modes (motorised 

and non-motorised, EVs, public transport, flexible services such as 

transport on-demand) and mobility sharing schemes (e.g. car sharing, mo-

torbike sharing and carpooling).” 

Motta et al. (2015, p. 3) “Mobility Integrator is an innovative approach that integrates Information 

& Planning, Transport Services, Infrastructure and Traffic Management. 

In short, it shall provide a smooth and convenient integrated mobility plat-

form. In a technological perspective, a mobility integrator is the integration 

of various systems, namely Traffic Management Systems, Transport Sys-

tems, User Systems, and Vehicle Systems.” 

Intermodal mobility 

Jones et al. (2000, p. 349) “Intermodal transportation should be generally defined as: the shipment of 

cargo and the movement of people involving more than one mode of trans-

portation during a single, seamless journey.” 
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Schröder et al. (2014, p. 200) “We define an intermodal trip as the usage of several transport modes dur-

ing one trip, e.g. a trip with public transport in combination with bike or 

private car (park-and-ride).” 

Willing et al. (2016, p. 1) “Intermodal mobility, the IT-enabled, seamless transition between differ-

ent modes of transportation to reach one’s destination, is a promising ap-

proach towards reducing the environmental footprint of urban mobility.” 

Mobility as a service (MaaS) 

Caiati et al. (2020, p. 124) “[…] MaaS as a mobility distribution model that offers the integration of 

a variety of transportation modes, either traditional (e.g. bus, tram, metro, 

taxis) or innovative (e.g. car sharing, bike sharing, ride sharing, demand 

responsive transit), combined with other transport-related services (e.g. 

travel recommendation system, ticketing, booking and payment services). 

They are offered by different public and private operators through a single 

integrated platform accessible to individuals and households through a 

subscription plan.” 

Lyons et al. (2020, p. 21) “It is characterised by: door-to-door convenience […]; seamless, inte-

grated, multi-modal travel […]; and ease of payment/billing […]. MaaS is 

enabled in technological terms by the connectivity and functionality of-

fered by the mobile internet and related devices, notably smartphones”. 

Schikofsky et al. (2020, p. 297) “[…] it becomes obvious that MaaS is mostly associated with a ‘user cen-

tricity paradigm’, ‘intermodality/multimodality support’, and ‘integra-

tion’. The first one mainly refers to individual mobility services, prefer-

ence-based mobility configuration and mobility choices based on individ-

ual needs. […]. ‘Intermodality/multimodality support’ refers to accessing 

multiple transport modes, the possibility of combining different modes of 

transportation within a travel chain or changing modes of transportation 

over time. ‘Integration’ refers to a single integrated application or gateway, 

the offering of a consistently integrated mobility service (that appears to 

be) from a single source, and an integrated single account and payment 

system.” 

Multimodal mobility 

Nobis (2007, p. 35) “’Multimodality’ is defined as the use of at least two modes of transporta-

tion—bicycle, car, or public transportation—in 1 week.” 

van Nes and Bovy (2004, p. 226) “In this article we mean with multi-modal the combination of two or more 

different forms of transport within a single trip from origin to destination. 

This may consist of different vehicles, such as car, bicycle, tram, bus or 

train, or different services, such as stop or express services.” 

Willing et al. (2017a, p. 268) “[…] multimodal mobility platforms (MMPs) have emerged, which aim to 

find the best route for the user by comparing multiple modes of transpor-

tation. After entering a desired destination, users obtain information about 

the different transport options, for example regarding costs and travel time. 

Depending on their preferences, they might choose the fastest, the cheap-

est, the most comfortable or the most environmentally friendly trip. Sev-

eral platforms also enable payment for the journey and thereby function as 
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marketplaces for sometimes complementary and sometimes competing 

mobility services.” 

Smart mobility 

Groth (2019, p. 56) “Modern information and communication technologies (ICTs) – e.g., 

smartphones – are seen as the digital key to a multimodal world […]. ICTs 

enable people to switch ‘smart’ between different interconnected mobility 

services such as carsharing, bikesharing, ridesharing, bus, train, tram, etc. 

in real-time.” 

Wolter (2012, p. 528 - translated) “[…] an offer that enables an ‘energy-efficient’, ‘low-emission’, ‘safe’, 

‘comfortable’, and ‘cost-effective’ mobility, which is used intelligently by 

the traffic participant. It is about the optimization of the use of existing 

offerings through the use of information and communication technologies. 

[…]. The environmental alliance focuses on public transport. It is supple-

mented by Park+Ride and additional feeder systems that make the rural 

area accessible. New mobility service (car- and bike-sharing) are estab-

lished. […]. An intelligent use of these mobility services, which is re-

flected in the choice of mobility services depending on the current traffic 

situation, fails, however, because of the different access requirements for 

these mobility services.” 

Table 2. Overview of Exemplary Definitions. 

The first criterion that can be used to disclose the similarities and differences of the various 

definitions and the underlying concepts is the focus of the solution. A number of scholars (e.g., 

van Nes and Bovy, 2004; Willing et al., 2016) refer solely to a combination of multiple mobility 

services for a trip. But some scholars also focus on the use of single mobility services. For 

instance, Dotoli et al. (2017, p. 2397) define “co-modality” as “the optimal use of different 

transportation modes on their own or in combination”. Similarly, Masuch et al. (2013, p. 397) 

explain that “an intermodal route […] may involve different modes of transportation”. Further-

more, the definitions and concepts vary with regard to the part of the trip that is covered. For 

example, a train and a subsequent bus ride is a combination of two mobility services, but does 

not necessarily ensure a mobility from an origin to a destination (i.e., from door to door). In this 

vein, for instance, Gogos and Letellier (2016, p. 3219) emphasize the need to provide a solution, 

which considers “the first and last mile”. 

A second criterion are the types of mobility services in focus in the definition. A special kind 

of mobility service is the use of the private car, bicycle or scooter for a part of the trip (Hoogen-

doorn-Lanser et al., 2006; Hrncir and Jakob, 2013; Prandtstetter et al., 2013; Schröder et al., 

2014, etc.). Due to a lack of involvement of a mobility provider, these are called ‘self-services’. 

Further definitions include public transport, such as bus, subway, train, and tram (e.g., Boero et 

al., 2016; Caiati et al., 2020), as well as flight services for long distances (Gogos and Letellier, 

2016; Jittrapirom et al., 2017). In addition, some scholars highlighted the need to consider shar-

ing services, more precisely, bike-, car-, and ride-sharing (e.g., Dotoli et al., 2017; Groth, 2019; 

Prandtstetter et al., 2013). Other mobility services that are taken into account are on-demand 

services such as taxis (e.g., Caiati et al., 2020; Hrncir and Jakob, 2013), while electric mobility 
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services represent a further concretization of the already mentioned mobility services (Boero et 

al., 2016; Prandtstetter et al., 2013). 

Lastly, the definitions vary with regard to the IT that is used to provide a high-quality tailor-

made solution. IT can support the comparison, selection, and match of mobility services taking 

into account preferences of individual customers, among others, with regard to price, carbon 

dioxide emission, and travel time (e.g., Jittrapirom et al., 2017; Masuch et al., 2013; Schikofsky 

et al., 2020). Furthermore, IT allows to consider the context and its changes, such as cancella-

tions, delays, and inclement weather (Giesecke et al., 2016; Wolter, 2012, etc.). This data can 

be used to provide customers with dynamic recommendations during the trip (Callegati et al., 

2017). In Table 3, the presented and additional definitions are classified according to the crite-

ria. Our classification shows that the definitions for ‘intermodal’ and ‘multimodal’ mobility 

(e.g., Jones et al., 2000; van Nes and Bovy, 2004) usually reflect a relatively traditional view 

on the mobility services, in particular on the transport services. In contrast, ‘MaaS’ and ‘smart 

mobility’ (Groth, 2019; Lyons et al., 2020, etc.) put an additional focus on the value of IT for 

making the use of multiple mobility services more comfortable and convenient for customers. 

Term / Author(s) 
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Co-modality 

Dotoli et al. (2017) ○     ●   ●    

Skoglund and Karlsson (2012) ●  ● ●     ●    

Mobility integration 

Boero et al. (2016) ●   ●  ● ● ● ●    

Motta et al. (2015)         ●    

Intermodal mobility 

Jones et al. (2000) ●            

Masuch et al. (2013) ○        ● ●   

Prandtstetter et al. (2013) ●  ● ●  ●  ● ●    

Schröder et al. (2014) ●  ● ●         

Willing et al. (2016) ● ●       ●    
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Mobility as a service (MaaS) 

Caiati et al. (2020)    ●  ● ●  ●    

Callegati et al. (2017) ●        ●   ● 

Giesecke et al. (2016) ●        ● ● ●  

Jittrapirom et al. (2017) ○   ● ● ● ●  ● ● ●  

Lyons et al. (2020)  ●       ●    

Schikofsky et al. (2020) ○        ● ●   

Multimodal mobility 

Gogos and Letellier (2016) ● ●  ● ●    ●    

Hoogendoorn-Lanser et al. 

(2006) 

●  ● ●         

Hrncir and Jakob (2013) ○  ● ●  ● ●  ●    

Nobis (2007)   ● ●         

van Nes and Bovy (2004) ● ● ● ●         

Willing et al. (2017a) ○ ●       ● ●   

Smart mobility 

Groth (2019)    ●  ●   ●  ●  

Wolter (2012)   ● ●  ●   ●  ●  

● Fully 

○ In part 

Table 3. Classification of Exemplary Definitions. 

On the basis of this classification, this thesis is grounded on the following conceptual under-

standing. From a perspective focusing on the mobility behavior of people, we distinguish be-

tween monomodality, multimodality, and intermodality. A monomodal mobility behavior ex-

ists if only one mobility service, usually the private car, is used in a defined period of time (e.g., 

in one week, in one month). In contrast, multimodality is characterized by the use of at least 

two mobility services (e.g., private car and public transport) in a fixed time period (Nobis, 

2007). Following the majority of the presented definitions (e.g., Jones et al., 2000; Prandtstetter 

et al., 2013), we understand intermodality as the use of at least two mobility services for a single 

trip. For example, in order to get home from the bus station, someone can ride a shared bike. 

By combining at least two mobility services, an intermodal mobility behavior always also rep-

resents a multimodal mobility behavior. In other words, intermodality “is a subset of multimo-

dality” (Nobis, 2007, p. 36). Co-modality refers to specific mobility services, such as ride-shar-

ing, where a vehicle is used by several people, and can be used to further specify the intermo-

dality and multimodality. 

Taking a business perspective, we distinguish between MaaS and integration (which is one of 

its nine core characteristics (Jittrapirom et al., 2017)). In terms of new business opportunities 

created by digitalization, MaaS represents a new “mobility distribution model” (Caiati et al., 

2020, p. 124) for complementary and competing mobility services (Schikofsky et al., 2020) that 
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takes into account the individual preferences of customers (e.g., Caiati et al., 2020; Schikofsky 

et al., 2020). In addition, MaaS is characterized, among others, by the use of technologies, such 

as different devices (e.g., smartphones), an electronic ticketing system, and the Internet of 

Things. A further core characteristic is the digital platform (app or website) on which MaaS 

relies, and that customers can use to access a number of related service such as trip planning, 

booking, payment, and real-time information (Jittrapirom et al., 2017). MaaS can support a shift 

from monomodal to multimodal or intermodal mobility behavior by increasing the convenience 

of using multiple mobility services. 

Operators of the digital platform can be public transport companies, public authorities, and third 

parties (Docherty et al., 2018; Jittrapirom et al., 2017). Collaboration among different actors 

via the digital platform leads to the emergence of new and to changes to established actor roles 

(Docherty et al., 2018; Smith et al., 2020), and to the formation of a service ecosystem around 

the operator (Jittrapirom et al., 2017). Integration is a task or an activity that takes place on 

varying hierarchical levels, denoted as operational, informational, and transactional integration 

(booking, payment, and ticketing) (Lyons et al., 2020). 

MaaS and the intermodal and multimodal mobility behavior that is supported by it, also repre-

sent a form of smart mobility. According to Docherty et al. (2018), smart mobility is a relatively 

broad concept which includes new user-generated content and user-centred information that is 

context specific, intelligent infrastructure, as well as electric and automated vehicles. In general, 

the term “‘smart’ has become a new buzzword to describe technological, economic and social 

developments fuelled by technologies that rely on sensors, big data, open data, new ways of 

connectivity and exchange of information (e.g., Internet of Things, RFID, and NFC) as well as 

abilities to infer and reason” (Gretzel et al., 2015, p. 179). 

Furthermore, (smart) mobility is one of the dimensions of the smart city concept, which has 

gained attention in the recent past both in science and practice (Giffinger and Haindlmaier, 

2010). Its most important goals are reducing air and noise pollution, reducing traffic jams, low-

ering transfer costs, and improving transfer speed (Benevolo et al., 2016). In summary, the 

concept of ‘smart mobility’ goes beyond generating economic value, highlighting the need to 

create social value (e.g., environmental sustainability, social participation of elderly). In this 

thesis, the IT-supported use of multiple mobility services for a trip from an origin to a destina-

tion constitutes the core of the smart mobility concept. 

2.3 The Mobility Sector in Germany 

With 83.2 million inhabitants, the German mobility market is the largest in Europe in terms of 

the number of potential customers (Eurostat, 2020). In addition, with a share of 4.7% (134.9 

billion euros) on the gross domestic product, the automotive sector is the most important sector 

in Germany. Numerous well-known automotive manufacturers, such as Daimler AG and the 

BMW Group, have their headquarters in Germany and employ 880,000 people (Statistisches 

Bundesamt, 2019). 

As in most developed countries, the mobility behavior of people living in Germany is charac-

terized by the predominant use of the private car, which accounted for 75% of the total transport 

volume (in passenger kilometers) in 2017 (Follmer and Gruschwitz, 2019). At the same time, 
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changes in mobility behavior are visible. For example, the number of trips made by public 

transport increased from 9.6 to 10.4 billion between 2011 and 2018 (Verband Deutscher 

Verkehrsunternehmen, 2019). The German mobility market can be regarded as a welfare mar-

ket in that public authorities aim to satisfy the mobility needs of the entire population (e.g., 

pupils, workers, the elderly, rural dwellers) by providing public transport (public transport as 

public good). 

Public authorities often directly govern the provision of public transport by acting as a share-

holder of a public transport company, and/or as a procurer of public transport as a member of a 

transport and tariff association. In Germany, transport and tariff associations are often respon-

sible for the planning and marketing of public transport in a local geographical area and serve 

85% of the population (Buehler et al., 2019). In the past, in the case of bus services, public 

authorities were able to reduce subsidy payments and to improve the quality of the services by 

introducing competitive tendering (Beck, 2011), but in 2017, German public transport compa-

nies ran losses of 3.45 billion euros (a cost recovery ratio of 75.6%), which were paid by public 

authorities (Verband Deutscher Verkehrsunternehmen, 2019). 

Mobility services such as bike-, car- and ride-sharing have also gained in popularity as digital-

ization has made them more convenient to use. Car2go, the first-in-the-world free-floating car-

sharing system, was launched by Daimler AG in Ulm in 2009 (Firnkorn and Müller, 2011). 

However, the share of sharing services in the overall mobility market is still very small. Cur-

rently, there are only 2.29 million car-sharing users in Germany (bsc Bundesverband CarShar-

ing e.V., 2020), and only 2.5% of the surveyed internet users has used a bike-sharing service 

via an app or website in the last twelve months. In comparison, in China 37.4% of the internet 

users has done so (Statista, 2018). A recent survey of public transport users in the ten largest 

Germany cities found that 64% have never use a car- or ride-sharing service (Statista, 2019). 

These results are in line with Burghard and Dütschke (2019), who reveal that there is a greater 

interest among non-car-sharing users to buy an electric vehicle instead of subscribing to electric 

car-sharing. Furthermore, they show that electric car-sharing is particularly attractive for the 

younger generation. In general, the younger generation is less emotionally attached to the pri-

vate car, acquire their driving license at a later date, and is more open to app-based mobility 

services than older generations (Bratzel, 2018; Kuhnimhof et al., 2012; Umweltbundesamt, 

2019). Studies from other developed countries, such as Great Britain, France, and the United 

States, provide similar results (Circella et al., 2017; Kuhnimhof et al., 2012; Rayle et al., 2014). 

Several studies analyze the mobility behavior of German residents in more detail. Pfaff (2012) 

examined factors that lead people to decide to commute a distance of more than 50 kilometers 

between home and work instead of moving. His results show, among others, that the tendency 

to commute decreases with age, and increases with income and residence outside of metropol-

itan regions. Gross and Grimm (2018) studied the choice of public transport at vacation desti-

nations, and identify different socio-demographic (e.g., age, net household income) and travel-

oriented (travel duration, travel expenses, etc.) determinants. Sarker et al. (2020) analyze the 

walking distance to public transport stations and the perceptions of urban citizens on route 

choice. Their results show that about 57% of the survey participants choose the same route to 

the station nearly every day, and that 75% of the participants put a focus on the shortest distance. 
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In the urban context, Schoenau and Müller (2017) identify intrinsic (e.g., perceived behavioral 

control) and extrinsic factors (e.g., external costs) that influence mobility behavior of citizens. 

Although the mobility behavior of people living in Germany is increasingly understood and 

actions have been taken to reduce dependency on the private car, the related challenges remain 

largely unsolved. An example are traffic jams and the associated costs for the national economy, 

such as loss of working time and the cost of fuel. According to the calculations of INRIX (2020), 

German car drivers spent on average over 46 hours waiting in traffic in 2019. As a result, in the 

ten most densely trafficked cities, including Berlin, Munich, and Stuttgart, congestion cost 

(measured by loss of time) of more than 2.8 billion euros were caused in 2019 (INRIX, 2020). 

In addition, among others, traffic jams contribute to an increase in the energy consumption of 

transport (in particular in the form of fuels) in the period between 2010 and 2017 (Umweltbun-

desamt, 2020b). 

Another example for a negative consequence of the predominant private car use is the air pol-

lution, which affects the health and well-being of the population and the environment. The mo-

bility sector was the second largest emitter of greenhouse gases in Germany in 2018 with a 

share of 19% on the total volume (Umweltbundesamt, 2020a). 13,000 deaths in Germany, and 

385,000 deaths worldwide, in 2015, can be attributed to these greenhouse gas emissions (Anen-

berg et al., 2019). German cities have taken various actions to reduce private car use, including 

the promotion of cycling, parking management, and improved convenience of public transport 

(Buehler et al., 2017). In addition, German courts have banned diesel vehicles from some areas 

of several cities in order to reduce air pollution. Despite investments in hybrid and electric car 

engines the number of electric cars in use in Germany (136,600, 2019) is still very low (Statista, 

2020). One reason why the overall change in mobility behavior is relatively small could be that 

60% of German citizens are 25 years old or older (Statistische Ämter des Bundes und der Län-

der, 2018), and older generations are less likely to adopt new mobility behaviors than younger 

generations (Bratzel, 2018; Kuhnimhof et al., 2012; Umweltbundesamt, 2019). 

The Münchner Kreis e.V. (2017) has identified nine fields, such as ‘mobility data as currency’ 

(with a focus on ownership, transparency, and value creation) and ‘a mobility marketplace in 

real-time’, that need to be addressed with regard to future mobility. On the whole, the conditions 

for realizing alternatives to private car-dependent mobility are met well in Europe, especially 

in Germany. Two of the reasons are the high public pressure and pre-existing infrastructure 

(Marx et al., 2015; Willing et al., 2017b). Possibly as a result, projects aiming to replace private 

car use with a use of a combination of mobility services for a trip from an origin to a destination 

are most common in Europe. 

Two of the first and best known projects are Whim (Helsinki, Finland) and UbiGo (Gothenburg, 

Sweden) (Lyons et al., 2020). These and other projects follow somewhat different approaches. 

Some focus on the provision of an app or a website that provides a convenient combination of 

mobility services, while others additionally focus on improving transport infrastructure (e.g., 

construction of bike-sharing stations). Albrecht and Ehmke (2016) and Willing et al. (2017a; 

2017b) provide a comparison of apps and websites that are available for smart mobility in Ger-

man-speaking European countries. Two of the best known apps for smart mobility – Reach 

Now (Daimler AG and the BMW Group) and Qixxit (Deutsche Bahn AG) – are offered by 
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long-established companies already active in the mobility market. However, some start-ups and 

private persons also provide apps and websites for smart mobility. 

2.4 Service-Dominant Logic Perspective 

The service-dominant (S-D) logic perspective was introduced into marketing by Vargo and 

Lusch (2004) as a conceptual counterpart to the goods-dominant (G-D) logic perspective that 

was commonly adopted in science and practice up until then. It is now well established in a 

number of research fields, including public administration, service science, and tourism. It’s 

three core concepts include service ecosystem, service platform, and value co-creation (for an 

overview, see Vargo and Lusch, 2017). Brust et al.'s (2017) literature review of the use of the 

S-D logic perspective, among others, identified no IS studies in a mobility context taking this 

perspective prior to their study. Subsequent IS studies applying the S-D logic perspective in the 

mobility context include Gilsing et al. (2018), Hein et al. (2018) and Turetken et al. (2019). 

The S-D logic perspective is a suitable theoretical lens for this thesis because the intended shift 

of mobility behavior from the use of the private car to the use of a combination of multiple 

mobility services for a trip from an origin to a destination reflects a shift from G-D logic to S-

D logic. Gilsing et al. (2018, p. 2) also pointed out to this fact, stating “smart mobility initiatives 

are shifting from a goods-dominant towards a service-dominant perspective, focusing explicitly 

on how the offered service solution creates value to the end-user […]. Emerging trends in the 

mobility domain like car sharing show that customers increasingly move away from a goods-

dominant perspective (e.g. buying a car) but rather look at the value (e.g., the flexibility and 

ease-of-use) offered by car sharing applications that provide a similar mode of transportation”. 

Nonetheless, the application of the S-D logic perspective is linked to some limitations that con-

strain the generation of new contributions to theory and practice. One of the most important 

limitations is that the S-D logic perspective is, by nature, situated at the meta-theoretical level. 

As a consequence, direct testing, verification, and application is difficult. This may explain why 

much extant research taking the S-D logic perspective is conceptual. Future research should 

therefore focus on the midrange-theoretical and micro-theoretical level of abstraction. Further-

more, in further developing the S-D logic perspective, Vargo and Lusch (2017) suggest using 

complementary theories and concepts outside of marketing. 

Scholars who take the S-D logic perspective focus on one or more of its three main concepts: 

(1) service ecosystem, (2) service platform, and (3) value co-creation (Hein et al., 2018; Lusch 

and Nambisan, 2015). A service ecosystem represents an actor-to-actor network and is defined 

as “a relatively self-contained, self-adjusting system of mostly loosely coupled social and eco-

nomic (resource-integrating) actors connected by shared institutional logics and mutual value 

creation through service exchange” (Lusch and Nambisan, 2015, p. 161). Following this defi-

nition, individual households, companies, nations, and global markets are examples of service 

ecosystems (Koskela-Huotari et al., 2016). As these examples illustrate, actors are embedded 

in several service ecosystems (Akaka et al., 2013) and the boundaries of a service ecosystem 

are fluid. The analysis therefore requires zooming in and out to take into account the context 

on the micro (dyads), meso (triads), and macro (complex networks) level of context, a process 

Chandler and Vargo (2011, p. 41) call “oscillating foci”. 
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Shared institutional logics, or synonymously, shared institutional arrangements (collections of 

interrelated institutions) (Lusch and Nambisan, 2015), represent the rules, norms, and beliefs 

of the actors that govern their service exchange within and between service ecosystems. In other 

words, they represent coordination mechanisms (rules of the game) that enable but also con-

strain service exchange (Akaka et al., 2013; Koskela-Huotari et al., 2016; Vargo and Lusch, 

2017). Accordingly, new forms of resource integration and service exchange can be established 

by “breaking, making, and maintaining” of institutional arrangements (Koskela-Huotari et al., 

2016, p. 2964). Altogether, the research concerning institutional arrangements is however still 

in its infancy. Vargo and Lusch (2017, p. 50) proposed several research questions worthy of 

investigation, such as “How do service ecosystems adapt and evolve?”, “How do keystone ac-

tors in an ecosystem establish their position?”, and “What are the institutions and institutional 

arrangements that allow service ecosystems to hold together and function?”. 

A service platform is “a modular structure that consists of tangible and intangible components 

(resources) and facilitates the interaction of actors and resources (or resource bundles)” (Lusch 

and Nambisan, 2015, p. 162). Examples of a service platform are an app or website. Previous 

research (Albrecht and Ehmke, 2016; Willing et al., 2017a; 2017b) compares the various apps 

and websites that focus on the provision of smart mobility in German-speaking Europe, but 

without explicitly adopting the S-D logic perspective. By using a service platform to decouple 

information from its physical representation and make it sharable among service ecosystem 

actors, a process Lusch and Nambisan (2015) and Hein et al. (2018) refer to as ‘resource lique-

fication’, and to increase resource density, the actors of a service ecosystem can make their 

service exchange more efficient and effective. As Storbacka (2019, p. 6) describes, “density 

expresses the degree to which resources are accessible for integration in a specific actor, time, 

situation and space combination. Digitalization liquifies resources […], allowing them to be 

easily moved about in time and space, thus creating an abundance of opportunities for linking 

resources between actors in new ways”. 

Value co-creation represents the resource integration and service exchange by an actor in a 

service ecosystem (Vargo and Lusch, 2017). With regard to the resource integration, operand 

resources, which are defined as “resources on which an operation or act is performed” (e.g., 

animal life, land, minerals, data) and operant resources that “are employed to act on operand 

resources” (e.g., capabilities, competences, knowledge, and skills) can be distinguished (Vargo 

and Lusch, 2004, p. 2). New opportunities for value co-creation arise particularly in the case of 

technological breakthroughs, such as the development and dissemination of smartphones and 

sensors, and changes in the industrial logic, as it currently occurs in the mobility sector (Payne 

et al., 2008). 

Currently, however, the scientific knowledge about IT-enabled value co-creation is very limited 

(Breidbach and Maglio, 2016). An important difference to the G-D logic is that beneficiaries 

(i.e., customers) also engage in value co-creation (Vargo and Lusch, 2017). Nunes et al. (2014) 

emphasized that a customer can, for example, actively or passively provide information on how 

crowded a bus or train is by using his or her smartphone and a smart mobility app. In turn, this 

information can be used to provide higher-quality recommendations to other customers. This 

example illustrates the assumption of the S-D logic perspective “that value is fundamentally 
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derived and determined in use – the integration and application of resources in a specific context 

– rather than in exchange – embedded in firm output [such as cars] and captured by price” 

(Vargo et al., 2008, p. 145). In other words, the principle of value-in-exchange (G-D logic) is 

replaced by the principle of value-in-use (Vargo and Lusch, 2004), and, more recently, by 

value-in-context (Chandler and Vargo, 2011; Vargo and Lusch, 2017; Vargo et al., 2008). 

In practice, however, value co-creation is difficult to observe empirically. Storbacka et al. 

(2016, p. 3008) propose treating actor engagement as a microfoundation, which is defined as 

“both the actor’s disposition to engage, and the activity of engaging in an interactive process of 

resource integration within a service ecosystem”. In this vein, Alexander et al. (2017,  p. 341) 

highlight that actor engagement is an important midrange concept and that balancing of multiple 

roles can lead to disengagement behavior of actors due to role conflicts: “When actors engage 

with multiple institutions simultaneously, they face demands, requirements and responsibilities 

deriving from the institutions and institutional arrangements particular to each context. In this 

section, circumstances when actors may experience contextual pressures or conflict are consid-

ered that may affect their propensity to engage”. Table 4 summarizes the five core foundational 

premises of the S-D logic perspective. 

No. Axiom 

1 Service is the fundamental basis of exchange 

2 Value is cocreated by multiple actors, always including the beneficiary 

3 All social and economic actors are resource integrators  

4 Value is always uniquely and phenomenologically determined by the beneficiary 

5 Value cocreation is coordinated through actor-generated institutions and institutional arrangements 

Table 4. The Axioms of S-D Logic (Vargo and Lusch, 2017, p. 47). 
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3 Mixed Methods Research Design 

To answer our research questions, we chose a mixed methods research design, which is defined 

as “the sequential or concurrent combination of quantitative and qualitative methods (e.g., data 

collection, analysis and presentation) within a single research inquiry” (Venkatesh et al., 2013, 

p. 24). Table 5 provides an overview of the qualitative and quantitative methods that are used 

in this thesis. 
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P1 Door-to-Door Mobility Integrators as Keystone Organizations of 

Smart Ecosystems: Resources and Value Co-Creation – A Liter-

ature Review 

●     

P2 Smart Mobility – An Analysis of Potential Customers’ Prefer-

ence Structures 
○ ○ ○ ●  

P3 The Long and Winding Road to Smart Integration of Door-to-

Door Mobility Services: An Analysis of the Hindering Influence 

of Intra-Role Conflicts 

○ ●    

P4 How Institutional Arrangements Impede Realization of Smart 

Ecosystems: The Case of Door-To-Door Mobility Integrators 
○ ●    

P5 How Countervailing Power Affects Value Co-Creation among 

Service Providers: A Comparison of the Travel and Mobility 

Sectors 

○ ●    

P6 Information Technology Choice in Mobility Service Ecosys-

tems: A Qualitative Comparative Analysis 
○ ○   ● 

P7 Smart Mobility: Contradictions in Value Co-Creation ○ ●    

P8 The Negative Effects of Institutional Logic Multiplicity on Ser-

vice Platforms in Intermodal Mobility Ecosystems 
○ ● ○   

P9 Value Co-Creation and Co-Destruction in Service Ecosystems: 

The Case of the Reach Now App 
○ ○ ●   

● Primary method 

○ Complementary method 

Table 5. Overview of the Methods used in the Embedded Publications. 

Venkatesh et al. (2013) identify seven purposes of mixed methods research – complementarity, 

completeness, developmental, expansion, corroboration/confirmation, compensation, and di-

versity – at least one of which must be present to justify such an approach. For example, the 

developmental purpose is defined as follows: “Questions for one strand emerge from the infer-

ences of a previous one (sequential mixed methods), or one strand provides hypotheses to be 

tested in the next one” (Venkatesh et al., 2013, p. 26). For instance, P2, in which an analysis of 
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customer reviews, an expert interview, and a conjoint analysis is conducted, corresponds to this 

definition. In addition, purposes such as complementarity, expansion, and diversity are present 

in this research inquiry. In other words, the use of a mixed methods research design is justified. 

As can be seen from the example, the use of quantitative and qualitative methods can compen-

sate for the weaknesses of each method, and thus improve the quality of the results. While the 

analysis of customer reviews aims to obtain as complete picture as possible of all relevant at-

tributes and attribute levels of a smart mobility app, the focus of the conjoint analysis is on 

determining statistically significant differences in the preference structures of potential groups 

of customers (whose focus is on the six most important attributes and their attribute levels). 

Regardless of the different strengths and weaknesses of quantitative and qualitative methods, 

and the possibility to offset their limitations through a combination (Venkatesh et al., 2013), 

the question arises whether both methods can be combined due to varying paradigms. A para-

digm is defined as “a worldview, together with the various philosophical assumptions associ-

ated with that point of view” (Teddlie and Tashakkori, 2009, p. 84), and examples are (post) 

positivism, constructivism, and interpretivism (e.g., Feilzer, 2010; Hall, 2013; Morgan, 2007; 

Teddlie and Tashakkori, 2009). In the past, several scholars have highlighted the advantages 

and disadvantages of both methods that originate from their underlying paradigms. Feilzer 

(2010, p. 6) and Maxwell and Mittapalli (2010, p. 146) also spoke of paradigm “wars” in this 

context that exist between the (post) positivism and constructivism/interpretivism paradigms 

(Goldkuhl, 2012; Morgan, 2007). 

Quantitative research is usually based on the paradigm of (post) positivism, which is character-

ized, in particular, by the “notion of a singular reality, the one and only truth that is out there 

waiting to be discovered by objective and value-free inquiry” (Feilzer, 2010, p. 6). In contrast, 

qualitative research is underpinned by the paradigm of constructivism that denies the existence 

of an objective reality, and therefore assumes that only subjective inquiries are possible (Feilzer, 

2010; Hall, 2013; Kaushik and Walsh, 2019). 

In order to bridge the paradigm gap that underlies quantitative and qualitative research methods, 

three approaches have been discussed in the mixed methods literature (Hall, 2013): (1) Some 

scholars opt to simply ignore paradigmatic issues (a-paradigmatic stance). However, this ap-

proach has been criticized because “no research is paradigm free” (Hall, 2013, p. 75); (2) the 

second approach assumes that the alternative paradigms are not incompatible and can be used 

in a single research inquiry (multiple paradigm stance); and (3) the last approach is based on 

the assumption that quantitative and qualitative research can be conducted under a single para-

digm (single paradigm stance), such as realism (e.g., Maxwell and Mittapalli, 2010; Venkatesh 

et al., 2013) and pragmatism (Feilzer, 2010; Morgan, 2007; Teddlie and Tashakkori, 2009; 

Venkatesh et al., 2013, etc.). 

In this thesis, we choose pragmatism as the paradigm most commonly linked with mixed meth-

ods research (Kaushik and Walsh, 2019; Teddlie and Tashakkori, 2009), but is also applied in 

single method research designs (Feilzer, 2010; Goldkuhl, 2012; Kaushik and Walsh, 2019). The 

paradigm of pragmatism “sidesteps the contentious issues of truth and reality, accepts, philo-

sophically, that there are singular and multiple realities that are open to empirical inquiry and 
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orients itself toward solving practical problems in the ‘real world’” (Feilzer, 2010, p. 8; see also 

Kaushik and Walsh, 2019). This focus on real world problems fits well with the aim to solve 

the challenges caused by the predominant use of the private car by establishing functional ser-

vice ecosystems for smart mobility. 

Morgan (2014) described the pragmatist research approach by using a five-step model: (1) The 

researcher recognizes a certain research problem that is defined as a situation, which is beyond 

the range of its experiences. As a result, he or she has no line of action to address it (i.e., for-

mulation of a research question); (2) The researcher thinks through the research problem and 

searches for a possible solution. This reflection on the choice of the research problem is based 

on her/his beliefs and can lead to the reformulation of the research question; (3) The result of 

the problem reflection is a suggested solution (i.e., a potential research design) that consists of 

a set of actions. In some cases, a new version of the research problem is developed. This itera-

tive approach is referred to as ‘abductive reasoning’ (Venkatesh et al., 2013), “which is based 

on a kind of if-then relationship” (Kaushik and Walsh, 2019, p. 8), and reflects the idea that “if 

you act in a particular way, then you are likely produce a specific set of outcomes” (Morgan, 

2014, p. 29); (4) The researcher reflects on the effects of the tentative solution (i.e., of the choice 

of research methods). This reflection may lead the researcher to reconsider the research design; 

and (5) The researcher is taking action (i.e., conducting research). If necessary, he or she de-

velops a new solution to the problem. 

In summary, Venkatesh et al. (2013, p. 22) “suggest that if a mixed methods approach helps a 

researcher find theoretically plausible answers to his or her research questions and if the re-

searcher is able to overcome the cognitive and practical barriers associated with conducting 

mixed methods research, he or she should undertake such research without much consideration 

of paradigmatic or cultural incommensurability”. In the following, the individual quantitative 

and qualitative methods used in P1 to P9 are described briefly. 

3.1 Literature Review 

A literature review constitutes the foundation of any research endeavor, because “to advance 

our collective understanding, a researcher or scholar needs to understand what has been done 

before, the strengths and weaknesses of existing studies, and what they might mean. A re-

searcher cannot perform significant research without first understanding the literature in the 

field” (Boote and Beile, 2005, p. 3). Writing a literature review serves a number of purposes, 

such as synthesizing existing work and gaining a new perspective, and outlining the historical 

context of the research (e.g., Hart, 1998). 

Several research methods, such as meta-analysis, descriptive literature review, and bibliometric 

analysis, can be used to conduct a literature review (Raghuram et al., 2010). According to the 

taxonomy provided by Cooper (1988), a literature review can be classified on the basis of its 

focus, goal, perspective, coverage, organization, and audience. A number of scholars have pro-

vided guidelines on how to conduct a literature review (e.g., vom Brocke et al., 2009). 

One of the most frequently applied guidelines in the IS field are those provided by Webster and 

Watson (2002). The process of identifying relevant publications comprises three steps: (1) The 

leading scientific journals of an academic field are searched for relevant publications (e.g., the 
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Senior Scholars’ Basket of Journals of the Association for Information Systems), as these prob-

ably contain the most important contributions. Since the IS field, as well as the topic of smart 

mobility, is interdisciplinary in nature, publications in other fields should also be considered. 

For the selection of relevant publications a keyword search can be conducted or the table of 

contents of the journals can be reviewed. In addition, publications at scientific conferences, in 

particular those with highly competitive admittance criteria, and publications included in data-

bases should be taken into account; (2) On the basis of the selected publications, a backward 

search is performed, in which publications cited in the selected publications are analyzed for 

their contribution; and (3) A forward search is conducted to identify and check publications 

which cite selected publications. 

To analyze the selected publications and structure the results, a concept-centric approach is 

preferable over an author-centric approach. Following a concept-centric approach, the most 

important concepts are identified across the publications, frequently using a concept matrix. 

In P1, we conduct a literature review to gain insights into the operand and operant resources 

(and possible constraints) that underlie the value co-creation of smart mobility app providers. 

In addition, a literature review is performed as a complementary method in P2 to P9 to identify 

research gaps and anchor the empirical studies in existing scientific knowledge. 

3.2 Expert Interviews 

Qualitative data is very often collected by conducting interviews (Myers and Newman, 2007). 

Expert interviews are defined on the basis of their object, namely the expert (Bogner et al., 

2009), which is characterized as “someone who is skilful and well-informed in some special 

field” (Ericsson, 2006; Mauksch et al., 2020, p. 2). According to Mauksch et al. (2020), the 

assignment of the status of expert varies depending on whether a sociological (e.g., persons 

who speak on behalf of a company), behavioral (e.g., focus on how people make choices under 

uncertainty), or cognitive perspective (e.g., expertise due to domain-specific training and prac-

tice) is taken in assessing expertise. 

The advantages of performing expert interviews include efficient data collection – “experts are 

seen as ‘crystallization points’ for practical insider knowledge” (Bogner et al., 2009, p. 2), and 

getting access to a field that would otherwise be difficult or impossible to obtain. While, among 

others, lack of trust in the interviewer, an elite bias, and the so-called Hawthorne effect repre-

sent potential risks (Bogner et al., 2009; Myers and Newman, 2007). In identifying and acquir-

ing experts, a snowball sampling approach can be used, in which interviewees recommend fur-

ther experts and possibly support their acquisition, for instance, by providing contact data 

(Bogner et al., 2009; Myers and Newman, 2007). 

According to Myers and Newman (2007), conducting an interview can be compared with per-

forming a drama (with, for example, a stage, props, and a script). In a business context, usually 

an office represents the stage and the tape recorder is one of the props. The interviewer and the 

interviewee are the actors. The researcher plays an interested interviewer, while the interviewee 

plays a knowledgeable person of an organization. The interview guideline represents the script 

and guides the conversation based on the questions. In general, three types of guidelines and 

interviews, respectively, can be distinguished: unstructured, semi-structured, and structured. 
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The interviewer and the interviewee also represent the audience. The researcher should care-

fully listen to the explanation of the expert, while the expert should listen to the questions and 

answer them appropriately. 

The unstructured and semi-structured interview are most frequently used in qualitative research 

in the IS field (Myers and Newman, 2007). Semi-structured interviews are based on an (incom-

plete) interview guideline and allow the interviewer some degree of freedom and improvisation 

in conducting the interviews. As a result, a semi-structured interview is more like a natural 

conversation, in that the order of questions is not fixed and the interviewer asks questions and 

responds to new facts that come to light during the interview (Flick, 2009; Myers and Newman, 

2007). Subsequent to the interview, the recording is transcribed and evaluated. For detailed 

insights into the process of interview data analysis see Flick (2009) and Myers (2020). 

Interviews with experts, such as managing directors of mobility providers, of smart mobility 

app providers, and responsible persons of public authorities (e.g., city and region administra-

tion) form the data basis for P2 to P9. 

3.3 Case Study Research 

“A case study examines a phenomenon in its natural setting, employing multiple methods of 

data collection to gather information from one or a few entities (people, groups, or organiza-

tions). The boundaries of the phenomenon are not clearly evident at the outset of the research 

and no experimental control or manipulation is used” (Benbasat et al., 1987, p. 370). The data 

sources include, among others, interviews, observations, archival data, and questionnaires (Ei-

senhardt, 1989). In the following, the different phases for conducting a case study research as 

suggested by Yin (2018) are briefly described: 

In the starting phase, scholars need to evaluate whether the choice of a case study approach is 

appropriate. According to Benbasat et al. (1987), four criteria can be used for the evaluation: A 

case study is useful (1) if the phenomenon of interest needs to be studied in its natural setting, 

or (2) if the focus of the analysis is on contemporary events. In addition, (3) it is useful to 

conduct a case study if there is no strong theoretical basis with regard to the phenomenon of 

interest. On the other hand, (4) case study research is not suitable if there is a need to manipulate 

or to control the subjects or events. Stake (1994) identifies characteristics that make a case and 

its results uncommon, including the nature of the case, its historical background, its physical 

setting, its context (e.g., economic, political, and legal), previous cases that contribute to its 

recognition, and access to informants. 

In the design phase, scholars must determine the research design that includes the research 

question(s) of the study, its propositions (if any), its case(s), the logic that links the data to the 

propositions, and the criteria for the interpretation of the results (Yin, 2018). It is important to 

make sure that the research question is suitable for a case study research (i.e., formulation of 

‘how’ and ‘why’ questions) (Benbasat et al., 1987; Yin, 2018). The research question should 

aim at closing a research gap that can be identified on the basis of a literature review. By for-

mulating theoretical propositions, data collection can be facilitated because these provide clues 

“where to look for relevant evidence” (Yin, 2018, p. 28). However, it is also possible to carry 
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out an exploratory study. Despite the lack of theoretical propositions, the research should al-

ways have a specific purpose on that can be draw to evaluate the success of a study (Yin, 2018). 

On the basis of the research question and, if applicable, the theoretical propositions, the case(s) 

is defined. Examples are individuals, groups or an organization (Benbasat et al., 1987). In total, 

there are four possible basic types of designs for case studies, which differ in terms of the num-

ber of cases (single or multiple case designs) and of the number of units of analysis (single unit 

or multiple units of analysis) (Yin, 2018). 

In the preparation phase the data collection is planned and prepared (Yin, 2018). This includes 

choices about which persons should be interviewed, and which places and events should be 

observed (Stake, 1994). Exemplary tasks in this phase are the screening of candidate cases, the 

acquisition of interviewees, the development of an interview guideline, and the execution of a 

pilot case study (Yin, 2018). Recommendations for the preparation of an interview guideline 

are, for example, provided by Gläser and Laudel (2010) and Merton and Kendall (1946). 

In the collection phase a variety of data from multiple data sources should be gathered in order 

to provide a “stronger substantiation of constructs and hypotheses” by executing data triangu-

lation (Benbasat et al., 1987; Eisenhardt, 1989, p. 538; Stake, 1994; Yin, 2018). According to 

Eisenhardt (1989), the most common data sources are archival data (written documents and 

records) (Hodder, 1994), interviews (Fontana and Frey, 1994), and observations (Adler and 

Adler, 1994). 

In the analysis phase, four general analytic strategies are available for the analysis of the col-

lected data: (1) the theoretical propositions guide the data analysis and point to contextual con-

ditions that must be described; (2) the theoretical propositions are neglected during the data 

analysis. Instead, scholars focus on the collected data in order to identify useful concept(s) and 

relationships; (3) a case description is developed, which allows the case study analysis to be 

organized according to a descriptive framework; and (4) plausible rival explanations are defined 

and checked. This analytic strategy can be combined with each of the other strategies (Yin, 

2018). 

In the reporting phase, conclusions drawn from the case study are shared. It is important to 

present the results in line with the preferences of the target group (e.g., with regard to details 

and length). For instance, providing an overview on the chosen analytic strategy can help read-

ers better assess the quality of the results and a description of the case helps readers better 

understand the context of the case study (e.g., similarities and differences compared to other 

cases) (Stake, 1994; Yin, 2018). 

In P9, we adopted a holistic single case design to study value formation (i.e., value co-creation 

and value co-destruction) among different actors embedded in the service ecosystem in the case 

of the Reach Now app. More precisely, relying on customer reviews and interview data, we 

analyzed the value formation in the dyadic actor-to-actor relationships between the Moovel 

Group GmbH (the smart mobility app provider) and its customers, as well as between the 

Moovel Group GmbH and relevant transport and tariff associations, and how the value for-

mations are linked. 
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3.4 Conjoint Analysis 

The conjoint analysis is a method of predicting people’s choice decisions, especially of poten-

tial customers, based on an evaluation of their preference structures. The theoretical foundations 

for conjoint analysis were developed in the field of psychology (Luce and Tukey, 1964). Over 

the years, conjoint analysis has been continuously developed and many subsequent variants 

have been developed and affirmed (Hair Jr. et al., 2014). In the most common variant, the so-

called preference-based conjoint analysis or traditional conjoint analysis (TCA), study partici-

pants are presented with a number of artificially constructed products or services which they 

rank or rate based on their preferences (Backhaus et al., 2015). 

A disadvantage of both evaluation approaches is that they require high mental effort on the part 

of participants, so results often do not correspond to their actual preferences (Berger et al., 

2015). In order to determine the preference structures more precisely, and thus to better mimic 

the choice decision of the participants, discrete choice analysis can be conducted (Backhaus et 

al., 2015). For this reason, the choice-based conjoint (CBC) analysis is the most frequently 

applied variant of the conjoint analysis (Sattler and Hartmann, 2008). Naous and Legner (2017) 

provide an overview of the use of conjoint analysis in IS research. 

The CBC analysis is based on several assumptions (Backhaus et al., 2015; Hair Jr. et al., 2014), 

one of the most important is that the value of an attribute, respectively of its attribute levels, 

can be determined on the basis on the evaluation of a whole product or service (decompositional 

approach). Implementing and conducting a CBC analysis comprises seven steps, which are de-

scribed in Backhaus et al. (2015) in more detail. According to Hair Jr. et al. (2014), no more 

than six attributes should be considered in order to limit the complexity for participants. The 

attribute ‘price’ is always included in a CBC analysis involving willingness to pay for a product 

or service. 

In determining the attribute levels of an attribute, it is important that “the range (low to high) 

of the [attribute] levels [is] set somewhat outside existing values but not at an unbelievable 

level” (Hair Jr. et al., 2014, p. 363). During a CBC analysis, the participants are asked to make 

several choice decisions among several products or services presented to them (choice sets). In 

order to ensure the reliability and validity of the results, two identical choice sets (so-called 

‘holdouts’) should be implemented (Backhaus et al., 2015; Hair Jr. et al., 2014). 

The analysis of the gathered empirical data is performed as follows: Initially, based on the ob-

served choice decisions of the participants, a part-worth is calculated for each attribute level. 

The totality of these part-worths reflects the preference structure of the participants (Berger et 

al., 2015). The importance of each attribute is determined by calculating the difference between 

the highest and the lowest part-worth of its attribute levels. If the difference is set in relation to 

the sum of the differences from all attributes, the relative importance of the attribute is deter-

mined (Backhaus et al., 2015). Based on this, the total value of a specific product or service can 

be calculated by adding up the part-worths of the attribute levels present (Hair Jr. et al., 2014). 

Taking this calculation approach, the part-worths of the present attribute levels can be in a 

compensatory relationship (Berger et al., 2015). Finally, the choice decisions of the participants 
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can be predicted on the basis of the calculated total value for each of the products or services 

presented in the choice sets (Backhaus et al., 2015). 

In P2, we conducted a CBC analysis to determine the preference structures of several groups of 

potential customers for a smart mobility app. In order to identify and select the attributes and 

their attribute levels, two preliminary studies were carried out, in which customer reviews for 

available smart mobility apps were analyzed, and interviews with potential customers and an 

expert from the mobility sector were conducted. 

3.5 Qualitative Comparative Analysis (QCA) 

Qualitative comparative analysis (QCA), and the fuzzy-set qualitative comparative analysis 

(fsQCA), have their origins in sociology and political science (Schneider and Wagemann, 

2007), but have in the meantime gained some popularity in other scientific fields, including IS 

(for an overview, see Soto Setzke et al., 2020; Zimmermann et al., 2020) and service science 

(e.g., Ordanini et al., 2014). A special characteristic of QCA, and respectively fsQCA, is that 

the “analysis focuses on set relations rather than on correlations” (Rivard and Lapointe, 2012, 

p. 901). This is an important difference to traditional regressions-based models, where the net 

effect of each factor on the outcome is determined. Further characteristics are the concept of 

equifinality, which means that varying causal sets can lead to the same outcome, as well as the 

assumption that the relationships between the attribute levels and the outcome need not be sym-

metrical. This means that, in contrast to traditional regressions-based models, where a factor is 

a necessary and a sufficient condition for an outcome, an attribute level may be a necessary or 

a sufficient condition for an outcome (Soto Setzke et al., 2020). 

Schneider and Wagemann (2007) recommended a medium number of cases (from 10 to 50) as 

a basis for conducting QCA and fsQCA. Deviating from this recommendation, the literature 

review provided by Soto Setzke et al. (2020) showed that IS studies mainly draw on a large 

number of cases (50+), which limits some of the key capabilities of QCA and fsQCA. Due to 

the focus on a medium number of cases, the aim is often not on the generalizability of the 

results, instead “a combination of ‘positive cases’ that display the outcome and ‘negative cases’ 

that could be expected to display the outcome but do not” (Greckhamer et al., 2018, p. 488) is 

chosen for analysis. 

According to Fiss (2011) and Ordanini et al. (2014), fsQCA comprises four steps: (1) Based on 

extant theoretical knowledge, the property space is defined, which includes all theoretically 

possible configurations of attribute levels. In general, it is assumed that each attribute has only 

two attribute levels (present or not present); (2) the set-membership measures are developed. A 

set is a configuration of attribute levels and is illustrated in a binary format. In practice, empir-

ical data is, however, often not dichotomous, which is why, besides a crisp set (1 = ‘fully in’, 

and 0 = ‘fully out’), for example, a four-value fuzzy set (1 = ‘fully in’, 0.67 = ‘more in than 

out’, 0.33 = ‘more out than in’, and 0 = ‘fully out’) can be used (Rihoux and Ragin, 2009). One 

of these membership scores is assigned to each attribute of each empirical case; (3) the con-

sistency is evaluated. An attribute level is a necessary condition if its consistency measure ex-

ceeds a threshold of 0.9 (Schneider and Wagemann, 2007). In addition, a cross-case comparison 

between the causal sets and the outcome set needs to be conducted in order to evaluate the 
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consistency in set relations and to determine the sufficient conditions. Ragin (2008) and Rihoux 

and Ragin (2009) recommended a threshold of 0.75; (4) by performing a logical reduction, it is 

possible “to prune the sufficient configurations by eliminating redundant elements” (Ordanini 

et al., 2014, p. 139). It must be determined how to deal with so-called ‘remainders’, which are 

sets that are not present in the empirical data. 

In IS studies, the fs/QCA software is most frequently used (Soto Setzke et al., 2020), which is 

based on the Quine-McCluskey algorithm (Schneider and Wagemann, 2007). The quality of 

the results can be assessed on the basis of the consistency of and coverage of the solution. The 

quality of the solution can be regarded as high if the value of the solution consistency is between 

0.75 and 1.00. In addition, a value for the coverage below 0.46 can be considered rather low 

(Soto Setzke et al., 2020). 

In P6, we conducted an fsQCA to examine the IT choice of transport and tariff associations 

based on interview and secondary data. The IT choice, in turn, strongly influences their dispo-

sition to engage in value co-creation with a smart mobility app provider.
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Table 6. Fact Sheet Publication P1. 

Abstract 

Cities around the world face major mobility-related challenges, such as traffic congestion and 

air pollution. One primary cause of these challenges is the decision of citizens to use their pri-

vate car instead of alternative mobility services such as public transport, car-sharing and bike-

sharing. Technological progress offers new possibilities to address these challenges by making 

alternative mobility services easier and more convenient to use. This paper focuses on door-to-

door (D2D) mobility integrators, which aim to offer citizens seamless D2D transport by pack-

aging alternative mobility services. To better understand the practical barriers D2D mobility 

integrators face, this interdisciplinary literature review provides a holistic picture of their oper-

and and operant resources, revealing significant gaps in our understanding of their capability to 

attract actors to their ecosystem and to manage value co-creation. Based on these gaps, we 

identify a potential avenue of future research. 

Keywords: D2D Mobility Integrators, Literature Review, Operand Resources, Operant Re-

sources, Value Co-Creation.  
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Abstract 

Cities around the world face major challenges caused by the extensive use of private cars. To 

counteract these problems, a new paradigm is necessary which promotes alternative mobility 

services. ‘Smart mobility’ refers to a new mobility behaviour that makes use of innovative tech-

nical solutions, such as the IT-supported combination of different alternative mobility services 

during a trip from an origin to a destination. Unfortunately, relatively few customers use apps 

that provide recommendations for smart mobility and there is limited knowledge about the de-

sires, priorities and needs of potential customers. To fill this gap, we use conjoint analysis to 

explore differences in smart mobility app preferences across groups of people with varying 

mobility behaviour. Our study also considers the effect of age and place of residence on pref-

erence structures. Our results show, for example, that only car drivers do not consider the price 

of the smart mobility app to be particularly important for their selection decision. 

Keywords: Conjoint Analysis, Mobility as a Service (MaaS), Monetization, Preference Struc-

ture, Smart Mobility. 
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Table 8. Fact Sheet Publication P3. 

Abstract 

Technical advances such as sensors and open data have enabled service integrators to offer 

smarter service packages. Door-to-door (D2D) mobility integrators now promise to provide 

smart (i.e., highly individualized, dynamic, and context-aware) services by packaging compo-

nent mobility services provided by independent mobility providers, such as bus, car-sharing 

and train companies. However, this business model has inherent conflicts. This research pro-

poses a role framework for smart D2D mobility integrators and analyses intra-role conflicts to 

explain the low cooperation rate among public transport companies with D2D mobility integra-

tors. Drawing on intermediary literature and role conflict theory, this study identifies how intra-

role conflicts between D2D mobility integrators and transport and tariff associations (TTAs), 

the regional representations of public transport companies, lead to non-cooperation. Our em-

pirical results from the German mobility sector show strong intra-role conflicts within the lo-

gistical and customization role. Especially the TTAs’ desire to provide D2D mobility them-

selves negatively influence their willingness to cooperate. 

Keywords: Business Model, Intermediary, Mobility Service, Smart. 
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Abstract 

Technical progress has enabled companies to offer smart services. In the mobility sector, 

emerging door-to-door (D2D) mobility integrators promise to provide highly individualized, 

dynamic, and context-aware mobility service by bundling different mobility services, such as 

car-sharing and public transport. These D2D mobility integrators are well-positioned to facili-

tate access and use of non-private car-based mobility and thus to contribute to solutions to major 

challenges facing cities around the world, such as traffic congestion and air pollution. However, 

D2D mobility integrators struggle to attract mobility providers to their service ecosystem. This 

research applies the concept of legitimacy, which originates from institutional theory, and ser-

vice-dominant (S-D) logic to analyse the current embeddedness of mobility providers in service 

ecosystems and the underlying institutional arrangements as a possible barrier to entering into 

a D2D mobility integrator service ecosystem. An exploratory study with German mobility pro-

viders was conducted. Our empirical results show that embeddedness in already existing service 

ecosystems, in particular, reduces their need to gain market legitimacy and for the legitimacy 

of the new type of smart cooperation. These lead to a lack of cooperation with D2D mobility 

integrators. 

Keywords: Institutional Theory, Legitimacy, Service-Dominant Logic, Smart Mobility. 
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Abstract 

Customers often have complex needs that cannot be met by a single service provider. Service 

integrators and service providers can use information technology to establish service ecosys-

tems in order to provide customers an all-in-one solution. In this paper, we examine why hotel 

organizations are more willing to engage in value co-creation with service integrators than pub-

lic transport organizations. We take the service-dominant logic perspective, augmented by the 

concept of (countervailing) power. Interviews with representatives from 26 German hotel and 

public transport organizations reveal a trade-off between greater satisfaction of customer needs 

and a potential loss of power. In contrast to hotel organizations, the service ecosystems of public 

transport organizations are characterized by institutional arrangements that restrict their price 

and place policies, and thus negatively affect their ability to develop and maintain countervail-

ing power. Practitioners can apply our findings to design beneficial institutional arrangements 

and thus facilitate value co-creation. 

Keywords: Power Theory, Service-Dominant Logic, Service Integrators, Smart Mobility. 
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Abstract 

Cities around the globe face mobility-related challenges such as traffic congestion and air and 

noise pollution caused by the extensive use of private cars. Smart solutions promise to make 

urban mobility more intelligent, interconnected, and efficient using information technology 

(IT). This study analyzes IT choice in the service ecosystems of different German transport and 

tariff associations. Taking a service-dominant logic perspective, we apply fuzzy-set qualitative 

comparative analysis (fsQCA) in order to identify the configurations of attributes levels char-

acterizing the actors and institutional arrangements of each service ecosystem that are linked to 

the choice of state-of-the-art IT. Our results reveal that the availability of a high number of car-

sharing actors in the service ecosystem is a necessary condition for choosing state-of-the-art IT. 

Our study guides decision-makers in responding to mobility challenges caused by the predom-

inant usage of the private car and thus contributes to the overarching goal of achieving livable 

cities. 

Keywords: Information Technology Choice, Public Transport Service, Qualitative Compara-

tive Analysis (QCA), Service-Dominant Logic, Smart Mobility. 
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Abstract 

Technical progress is disrupting the mobility sector. New door-to-door (D2D) mobility integra-

tors promise to offer smart mobility by packaging together different mobility services such as 

car-sharing and public transport. However, mobility providers up to now have rarely entered 

into value co-creation relationships. As a result, citizens are offered mobility that cannot be 

considered truly smart. Although value co-creation has been the subject of numerous studies 

taking the service-dominant logic perspective, this research has often lacked empirical evi-

dence. To close this gap, we conceptualize value co-creation between mobility providers and a 

D2D mobility integrator by applying Activity Theory. Based on a qualitative study in the Ger-

man mobility sector, we identify several inhibitors of value co-creation from the viewpoint of 

mobility providers. In addition, we show how these inhibitors serve as triggers for adaptations, 

ultimately leading to the formation of a value co-creation relationship. 

Keywords: Activity Theory, Service-Dominant Logic, Smart Mobility, Value Co-Creation. 
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Abstract 

Digitalization is changing the mobility sector. Companies have developed entirely new mobility 

services, and mobility services with pre-digital roots, such as ride-sharing and public transport, 

have leveraged digitalization to become more convenient to use. Nevertheless, private car use 

remains the dominant mode of transport in most developed countries, leading to problems such 

as delays due to traffic congestion, insufficient parking spaces, as well as noise and air pollu-

tion. Emerging intermodal mobility ecosystems take advantage of digital advances in mobility 

services by providing individual, dynamic and context-aware combinations of different mobil-

ity services to simplify door-to-door mobility and contribute to the reduction of private car use. 

However, the service platforms are limited in terms of functional range, for example they may 

lack integrated ticketing and rely on static data, which makes intermodal mobility inconvenient. 

This article adopts the service-dominant logic perspective to analyze service ecosystems for 

intermodal mobility and their service provision. Drawing on traditional institutional literature, 

the authors question the assumption that service logic is dominant for all actors of a service 

ecosystem. By applying activity theory, the article illustrates how an institutional logic multi-

plicity among actors can negatively affect the functional range of service platforms. The results 

of a qualitative study in Germany show that, in particular, the state logic of some actors, which 

is characterized by the obligation to provide mobility, impairs the quality of service platforms 

in supporting citizens in intermodal mobility. 

Keywords: Intermodal Mobility, Logic Multiplicity, Service-Dominant Logic, Service Eco-

system.  

                                                
5 This article is licensed under a Creative Commons Attribution 4.0 International License (http://creativecom-

mons.org/licenses/by/4.0/). 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


50  Part B: Publication 9 (P9) 

 

12 Value Co-Creation and Co-Destruction in Service Ecosystems: The Case 
of the Reach Now App (P9)6 

Authors Schulz, Thomas*,+ (thomas.schulz@hs-neu-ulm.de) 

Zimmermann, Sina*,+ (sina.zimmermann@hs-neu-ulm.de) 

Böhm, Markus+ (markus.boehm@tum.de) 

Gewald, Heiko* (heiko.gewald@hs-neu-ulm.de) 

Krcmar, Helmut+ (krcmar@in.tum.de) 

* Neu-Ulm University of Applied Sciences, Center for Research on Service Sciences,  

Wileystraße 1, 89231 Neu-Ulm, Germany 

+ Technical University of Munich, Chair for Information Systems,  

Boltzmannstraße 3, 85748 Garching, Germany 

Publication Technological Forecasting & Social Change 

Status Published (in press) 

Contribution of 

first author 

Problem definition, research design, data collection and analysis, in-

terpretation, reporting 

Table 14. Fact Sheet Publication P9. 

Abstract 

In recent years, a change in business logic from goods-dominant (G-D) to service-dominant (S-

D) logic can be observed widely. For instance, in the case of the mobility sector, companies 

such as Daimler AG and the BMW Group are shifting from solely producing cars to also provid-

ing mobility services. One fruit of their efforts is the Reach Now app, which supports users by 

combining multiple mobility services. Although such an app can contribute significantly to 

achieving smart mobility and thereby making the use of the private car less predominant, only 

a relatively small number of people use it. In this article, we adopt the S-D logic perspective to 

analyze the link between value formation (i.e., value co-creation and co-destruction) in cus-

tomer-to-business relationships and business-to-business relationships in the service ecosystem 

of the Reach Now app based on an analysis of customer reviews of the Reach Now app in the 

Android Google Play Store between 2016 and 2019. We complement this analysis with inter-

views with representatives from six German public transport organizations and the Moovel 

Group GmbH, the app provider. Based on our analysis, we develop an interactional phase-based 

perspective on value formations in the tripartite relationship between app users, the Moovel 

Group GmbH, and public transport organizations. Our work complements previous S-D logic 

studies that (1) do not focus on information technology-enabled value formation, (2) neglect 

the concept of value co-destruction, (3) analyze only single dyadic actor-to-actor relationships, 

and/or (4) examine an established service ecosystem. 

Keywords: Mobility as a Service (MaaS), Reach Now App, Service-Dominant Logic, Smart 

Mobility, Value Co-Creation, Value Co-Destruction. 
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13 Summary of Results 

With the nine publications embedded in this thesis, we answered the three research questions 

that have guided our research endeavor. In the following, we summarize the most important 

results for each research question: 

RQ1: How do the resources of a smart mobility app provider constrain its value co-creation 

with (potential) customers? 

An overview of operand and operant resources (P1). Ongoing digitalization is changing the 

mobility sector and new roles are emerging, such as the smart mobility app provider. We con-

ducted an interdisciplinary literature review to gain insights into the different resources forming 

the basis for value co-creation among smart mobility app providers. Our results show that pre-

vious work has focused on the following operand resources: a blueprint, a representation of the 

business model, an information system application, a national framework architecture, an in-

formation system architecture, an interface, a model and algorithm, a compensation engine, and 

a recommendation system. The literature review also revealed limitations with regard to some 

of these resources. For instance, an algorithm is able to solve an optimization problem in the 

case of route finding, but it cannot be used in practice due to a long running time. 

In addition, our results showed that there is only a limited knowledge about the operant re-

sources required in value co-creation among smart mobility app providers. So far, only the 

transition strategy, the implementation process, and the capability to ensure security and pri-

vacy have been discussed in the scientific literature. The overview on required operand and 

operant resources provides a good foundation for future research. In particular, we point to the 

need to create knowledge about what capabilities a smart mobility app provider need in order 

to manage value co-creation, including how it can attract actors such as potential customers and 

mobility providers to its service ecosystem. The results for RQ1 are summarized in Table 15. 

Evaluation of apps for smart mobility (P2). One of the most important operand resources is 

the smart mobility app that a provider offers to its potential customers. However, scientific 

literature currently only provides comparisons of apps and websites available in the German-

speaking European market. Hence, it is not clear to what extent these apps meet the actual 

desires, priorities, and needs of potential customers. Based on two preliminary studies and a 

conjoint analysis, we determined the preference structures for different groups of potential cus-

tomers. 

Our results illustrated that there are significant differences in preference structures when poten-

tial customers are grouped according to their current mobility behavior. For example, app price 

only does not play a predominant role in the choice decision among car drivers. We also ana-

lyzed the impact of age and of place of residence among (potential) customers on preference 

structures. Our results show among survey participants who use at least two different mobility 

services per month, app price affects the choice decisions of participants under 25 years old 

more than those over 25 years old. In addition, the former group’s part-worths for the attribute 

levels ‘real-time information’ and ‘one-click booking’ are significantly lower than the latter 

group’s. Furthermore, the participants who use at least two mobility services per month and 
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live in a town (rather than in a big city or rural area) are the only group for whom the part-worth 

for the attribute level ‘all’ (including public transport, bike-sharing, car-sharing, ride-sharing, 

and taxi) of the attribute ‘type of company’ is significant. 

Pub-

lica-

tion 

Results 

P1  Overview of operand resources: blueprint, representation of the business model, information system 

application, national framework architecture, information system architecture, interface, model and 

algorithm, compensation engine, and recommendation system 

 Overview of operant resources: transition strategy, implementation process, and capability to ensure 

security and privacy 

 Central issues for future research. In particular, focus on the capability to manage value co-creation 

P2  Identification of relevant attributes and attribute levels for smart mobility apps 

 Identification of the six most important attributes: Type of company, share of companies, time-table 

information, booking, price model, and app price 

 Preference structures depending on the current mobility behavior of participants 

 The effect of age and place of residence on the preference structures 

Table 15. Key Results for RQ1. 

RQ2: How does the service ecosystem of a mobility provider constrain its value co-creation 

with a smart mobility app provider? 

Intra-role conflicts as constraint for value co-creation (P3). Digitalization is changing the 

mobility sector and its underlying institutional arrangements. New roles are emerging, such as 

the smart mobility app provider, and established roles, for instance, that of the mobility pro-

vider, are changing. Based on the literature on intermediaries in the field of electronic com-

merce, we derive a role framework for smart mobility app providers that consists of five roles: 

the informational, transactional, assurance, logistical, and customization role. Drawing on this 

theoretical foundation, we conducted interviews with experts from selected German transport 

and tariff associations to identify their potentially conflicting requirements and expectations on 

these roles (i.e., to observe intra-role conflicts). 

Our results showed that there are especially intra-role conflicts with regard to the logistical and 

customization role. The transport and tariff associations surveyed often do not have the IT in 

place to provide smart mobility app providers with electronic/mobile tickets necessary to enable 

customers to access their mobility services. Furthermore, some transport and tariff associations 

claim the customization role themselves, which is characterized by tailoring the configurations 

of mobility services to meet customers’ needs, in order to maintain their contacts with custom-

ers. The key results for RQ2 are depicted in Table 16. 

Lack of legitimacy needs as a constraint on value co-creation (P4). Mobility providers are 

embedded in the institutional arrangements of their service ecosystem that enable or constrain 

their value co-creation. Based on scientific literature, we identified five possible legitimacy 

needs that can push mobility providers to engage in value co-creation with a smart mobility app 

provider: the need to gain market, relational, social, investment, and smart service integrator 

legitimacy. 
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Interviews with experts from different mobility providers, such as bike-sharing, car-sharing, 

and public transport companies, show that few of these legitimacy needs are perceived. Car-

sharing companies most often perceive the need to gain market legitimacy, which is character-

ized by the need to establish or maintain the rights or qualifications that are necessary to con-

tinue doing business in a market or to enter into a new one. In contrast, public transport com-

panies perceive the need to gain social legitimacy by offering a mobility service as an alterna-

tive to private car use that is attractive in the eyes of other actors, such as citizens and public 

authorities. 

Lacking ability to build up countervailing power as a constraint on value co-creation (P5). 

The institutional arrangements of their service ecosystem can also constrain the disposition of 

mobility providers to engage in value co-creation with smart mobility app providers by limiting 

their ability to build up countervailing power. We conducted interviews with experts from pub-

lic transport and hotel organizations to compare the effect of the different institutional arrange-

ments in the area of price and place policies. 

Our results highlighted that, unlike hotel organizations, public transport organizations are often 

forced to set non-dynamic and uniform prices. The underlying reasons are, for example, the 

prevailing public service logic, according to which ticket prices must be approved in advance 

by public authorities, and that all population groups (e.g., elderly people who don’t use a 

smartphone) should pay the same ticket price regardless of the distribution channel. The polit-

ical desire to provide affordable mobility to all population groups, among others, also caused 

that public transport organizations have no free choice of their distribution channels and con-

duct a long-term price and quantity optimization. On the other hand, we revealed that hotel 

organizations are better able to build up countervailing power based on their price and place 

policies, so that the underlying institutional arrangements can serve as a blueprint for the mo-

bility sector. 

Current IT choice as a constraint on value co-creation (P6). Previous studies identify several 

constraints that hinder value co-creation by mobility providers, predominantly from the busi-

ness perspective. Now, the focus lies on the IT choice of transport and tariff associations and 

its influence factors. Based on expert interviews, we initially analyzed the IT choices of German 

transport and tariff associations with regard to four types of IT: availability of an app, of equip-

ment for the provision of real-time timetable data, of a mobile ticketing system, and of an app 

for smart mobility. We illustrated that their IT choice varied greatly. 

Subsequently, we conducted a QCA to get insights into the link between the configuration of a 

service ecosystem with regard to its actors and institutional arrangements and the choice of 

state-of-the-art IT. Our analysis showed that the presence of a high number of car-sharing actors 

in the geographical area of a transport and tariff association is a necessary condition for the 

choice of state-of-the-art IT. In addition, we identified two sufficient conditions for the choice 

of state-of-the-art IT: (1) a strong involvement of a regional authority, an advanced develop-

ment stage, the availability of a high number of car-sharing actors, and the involvement of an 

alternative mobility provider, as well as (2) no involvement of a regional authority, no advanced 

development stage, the availability of a high number of car-sharing actors, and the involvement 

of an alternative mobility provider. 
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P3  Role framework for smart mobility app providers: Informational, transactional, assurance, logistical, 

and customization role 

 Identification of intra-role conflicts that constrain value co-creation among transport and tariff asso-

ciations (in particular, concerning the logistical and customization role) 

P4  Derivation of possible legitimacy needs of mobility providers: the need to gain market, relational, 

social, investment, and smart service integrator legitimacy 

 Identification of lacking legitimacy needs among mobility providers that constrain their value co-

creation 

P5  Derivation of sources of countervailing power that facilitate value co-creation by service providers 

o Price policies: Dynamic, non-personalized, non-uniform, and bundled prices 

o Place policies: Free choice of distribution channels, short-term price and quantity optimization, 

and local market 

 Identification of lacking sources of countervailing power in the case of public transport organizations 

 Recommendations for adjustments of institutional arrangements on the basis of the comparison with 

hotel organizations 

P6  The IT choice of transport and tariff associations is very heterogeneous 

 Determination of configurations of a service ecosystem that are linked to the choice of state-of-the-

art IT 

o Necessary condition: Presence of a high number of car-sharing actors in the geographical area 

o Sufficient conditions: (1) A strong involvement of a regional authority, an advanced develop-

ment stage, the availability of a high number of car-sharing actors, and the involvement of an 

alternative mobility provider, and (2) no involvement of a regional authority, no advanced de-

velopment stage, the availability of a high number of car-sharing actors, and the involvement 

of an alternative mobility provider 

Table 16. Key Results for RQ2. 

RQ3: How can value co-creation among the actors in a service ecosystem for smart mobility 

be facilitated? 

Contradictions as drivers for change (P7). Grounded on the results of the previous studies, 

the question arises how value co-creation between the different (potential) actors of a service 

ecosystem for smart mobility can be put into practice. On the basis of expert interviews with 

transport and tariff associations, we illustrated that the constraints that hinder their value co-

creation with a smart mobility app provider reflect contradictions located at varying points in 

their activity system. While the contradictions in the activity system of a transport and tariff 

association represent constraints for its resource integration, the contradictions in the activity 

system of a smart mobility app provider constrain its service exchange. 

For the case of one transport and tariff association, the analysis showed that its goal to create a 

congruence in its activity system has led to the establishment of a value co-creation relationship 

with a smart mobility app provider. This step is accompanied by a number of adaptations to the 

elements of both activity systems (which can be summarized under an addition, modification, 

and substitution). The starting point for the adaptations can be seen in the introduction of a 
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white label app for smart mobility by the provider. The key results for RQ3 are presented in 

Table 17. 

Management of institutional logic multiplicity (P8). The institutional arrangements in which 

actors are embedded enable or constrain their value co-creation in a service ecosystem for smart 

mobility. Based on interviews with experts across multiple actors, such as a state ministry, re-

gion and city administrations, public transport companies, and smart mobility app providers, 

we provided empirical evidence that the service logic, in contradiction to the assumption of the 

S-D logic literature, is not dominant for all actors. Besides the service logic, we observed a civil 

society, economic, green, market, social, and state logic, which each can also be dominant. 

By drawing on AT, we illustrated how an institutional logic multiplicity can induce contradic-

tions into an activity system, representing the unit of analysis for a service ecosystem for smart 

mobility, that result in a limited functional range of its app(s). Our results show, for instance, 

that the state logic of some actors, which is reflected, among others, by the goal of maintaining 

data sovereignty, is partly in conflict with the service logic, preventing the sale of tickets via an 

app for smart mobility. By comparing four service ecosystems for smart mobility with regard 

to their institutional logic multiplicity and the impact on the functional range of its app(s), an 

awareness for possible contradictions is created, which can lead to address them, and thus to 

increase value co-creation among actors. 

Management of value formation dependencies between dyadic actor-to-actor relation-

ships (P9). One of the most important dyadic actor-to-actor relationships in a service ecosystem 

for smart mobility is between the customers and the app provider. Our analysis of customer 

reviews for the Reach Now app revealed that in the different interactional phases of the cus-

tomer-to-business relationships there are a number of cases of value co-creation, but also of 

value co-destruction. For example, many customers have complained about errors during book-

ing and payment. In addition, by conducting expert interviews, we examined the value for-

mation (i.e., value co-creation and value co-destruction) in the dyadic business-to-business re-

lationships between the provider of the Reach Now app and several transport and tariff associ-

ations. 

Based on the results, our further analysis showed that all four possible links of value co-creation 

and value co-destruction in both dyadic actor-to-actor relationships occur in practice. For in-

stance, denied access for the provider of the Reach Now app to certain ticket types leads to 

value co-creation on the part of the transport and tariff associations, as they ensure that their 

own distribution remains attractive and they can prevent overcharging. In contrast, for custom-

ers there is a value co-destruction (e.g., loss of time), as some tickets cannot be purchased via 

the Reach Now app. 
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P7  Interacting activity systems as suitable analysis unit for lacking value co-creation between actors in 

the context of smart mobility 

 The AT-related concept of contradictions helps to identify constraints to resource integration and 

service exchange of actors (i.e., on their value co-creation) 

 The pursuit of congruence leads to adaptations in the elements of the activity systems (reflected by 

an addition, modification, and substitution). The adaptations can involve an establishment of a value 

co-creation relationship with an actor, such as a smart mobility app provider 

P8  An activity system as suitable analysis unit for value co-creation in a service ecosystem for smart 

mobility 

 Identification of different institutional logics that possibly influence the value co-creation of its ac-

tors: Civil society, economic, green, market, service, social, and state logic 

 Empirical evidence that institutional logic multiplicity can induce contradictions that constrain the 

functional range of app(s) for smart mobility 

P9  Overview on the value formation in the dyadic relationships between the customers and the provider 

of the Reach Now app 

o Value co-creation is based, in particular, on the provision of a special ticket type, and of an app 

with a high stability and a good functional design 

o Value co-destruction is caused, among others, by booking and payment errors, inability to buy 

tickets for public transport, and crashes of the app 

 Overview on the value formation in the dyadic relationships between the transport and tariff associ-

ations and the provider of the Reach Now app 

 Empirical evidence that all four possible value formation links (i.e., combinations of value co-crea-

tion and value co-destruction) between the two dyadic relationships occur in practice 

Table 17. Key Results for RQ3. 
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14 Discussion 

Based on the summary of our results, we subsequently discuss the main theoretical and practical 

implications of our work. This section ends with an acknowledgement of the limitations of our 

work and suggestions for future research. 

14.1 Implications for Theory 

With our work, we make several theoretical contributions to the establishment and further 

development of the S-D logic perspective. Vargo and Lusch (2004) introduced the S-D logic 

perspective into marketing and many other scholars have subsequently applied it in numerous 

other fields of research, such as service science (Gebauer et al., 2010; Vargo and Akaka, 2009, 

etc.), travel/transportation (Dolan et al., 2019; Sthapit and Björk, 2019; Yin et al., 2019, etc.), 

and public business administration (e.g., Osborne, 2018; Osborne et al., 2013). An overview of 

its application, among others, in the IS field, is provided by Brust et al. (2017). Their results 

showed that, at the time, previous IS studies had not focused on the mobility context. Later, 

some mobility-focused IS research was published (e.g., Gilsing et al., 2018; Hein et al., 2018; 

Turetken et al., 2019), but none has focused on IT-supported use of multiple mobility services 

for a trip from an origin to a destination. Our work thus contributes to establishing the S-D logic 

perspective as a theoretical lens in the IS field for studying the (intended) shift from private car 

use to the use of multiple mobility services. 

Besides establishing the S-D logic perspective, we make several contributions to its further 

development towards a midrange theory. Many previous studies taking the S-D logic perspec-

tive are conceptual in nature, since the S-D logic perspective is on a meta-theoretical level that 

makes a direct testing, verification, and application difficult (Vargo and Lusch, 2017). To ad-

dress these limitations, a recent call for future research by Vargo and Lusch (2017, p. 46) high-

lighted the need to develop “more midrange theoretical frameworks and concepts of service 

exchange, resource integration, value cocreation, value determination, and institutions/ecosys-

tems. These midrange theories can be partially informed by theories outside of marketing […]. 

Evidence-based research is also needed; opportunities exist in areas such as […] the study of 

the service of cognitive mediators (assistants) as heuristic tools in complex service ecosystems”. 

Our theoretical contributions to the further development of the S-D logic perspective can be 

assigned to its three main concepts: (1) the service ecosystem, (2) the service platform, and (3) 

value co-creation (Hein et al., 2018; Lusch and Nambisan, 2015). 

First, we contribute to the S-D logic literature on service ecosystems by providing answers to 

the open questions “How do keystone actors in an ecosystem establish their position?” and 

“How do service ecosystems adapt and evolve?” (Vargo and Lusch, 2017, p. 50). The ongoing 

digitalization is changing nearly all service sectors, such as education, finance, health, and mo-

bility. New roles are emerging, established roles are changing, and often there is a blurring of 

the boundaries of roles. A single public transport company, for example, is often not able to 

satisfy complex customer needs (seamless transport from an origin to a destination), which in 

the past has forced (potential) customers to identify, compare, and combine mobility services 

offered by different providers (Alt et al., 2019). 
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New emerging smart mobility app providers take an intermediary position between their cus-

tomers and mobility providers, and support the satisfaction of complex customer needs by 

providing individualized, context-aware, and dynamic combinations of mobility services. In 

addition, the boundaries between customers and mobility providers are blurring as customers 

also conduct resource integration and service exchange (in other words, engage in value co-

creation) (Vargo and Lusch, 2017). For instance, a customer can provide information on how 

crowded a bus is (Nunes et al., 2014) that can be used by the smart mobility app provider to 

improve the quality of its recommendations to other customers. 

Based on the literature on intermediaries in the field of electronic commerce (Anderson and 

Anderson, 2002; Bakos, 1998; Brousseau, 2002; Giaglis et al., 2002; Sarkar et al., 1995), we 

initially derived a role framework for smart mobility app providers, which includes the infor-

mational, transactional, assurance, logistical, and customization role, in order to create a theory-

based understanding of this new actor role (P3). This role framework contributes to a better 

knowledge of how these actors establish their position by providing insights into their specific 

tasks. For instance, the offer of a one-stop purchase to customers, and the related need to settle 

payments with the mobility providers lead to a prominent position. 

In addition, the role framework can be used to analyze the problems smart mobility app provid-

ers face in establishing their position in practice, or one step before, in building up their service 

ecosystem, as evidenced by Albrecht and Ehmke (2016) and Willing et al. (2017a; 2017b). By 

applying role conflict theory (e.g., Biddle, 1979; Koch and Schultze, 2011), we show that con-

flicting role expectations (attitudes, beliefs, and norms) of the transport and tariff associations 

lead them to not enter these service ecosystems. For example, the transport and tariff associa-

tions often claimed the customization role itself, with the aim of maintaining customer contact. 

Similarly, the results of two further studies showed how the institutional arrangements of the 

service ecosystem in which a mobility provider is embedded can negatively influence the emer-

gence of the service ecosystem of a smart mobility app provider. In the first study (P4), we 

complement the S-D logic perspective with the institutional theory that is established in numer-

ous scientific fields, such as sociology (e.g., DiMaggio and Powell, 1983; Meyer and Rowan, 

1977), management (e.g., Dacin et al., 2007; Provan et al., 2015), and IS (for an overview, see 

Mignerat and Rivard, 2009). In particular, we draw on the concept of legitimacy, which, ac-

cording to Suchman (1995, p. 574), is defined as “a generalized perception or assumption that 

the actions of an entity are desirable, proper, or appropriate within some socially constructed 

system of norms, values, beliefs, and definitions”. 

Relying on this understanding of legitimacy, and based on the work of Dacin et al. (2007), we 

derived five types of possible legitimacy needs: market, relational, social, investment, and smart 

service integrator legitimacy. Our interviews with mobility providers provide empirical evi-

dence that they are confronted with varying, but overall very few of these legitimacy needs, 

which leads them not to join the service ecosystem of a smart mobility app provider. 

In the second study (P5), we chose a similar approach to show how the institutional arrange-

ments of the service ecosystem of a mobility provider influence the emergence of the service 

ecosystem of a smart mobility app provider. We complement the S-D logic perspective with 
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the concept of (countervailing) power to provide a suitable theoretical basis for our empirical 

study. The concept of power is the subject of several scientific fields, such as administrative 

science (e.g., Pfeffer and Moore, 1980), political science (e.g., March, 1966), and sociology 

(e.g., Emerson, 1962). In contrast, it is often neglected in the IS field (Simeonova et al., 2018). 

According to Maloni and Benton (2000, p. 53) power is “the ability of one firm (the source) to 

influence the intentions and actions of another firm (the target)”, while countervailing power is 

defined as the ability of one actor to limit the exercise of power (Galbraith, 1993). 

Our expert interviews with public transport organizations showed that the institutional arrange-

ments affect their price and place policies in such a way that they can build up only little coun-

tervailing power. For example, the public service logic, according to which everyone (e.g., in-

cluding elderly people who do not use smartphones) should pay the same ticket price regardless 

of the distribution channel, prevents non-uniform pricing. This in turn leads to a low counter-

vailing power against the smart mobility app providers, which contributes to their difficulties 

in establishing a broad service ecosystem. By comparing the situation with that of hotel organ-

izations, we provide theory- and evidence-based guidelines for the adaptation of the institu-

tional arrangements. 

In addition, we contribute to a better understanding on the possible further evolution of the 

service ecosystem of smart mobility app providers by analyzing the IT choice in the service 

ecosystem of different mobility providers (P6). In the past, the focus of the transport and tariff 

associations (each represents a service ecosystem) was on the provision of a transport service 

between stations. However, due to digitalization and related developments, such as the emer-

gence of apps for smart mobility, an increasing competitive pressure caused by new actors like 

car-sharing companies (Willing et al., 2016), and changing customer requirements, there is an 

increasing need to adopt state-of-the-art IT. For example, the transport and tariff associations 

need to implement sensors to provide real-time timetable data to their customers and to smart 

mobility app providers. 

For the study of the IT choice, we introduced the concept of technology choice into the S-D 

logic literature, which is established, among others, in economics (e.g., Gray and Shadbegian, 

1998), production management (e.g., Drake et al., 2016), and IS (Klischewski and Ukena, 2009; 

Liu et al., 2013, etc.). As analysis method, we applied the QCA that is currently still little used 

in the IS field (Soto Setzke et al., 2020). This is a set-theoretic method, which, in contrast to 

traditional regressions-based models, makes it possible to identify configurations of the service 

ecosystem with regard to its actors and its institutional arrangements that are linked to the 

choice of state-of-the-art IT. Through its application, we contribute to the further establishment 

of the QCA in the IS field, illustrating its suitability for the analysis of service ecosystem-related 

issues. 

In summary, we contribute to a better understanding of how a keystone actor (a smart mobility 

app provider) establishes its position in a service ecosystem, and of how the institutional ar-

rangements of others service ecosystems (e.g., mobility providers) constrain the emergence 

and/or scope of its service ecosystem. In line with the recent call for future research by Vargo 

and Lusch (2017), we used several theories and concepts (intra-role conflict, legitimacy, coun-

tervailing power, and technology choice) that are well established in numerous scientific fields 
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beyond marketing to complement the S-D logic perspective in order to provide insights into the 

effects of institutional arrangements, where knowledge is currently in its infancy. 

Second, we contribute to the S-D logic literature on service platforms in a smart mobility con-

text. The emergence of the role of the smart mobility app provider is fueled by digitalization, 

and thus the research on these apps is still very limited. Until today, the scientific literature only 

offers comparisons of apps and websites available for German-speaking European countries 

(Albrecht and Ehmke, 2016; Willing et al., 2017a; 2017b). These showed, for example, that 

most of the smart mobility apps do not allow customers to book and pay for the mobility ser-

vices, and that they only draw on static customer data for their recommendations. 

However, the reasons for this are unclear. To cast light on this question, we first conducted an 

interdisciplinary literature review to provide insights on the operand and operant resources of 

smart mobility app providers (P1). Our analysis revealed some shortcomings in the operand 

resources (e.g., algorithms, information system architecture) underlying an app for smart mo-

bility, and thus limiting its functionality. In addition, we highlight central issues for future re-

search, especially the need to study the operant resources, such as the capability to manage 

value co-creation. 

Furthermore, we complement previous studies (Albrecht and Ehmke, 2016; Willing et al., 

2017a; 2017b) that provide a comparison of apps for smart mobility by determining the prefer-

ence structures of potential customers (P2). According to Willing et al. (2017b, p. 178) “evalu-

ating the quality and the success factors of the different intermodal solutions, can provide in-

sight into the above question [what constitutes a good intermodal value proposition] from a 

business model perspective and will open up further opportunities for IS researchers to work 

towards the seamless integration of modes”. With our work, we provide a basis for the evalua-

tion of the quality of different apps for smart mobility and for the determination of the success 

factors from the perspective of potential customers. 

Initially, we identify relevant attributes and their attribute levels of apps for smart mobility 

based on a review of scientific literature and by analyzing customer reviews of four smart mo-

bility apps. Subsequently, we identified the six most important attributes by carrying out a pre-

liminary study with potential customers and an expert from the mobility field. Lastly, we per-

formed conjoint analysis (Backhaus et al., 2015) to determine the preference structures of dif-

ferent groups of potential customers, and thus provide empirical evidence of the extent to which 

a specific app for smart mobility meets their actual desires, priorities, and needs. We identified 

significant differences in the preference structures if potential customers are grouped depending 

on their current mobility behavior, age, and place of residence. Accordingly, future research 

should take these segmentation criteria into account in order to generate deeper knowledge. 

Third, we contribute to closing the research gap in the S-D logic literature that exists in terms 

of value co-creation – “we know very little about how economic actors engage in the process 

of value co-creation in traditional, co-located contexts […], let alone in technology-enabled 

ones” (Breidbach and Maglio, 2016, p. 74) –  in particular, by introducing AT (e.g., Engeström, 

1987; Kuutti, 1996) as a complementary theoretical perspective. AT has its origin in psychology 

(Leont’ev, 1978; Vygotsky, 1978), but has since been applied in various research fields, such 
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as management science (e.g., Jarzabkowski, 2003), education (e.g., Dionne and Bourdon, 2018) 

and IS (Hasan et al., 2017; Malaurent and Karanasios, 2020, etc.). 

According to Vargo and Lusch (2017), value co-creation of an actor includes resource integra-

tion and service exchange, which we defined as two successive actions of its value co-creation 

activity. Our approach is in line with the suggestion to use actor engagement as microfoundation 

for value co-creation (Storbacka et al., 2016). The basic unit of analysis of AT is the activity 

system, which includes, among others, the instruments element, which makes it suitable for the 

IT (e.g., an app) used during an activity (Engeström, 1987; Kuutti, 1996). Hence, we provide a 

better theoretical foundation for the analysis of IT-enabled value co-creation. In particular, we 

illustrate that the activity system is a suitable unit of analysis for value co-creation between the 

actors of one service ecosystem (P8), as well as, in the case of two or more interacting activity 

systems, for the lack of value co-creation between actors embedded in different service ecosys-

tems (P7). 

In addition, our work illustrates the relevance of the two AT-based concepts of contradictions 

(Engeström, 1987) and congruence (Allen et al., 2013) in developing theory-driven strategies 

for establishing value co-creation relationships between actors, and for increasing value co-

creation in established relationships. Our results provide empirical evidence that mobility pro-

viders and smart mobility app providers strive to create a congruence in their activity system 

by solving the contradictions through different adaptations in the elements of their activity sys-

tem (reflected by an addition, modification, and substitution). These adaptations can involve 

the establishment of a value co-creation relationship between a mobility provider and a smart 

mobility app provider (P7). 

Furthermore, we find that there is an institutional logic multiplicity among the different actors 

of a service ecosystem of a smart mobility app provider, which can induce contradictions into 

the activity system that are reflected in the limited functional range of a smart mobility app, and 

thus constrain the IT-enabled value co-creation (P8). With the introduction of the concept of 

institutional logic multiplicity, we question the previous approach of scholars to (at least im-

plicitly) assume that service logic is the dominant logic for all actors of a service ecosystem 

(Vargo and Lusch, 2017). Instead, we emphasize the need to determine the institutional logics 

of all actors and to identify possible different dominant institutional logics in order to gain a 

more profound understanding of the (lack of) value co-creation in a service ecosystem. Based 

on institutional literature from varying scientific fields (e.g., Grinevich et al., 2019; Vickers et 

al., 2017), we identified institutional logics (e.g., economic, green, and state logic), which fur-

ther research in a (smart) mobility context should take into account. 

In addition, our work helps to reduce the value “co-creation myopia” (Plé, 2016, p. 154) that is 

currently prevalent in the S-D logic literature by focusing the attention of scholars to the concept 

of value co-destruction (P9). Most (IS) studies have only analyzed the positive results of re-

source integration and service exchange (i.e., value co-creation) among actors (e.g., Gilsing et 

al., 2018; Hein et al., 2018), while possible negative results (i.e., value co-destruction) have not 

been considered (e.g., Laud et al., 2019; Leroi-Werelds, 2019; Plé and Cáceres, 2010). This 

leads to the unjustifiably positive assessment of the function and long-term viability of service 

ecosystems. 
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By providing an overview on studies examining value co-creation (e.g., Dolan et al., 2019; 

Gilsing et al., 2018; Hein et al., 2018) and/or value co-destruction (e.g., Sthapit and Björk, 

2019; Yin et al., 2019) in dyadic customer-to-business relationships and business-to-business 

relationships in a mobility context, we provide a consolidated knowledge for future research on 

value formation in dyadic actor-to-actor relationships. Building on this, we improved our un-

derstanding of the link between the value formations in both dyadic actor-to-actor relationships, 

which has been largely neglected in previous research (Sigala, 2018; van Riel et al., 2019). By 

drawing on our case study, we showed that all possible links of value co-creation and value co-

destruction occur in practice. 

In summary, we followed the call of Vargo and Lusch (2017) and further developed the S-D 

logic perspective towards a midrange theory by informing it with theories and concept outside 

of marketing. Our contributions are centered on the three main concepts of the S-D logic per-

spective: (1) the service ecosystem, (2) the service platform, and (3) value co-creation (Hein et 

al., 2018; Lusch and Nambisan, 2015). The extended S-D logic perspective offers scholars a 

broad theoretical basis for conducting evidence-based research, which can complement the con-

ceptual studies that dominate the S-D logic literature to date (Vargo and Lusch, 2017). Further-

more, by analyzing smart mobility issues, we contribute to the S-D logic literature which a 

focus on a mobility context, as well as on digital assistants, where research is currently still very 

limited (Brust et al., 2017; Vargo and Lusch, 2017). 

14.2 Implications for Practice  

In developing the S-D logic perspective towards a midrange theory, we are able to conduct 

evidence-based research with various practical implications. Our work contributes to the emer-

gence of service ecosystems for smart mobility, to their functioning, and thus to improving their 

long-term viability. In other words, we support the ongoing efforts of actors to shift from the 

G-D logic to the S-D logic. In order to make this contribution, we first identified the conflicting 

desires, priorities, and needs of different actors that constrain the establishment of service 

ecosystems for smart mobility, and thus the IT-enabled value co-creation, in practice. 

Initially, we provide insights into the preference structures of different groups of potential cus-

tomers that can be used to design apps for smart mobility that better meet their actual needs, 

which contributes to their adoption. This is important since, until now, smart mobility has been 

more of a vision than a reality, as evidenced by the ongoing problems (e.g., traffic congestion, 

air and noise pollution) caused by the predominant use of the private car (Schreieck et al., 2018; 

Willing et al., 2017a; 2017b). Extant scientific literature has not sufficiently informed practi-

tioners about the preferences of potential customers, because of methodological limitations 

(Grotenhuis et al., 2007; Stopka, 2014), or because of their limited focus on comparing apps 

and websites for smart mobility in German-speaking European countries without considering 

the preference structures of (potential) customers (Albrecht and Ehmke, 2016; Willing et al., 

2017a; 2017b). 

Our conjoint analysis showed that the preference structures of different groups of potential cus-

tomers vary depending on their current mobility behavior, their age, and their place of residence 

(P2). For example, the participants who use at least two different mobility services per month 
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and live in a town are the only one for whom the part-worth for the attribute level ‘all’ (including 

public transport, bike-sharing, car-sharing, ride-sharing, and taxi) of the attribute ‘type of com-

pany’ is significant. Based on the estimated part-worth for the attribute levels of the attributes, 

practitioners can design an app for smart mobility that is particularly attractive for a specific 

target group. A detailed knowledge about the differences in preference structures of potential 

customers is important for the initiation of a value co-creation relationship, since, according to 

the S-D logic perspective (Vargo et al., 2008), a smart mobility app provider can only make a 

value proposition that is accepted or rejected by potential customers. 

In addition, we define the new emerging role of smart mobility app providers, including their 

desires, priorities, and needs (P1 and P3). Currently, we have a limited understanding of their 

role (e.g., Caiati et al., 2020; Lyons et al., 2020) so successful coordination of the efforts of 

practitioners is difficult. On a higher level, the nature of the new role is characterized by (1) the 

goal to better satisfy complex customer needs, and (2) the ongoing technological progress and 

digitalization, which enable a new form of cooperation among actors. By using examples from 

various service sectors, such as education, finance, health, and mobility, Alt et al. (2019) illus-

trated that, until recently, customers themselves have to combine services of several providers 

to satisfy their complex needs. For instance, the public transport services provided by a high 

number of bus, subway, and tram companies have to be manually compared, selected, and co-

ordinated for a trip from an origin to a destination. This is, however, accompanied by a high 

cognitive effort (Lyons et al., 2020), which contributes to the predominant use of the private 

car. On the other hand, “technologies that rely on sensors, big data, open data, new ways of 

connectivity and exchange of information (e.g., Internet of Things, RFID, and NFC)” (Gretzel 

et al., 2015, p. 179), provide new possibilities to compare, select, and coordinate the services 

of different providers, and to offer potential customers an integrated solution. 

At the subordinate level, our role framework for smart mobility app providers helps practition-

ers to identify the conflicting desires, priorities, and needs of other actors (i.e., intra-role con-

flicts) that constrain value co-creation. For example, the wish of transport and tariff associations 

not to lose direct customer contact contrasts with the customization role of smart mobility app 

providers. 

Lastly, we contribute to the knowledge about why most mobility providers have not entered 

into the service ecosystem of smart mobility app providers (i.e., why they do not engage in 

value co-creation) in practice, by examining the institutional arrangements of the service eco-

system in which they are embedded. According to Albrecht and Ehmke (2016), for example, 

only five out of nine of the analyzed apps and websites include access to at least one public 

transport company. This is a major shortcoming since public transport is seen as the backbone 

of smart mobility (Smith et al., 2020; Wright et al., 2020). Based on this, our work is primarily 

focused on the conflicting desires, priorities, and needs of transport and tariff associations as 

well as of their public transport companies, respectively, which are shaped by the institutional 

arrangements of their service ecosystem. 

Our results showed, for example, that transport and tariff associations do not have the need to 

increase market legitimacy, which is characterized by the need to establish or maintain the 

rights or qualifications that are necessary to continue doing business in a market or to enter into 
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a new one (P4). One reason for this is that the transport and tariff associations and their under-

lying institutional arrangements form a kind of regional monopoly which prevent competition 

between public transport companies, for instance, through the tendering of routes and the ap-

plication of uniform tariffs. 

In addition, we revealed that the institutional arrangements limit the ability of public transport 

organizations to build up countervailing power against smart mobility app providers by restrict-

ing their price and place policies (P5). Examples for corresponding institutional arrangements 

are the need to approve ticket prices in advance by public authorities, and their desire that all 

population groups (e.g., elderly people who do not use smartphones) should pay the same ticket 

price regardless of the distribution channel. By comparing their situation with that of private 

mobility providers (e.g., car-sharing companies) (P4) and hotel organizations (P5), we provide 

practitioners with insights how they can adapt the institutional arrangements in order to increase 

the need for legitimacy and the ability to build up countervailing power. This, in turn, can in-

crease their disposition to engage in value co-creation with smart mobility app providers. 

However, the disposition of a mobility provider to engage in value co-creation with smart mo-

bility app providers depends not only on economic considerations, but also on the available IT 

(e.g., implementation of equipment for the provision of real-time timetable data and a mobile 

ticketing system). Our QCA showed that the IT choice of a transport and tariff association (i.e., 

of a service ecosystem) is linked to the actors and to the institutional arrangements present (P6). 

In particular, the presence of a high number of car-sharing actors in the geographical area of a 

transport and tariff association is a necessary condition for the choice of state-of-the-art IT. 

Accordingly, we make a call to practitioners to improve the market environment for car-sharing 

companies, for instance, through the provision of more car-sharing parking spaces. In addition, 

in order to prevent the negative effects, such as air and noise pollution, which are caused by 

vehicles with combustion engine, electric car-sharing should be promoted (e.g., by setting up a 

charging infrastructure). 

Second, we support the establishment of value co-creation relationships between smart mo-

bility app providers and mobility providers, and thus of service ecosystems for smart mobil-

ity, in practice by complementing the S-D logic perspective with AT (P7). Our theoretical basis 

can serve as a blueprint for practitioners to systematically analyze the lack of resource integra-

tion and service exchange (i.e., value co-creation) among actors embedded in the same or in 

different service ecosystems. The activity system, which serves as the prime unit of analysis 

(Engeström, 2001), creates an awareness among practitioners of the elements (e.g., rules, divi-

sion of labor) and the relationships among them that influence value co-creation. Since the 

activity system includes the instruments element, it is possible to take into account the contra-

dictions that are induced by technological progress and digitalization. 

Our results showed that one transport and tariff association entered a value co-creation relation-

ship with a smart mobility app provider in order to reduce contradictions in its activity system 

and to increase congruence between its elements. More precisely, the smart mobility app pro-

vider offered a white label solution so that the transport and tariff association can itself provide 

smart mobility in its geographical area. Based on the analysis of the activity system of other 
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transport and tariff associations, further possible starting points for establishing a value co-

creation relationship can be derived. 

For example, previous studies have shown that public organizations, such as transport and tariff 

associations, have weaker big data analytics capabilities than private companies (e.g., Klievink 

et al., 2017; Okwechime et al., 2018). On the other hand, “generated data on [smart mobility 

apps] creates the unique opportunity for service providers [i.e., mobility providers] to analyze 

how their individual business model performs in the context of competing and complementary 

services” (Willing et al., 2017a, p. 277). Based on this, smart mobility app providers can provide 

information based on a big data approach which can be used by transport and tariff associations, 

for instance, to optimize their timetables. 

Third, we contribute to the improved functioning of established service ecosystems for 

smart mobility, and thus to their long-term viability, by providing insights into how to in-

crease value co-creation among their actors. Our study shows that actors have different insti-

tutional logics (e.g., economic, green, and service logic) and sometimes also varying dominant 

institutional logics. This so-called logic multiplicity can limit the functional range of apps for 

smart mobility (P8). We identified, for example, the state logic of a transport and tariff associ-

ation, which, among others, is characterized by the aim to provide public transport even in 

unprofitable areas and at unprofitable times. For this reason, its focus is on the provision of an 

own app/website for smart mobility and on maintaining direct customer contact and data sov-

ereignty. 

As a result, a private smart mobility app provider cannot offer one-click booking and payment 

because separate customer accounts are needed. Due to the distribution of customer data among 

several actors, the possibility of gaining insights for the future design of public transport ser-

vices through big data analytics is also limited. Hence, the question arises whether it is neces-

sary that transport and tariff associations continue to follow the state logic in practice. This 

seems questionable, since technological progress enables, for example, new on-demand mobil-

ity services (e.g., Rayle et al., 2014; Steiner and Irnich, 2020), which can be operated success-

fully in previously not profitable areas. 

Furthermore, we make practitioners aware of the need to manage value formation (i.e., value 

co-creation and value co-destruction) beyond single dyadic actor-to-actor relationships in order 

to ensure the long-term viability of service ecosystems for smart mobility (P9). Initially, the 

analysis of customer reviews provided for the Reach Now app reveals that the value co-creation 

is based, in particular, on the provision of a special ticket type, and of an app with a high stability 

and a good functional design. In contrast, the value co-destruction is caused primarily by book-

ing and payment errors, the inability to buy tickets for public transport, and crashes of the app. 

In other words, the value formation of customers is currently centered on the fulfilment of basic 

requirements put on an app, as well as on the resource integration and service exchange during 

the booking and payment phase. The second point is critical because many of the available apps 

for smart mobility do not support customers at all during this phase (Albrecht and Ehmke, 

2016). 
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A value co-creation typical for smart mobility, such as trip recommendations that take into 

account how crowded a bus is (Nunes et al., 2014), or how clean its seats are, plays a minor 

role and has great potential for the future. Our further analysis showed how the value formations 

in the customer-to-business relationships and business-to-business relationships are linked. For 

instance, the lack of sales of certain tickets via the Reach Now app leads to value co-destruction 

for customers (e.g., loss of time), while transport and tariff associations experience a value co-

creation because they prevent possible overcharging. 

In summary, our work provides practitioners with detailed insights into the emergence, func-

tioning, and long-term viability of service ecosystems for smart mobility. We achieved this by 

shedding light on conflicting desires, priorities, and needs of potential actors, on how a value 

co-creation relationship between mobility providers and smart mobility app providers can be 

established, and on how to increase value co-creation among actors that are embedded in these 

service ecosystems. 

14.3 Limitations and Future Research 

Despite our efforts, our work has some limitations that should be addressed in future research. 

As a superordinate theoretical lens, we have adopted the S-D logic perspective (Vargo and 

Lusch, 2004; 2017), which is well-established in numerous scientific fields, such as service 

science (Gebauer et al., 2010; Vargo and Akaka, 2009, etc.), travel/transportation (Dolan et al., 

2019; Sthapit and Björk, 2019; Yin et al., 2019, etc.) and public business administration (e.g., 

Osborne, 2018; Osborne et al., 2013). The literature review provided by Brust et al. (2017) 

showed, however, that the S-D logic perspective has not been applied in a mobility context in 

the IS field. This is only the case in a few later published articles (e.g., Gilsing et al., 2018; Hein 

et al., 2018; Turetken et al., 2019). This is somewhat surprising since the S-D logic perspective 

with its three main concepts (service ecosystem, service platform, and value co-creation) pro-

vides a good theoretical foundation for the analysis of the (intended) shift from private car use 

to the use of IT-based mobility services. 

However, there are several other theories and perspectives, in particular with regard to the con-

cept of value co-creation (for an overview, see Kohtamäki and Rajala (2016) and Reypens et 

al. (2016)) that might serve as alternative theoretical foundation. Future research should com-

pare the explanatory power of the S-D logic perspective to these other approaches. Furthermore, 

a more pronounced understanding of value co-creation can be gained by focusing on different 

types of value. For this purpose, the typology provided by Leroi-Werelds (2019) can be used, 

according to which the customer value includes, for example, personalization, control, as well 

as ecological and societal benefits. 

Further limitations exist due to the chosen mixed methods research design, which is defined as 

“the sequential or concurrent combination of quantitative and qualitative methods (e.g., data 

collection, analysis and presentation) within a single research inquiry” (Venkatesh et al., 2013, 

p. 24). Its application is justified in the present work, since we aimed to achieve several of its 

purposes, such as complementarity, completeness, developmental, expansion, and diversity 

(Venkatesh et al., 2013). Because the scientific literature is limited in terms of both the context 

of our work – smart mobility – (with the exception of Albrecht and Ehmke (2016) and Willing 



68  Part C: Discussion 

et al. (2017a; 2017b)), as well as the further development of the S-D logic perspective towards 

a midrange theory (Vargo and Lusch, 2017), we relied mainly on expert interviews. 

While the use of qualitative methods is recommended in such an emerging research field (Yin, 

2018), future research should confirm and complement our results by applying quantitative 

methods (e.g., extensive surveys of transport and tariff associations). In addition, further quan-

titative methods besides the conjoint analysis should be applied to investigate the choice and 

adoption of an app for smart mobility by potential customers. While the conjoint analysis takes 

a techno-economic perspective to determine how different attributes and their attribute levels 

of apps for smart mobility affect the choice decision of potential customers (Naous and Legner, 

2017), psychological (e.g., loss aversion, social imitation) and motivational factors, such as 

hedonic motives, perceived usefulness, and perceived ease of use, should also be considered 

(Lyons et al., 2020; Schikofsky et al., 2020). 

With the increasing spread of apps for smart mobility in the population, there are also extensive 

research opportunities with regard to the concept of continuous use, and how their use changes 

mobility behavior. With regard to the latter, it is interesting, for example, whether incentives, 

such as dynamic prices, which are well-known from airlines, or seat reservations can be used 

to improve the capacity and/or revenue management of public transport companies. 

Since we only collected data in Germany, there are some limitations with regard to the gener-

alizability of our results. Several reasons justified the focus on Germany: (1) As in most indus-

trialized countries, there is a need to reduce the private car use to avoid its negative conse-

quences, such as air and noise pollution, traffic jams and a lack of parking spaces. This is evi-

denced by the decision by some cities to ban diesel cars in certain zones to reduce air pollution 

(ADAC, 2019); (2) in addition to the legal conditions, in particular, the pre-existing infrastruc-

ture and a high public pressure contribute to the efforts aiming to shift mobility behavior away 

from private car use (Marx et al., 2015; Willing et al., 2017b). It is therefore not surprising that 

some of the first and best known smart mobility approaches have a focus on Germany (Albrecht 

and Ehmke, 2016; Willing et al., 2017a; 2017b) and Europe (Lyons et al., 2020); and (3) similar 

to other industrialized countries (e.g., Great Britain, France and the United States), the younger 

generation is more open to app-based mobility services, and the importance of private car own-

ership, as well as of the emotional attachment to the car, is lower than in older generations 

(Bratzel, 2018; Circella et al., 2017; Kuhnimhof et al., 2012; Rayle et al., 2014; Umweltbun-

desamt, 2019). 

Recognizing these specific characteristics of Germany, we call for comparative studies to iden-

tify country-specific differences in value co-creation among the actors of service ecosystems 

for smart mobility. For example, a comparison between Germany and the United States would 

shed light on the role of city planning, existing public transport infrastructure, legislative social 

welfare priorities and mobility behavior of the population. 

In addition, future research should focus on additional and potential future actors of the service 

ecosystems for smart mobility. Since public transport is seen as the backbone of smart mobility 

(Smith et al., 2020; Wright et al., 2020), our data collection and analysis is largely limited to 
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the transport and tariff associations and their public transport companies, respectively. How-

ever, our analysis of their legitimacy needs showed that these differ in part from those of bike- 

and car-sharing companies (P4). In other words, our results for the public transport companies 

can only be transferred to other mobility providers to a limited extent. This limitation may be 

due to differences between public and private mobility services and/or how well-established 

various mobility providers are in the mobility market. 

According to Storbacka et al. (2016, p. 3010) “the physical taxi (technology), the driver (hu-

man), the passenger (human), and other vehicles (human-technology entities) can be considered 

as actors”. Based on this understanding, future studies also should analyze how autonomous 

vehicles change service ecosystems for smart mobility, their service platforms, and value co-

creation among their actors. For example, the spread of autonomous vehicles will make large 

amounts of data available (e.g., roads condition, weather), which enable new forms of value co-

creation. On the other hand, there is a high potential for value co-destruction based on over-

emphasizing the need of data sovereignty and data security violations. The study conducted by 

Yap et al. (2016) analyzing the preferences for using automated vehicles can serve as a starting 

point. 

Due to technological progress and digitalization, the boundaries between the mobility and the 

energy sector are blurring. An electric vehicle can, for instance, be used as a decentralized 

power plant in a situation where the renewable power plants (e.g., solar and wind plants) gen-

erate less power than needed (Docherty et al., 2018; Laurischkat and Jandt, 2018), or alterna-

tively, it can be used by its owner to drive. Accordingly, these service ecosystems to be exam-

ined include additional actors, such as (decentralized) power plants, electricity network opera-

tors, and electricity customers. 

One of the challenges is to govern these actors via the electricity price and the feed-in tariff in 

such a way that supply and demand in the energy market are balanced. One technology that is 

becoming increasingly important in this context is blockchain technology (Kirpes and Becker, 

2018). In connection with the goal of achieving a market balance in the electricity market, it is 

necessary to make the mobility behavior of the population more flexible. Both with regard to 

the switch between private car use and the use of (combinations of) mobility services, as well 

as between the use of different mobility services (e.g., car-sharing, public transport). IT can 

make an important contribution to making mobility behavior more flexible. This thesis provides 

insights into the emergence, functioning and long-term viability of service ecosystems for smart 

mobility by adopting the S-D logic perspective, which is centered around the concepts of ser-

vice ecosystem, service platform, and value co-creation, and can serve as a basis for future 

studies. 
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15 Conclusion 

Technological progress and the digitalization are changing the mobility sector. Smart mobility, 

which is defined as the individual, context-aware, and dynamic combination of multiple mobil-

ity services for a trip from an origin to a destination, can contribute to the reduction of private 

car use, and thus to address related problems (e.g., time and energy wasted waiting in traffic or 

looking for a parking space, air and noise pollution, including greenhouse gas emissions con-

tributing to global warming). In practice, however, smart mobility is still more of a vision than 

a reality, and it is unclear how actor-to-actor networks can be established, how to improve their 

function, and how to ensure their long-term viability. 

In order to shed light on these issues, we adopt the S-D logic perspective centered around its 

three main concepts: the service ecosystem, the service platform, and value co-creation. The 

biggest drawback of the S-D logic perspective is that it is situated at the meta-theoretical level, 

which makes its direct testing, verification, and application difficult. Following a recent call for 

future research, we further develop the S-D logic perspective towards a midrange theory by 

complementing it with additional theories (e.g., role conflict theory, AT) and concepts (legiti-

macy, countervailing power, technology choice, etc.). 

We provide empirical evidence by collecting data from several (potential) actors of these ser-

vice ecosystems for smart mobility, such as customers, mobility providers, public authorities, 

and smart mobility app providers in Germany. Our results show that actors have conflicting 

desires, priorities, and needs that prevent value co-creation and thus the establishment of service 

ecosystems for smart mobility. For example, mobility providers want to retain direct contact 

with their customers. In addition, we illustrate how a value co-creation relationship between a 

transport and tariff association and a smart mobility app provider can be established by intro-

ducing a white label app. 

Finally, we provide insights into how value co-creation in established service ecosystems for 

smart mobility can be increased, and thus their long-term viability supported. Our results high-

light the need to manage logic multiplicity among different actors and the link between value 

formations (a concept that takes into account both value co-creation and value co-destruction) 

in dyadic actor-to-actor relationships. In summary, our work contributes to the emergence, 

function, and long-term viability of service ecosystems for smart mobility in practice, as well 

as to the further development of the S-D logic perspective towards a midrange theory. 
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Abstract. Cities around the world face major mobility-related challenges, such 

as traffic congestion and air pollution. One primary cause of these challenges is 

the decision of citizens to use their private car instead of alternative mobility 

services such as public transport, car-sharing and bike-sharing. Technological 

progress offers new possibilities to address these challenges by making 

alternative mobility services easier and more convenient to use. This paper 

focuses on door-to-door (D2D) mobility integrators, which aim to offer citizens 

seamless D2D transport by packaging alternative mobility services. To better 

understand the practical barriers D2D mobility integrators face, this 

interdisciplinary literature review provides a holistic picture of their operand and 

operant resources, revealing significant gaps in our understanding of their 

capability to attract actors to their ecosystem and to manage value co-creation. 

Based on these gaps, we identify a potential avenue of future research. 

Keywords: D2D Mobility Integrators, Literature Review, Operand Resources, 

Operant Resources, Value Co-Creation. 

1 Introduction 

Mobility is a basic need of modern society. Currently, most travel is achieved relying 

on private cars and motorbikes. For example, in Germany motorized private transport 

constitutes approximately 76% of the modal split of passenger transport [1]. One reason 

for the prevalence of private motorized transport is the (perceived) weaknesses of 

alternative mobility services. In the case of public transport, a lack of reliable 

information about the mobility service and the distance to a station are common 

perceived weaknesses [2]. Another reason for the prevalence of private motorized 

transport is that shared services, such as bike-sharing, car-sharing, or ride-sharing have 

only recently become more comfortable to use due to the increased digital connectivity 

of the population [3]. As a result, their modal split share has remained relatively low 

[1]. 



However, the impact of such extensive use of motorized private transport is 

undeniable, especially in cities. Along with an expected rise in the share of people living 

in cities from 50% in 2015 to 66% by 2050 [4], the number of private cars worldwide 

is also expected to double by 2035 [5]. The predominant use of the private car causes 

air and noise pollution, which endangers the health and well-being of the citizens [6], 

and many cities already face serious traffic congestion and parking problems [7]. An 

expansion of the road and parking infrastructure is often impossible, prohibitively 

expensive, or not desirable because natural resources should be sustained. In order to 

meet these mobility-related challenges, a new mobility paradigm is needed. A 

promising approach is to combine different alternative mobility services, such as bike-

sharing, car-sharing, and public transport, to ease door-to-door (D2D) mobility. This 

would involve providing up-to-date information about short-term cancellations and 

delays and adapting trip planning accordingly. If citizens didn’t have to gather up-to-

date information about multiple alternative mobility service options and undertake a 

complex comparison/combination and booking process themselves, they may use 

private cars less [7]. 

Providing integrated D2D mobility is only possible in an ecosystem of multiple 

mobility providers, whereby ecosystem is defined as a “system of mostly loosely 

coupled social and economic (resource-integrating) actors” [8, p. 161]. D2D mobility 

integrators act as important intermediaries between customers and these mobility 

providers [9]. Recently, D2D mobility integrators like Moovel (a subsidiary of Daimler 

AG) and Qixxit (founded by Deutsche Bahn AG) have entered the European mobility 

market. Their business relies heavily on advanced information technology (IT) and new 

methods such as business analytics [7, 10]. Analogous to concepts such as ‘smart city’, 

‘smart home’ [11], or ‘smart tourism’ [12], the D2D mobility integrators aim to provide 

a smart service. 

Extant research has focused mainly on describing and comparing the quality of 

different D2D mobility services [7, 10, 13]. Several studies indicate that D2D mobility 

services provided are often of inferior quality. For example, Albrecht and Ehmke [13] 

find that D2D mobility integrators struggle to integrate dynamic customer location data 

and it has been found that only a few mobility providers are willing to join their 

ecosystem [7, 13]. A valuable theoretical lens through which to investigate the common 

service provision of multiple actors is service-dominant (S-D) logic [14, 15]. One of 

the key assumptions of S-D logic is that all actors are engaged in value co-creation – 

the integration of resources and the exchange of service [15]. To date, however, 

insufficient attention has been paid to the operand and operant resources actors utilize 

to provide service in a digital environment [16, 17]. In the case of D2D mobility 

integrators, there is lack of holistic analysis of their resources and a lack of transparency 

about resource quality. As a result, it is difficult to appropriately guide the efforts of 

researchers and practitioners to provide higher quality D2D mobility service. To fill 

this gap, this study asks the research question: 

RQ: What operand and operant resources do D2D mobility integrators utilize to 

provide D2D mobility services? 



To answer this research question, we conduct an interdisciplinary literature review 

spanning information systems (IS), transportation management, service science and 

engineering. 

The remainder of the paper is structured as follows. After a brief outline of the design 

of the literature review, we describe our findings. Based on the research gaps identified, 

we describe an avenue of possible future research. Finally, we discuss the limitations 

of our study and draw conclusions. 

2 Design of the Literature Review 

A rigorous and comprehensive literature review, according to Raghuram et al. [18, 

p. 984] can use “several methodologies such as meta-analysis, descriptive review, and 

bibliometrics approaches”. Each methodology has advantages and disadvantages, 

giving it a unique “way of seeing [and] a way of not seeing” [19, p. 284]. In this 

literature review, we follow the guidelines proposed by Webster and Watson [20] in 

order to include qualitative studies, which are typical for research in emerging fields. 

The review process comprises three steps: (1) search leading journals for relevant 

articles, (2) backward search references in identified articles, and (3) forward search 

articles referring to the identified articles. In the first step, we searched the Senior 

Scholars’ Basket of Journals of the Association for Information Systems, which 

contains the leading journals in the IS field. In addition, following the recommendation 

of Webster and Watson [20], we searched articles presented at the following five 

important IS conferences – International Conference on Information Systems (ICIS), 

European Conference on Information Systems (ECIS), Americas Conference on 

Information Systems (AMCIS), Pacific Asia Conference on Information Systems 

(PACIS), and Hawaii International Conference on System Sciences (HICSS). Beyond 

IS, we searched articles contained in the Science Direct and IEEE Xplore databases, 

which include journal and conference articles published in various fields, such as 

transportation management, service science, and engineering. Our cut-off date was 

February 19, 2018. Our keyword search list contained 36 terms in English, including 

‘intermodal mobility’ and ‘mobility as a service’, as well as the names of well-known 

D2D mobility integrators (a complete list of keywords can be found in Table 1 of the 

Appendix). 

In addition, we defined the following exclusion and inclusion criteria: (a) we 

included articles focusing on D2D mobility integrators as part of a digital ecosystem 

that aims to combine various mobility services. We thus excluded articles dealing with 

models of transport planning [21, etc.] or physical and organizational transport system 

integration [e.g., 22]; (b) we excluded articles that focus solely on combining public 

transport services (e.g., bus, subway, tram) because regional public transport is very 

often provided by different subsidiaries of the same company [7]. As a result, the parent 

company faces very different challenges than a D2D mobility integrator cooperating 

with independent mobility providers; and (c) we excluded theses and books. 

Our initial keyword search yielded 4,635 potential articles, which we assessed 

manually in two rounds. First, we screened the title and, if necessary, the abstract of 



each article for potential relevance to our research question, selecting 200 articles. 

Second, we read each remaining article, excluding a further 146 articles. In our 

backward search, we reviewed the references of the 54 remaining articles, and in our 

forward search we used the ‘cited by’ function in Google Scholar 

(https://scholar.google.com). Ten relevant articles could be identified. Furthermore, the 

anonymous reviewers have proposed one additional article. In all, we identified 65 

relevant articles. Figure 1 illustrates our literature review process. 

  

Figure 1. Overview of the literature review process. 

We coded the selected articles using an iterative coding approach to ensure internal 

validity [23]. Our analysis focuses on two main coding categories: operand resources 

of D2D mobility integrators and operant resources of D2D mobility integrators. 

3 Operand and Operant Resources of D2D Mobility Integrators 

Operand resources are those “resources on which an operation or act is performed” 

(e.g., animal life, land, minerals), whereas operant resources “are employed to act on 

operand resources” (capabilities, competences, knowledge, organizational processes, 

skills, etc.) [14, p. 2, 24]. In order to provide a D2D mobility service, D2D mobility 

integrators rely on both types of resources. The classification as operand or operant 

resource depends on the evaluator’s perspective [25]. Adopting a D2D mobility 

integrator perspective at the company level, an algorithm for determining the best 

combination of mobility services is an operand resource. But if the perspective of the 

algorithm itself is taken, it is an operant resource that adds or does not add a single 

mobility service to a D2D mobility service. This research adopts the first perspective. 

The next two sections present the resources of D2D mobility integrators discussed in 

scientific literature. The identified resources are italicized. 

3.1 Operand Resources 

Fourteen articles provide a kind of blueprint and colloquially describe the basic idea 

of the new D2D mobility integrator role [26-28]. Frequently, one or more 

https://scholar.google.com/


characteristics of the provided D2D mobility service are also discussed in detail. These 

studies often originated from scientific research projects, as, for instance, in the case of 

Boero et al. [29], Gogos and Letellier [30], and Motta et al. [31]. Possibly for this 

reason, the contents of the blueprints differ widely in terms of geographic focus, 

ranging from a single city [31], to a larger region like Piedmont [32], up to the European 

Union [29, 30]. Moreover, the authors of the blueprints also adopt differing 

perspectives in assessing the added value of D2D mobility integrators and their D2D 

mobility service. Only a few authors [e.g., 30] take a mobility provider perspective, 

whereas a majority [e.g., 29, 33] take the perspective of citizens and city 

administrations. Perhaps as a result of these differences, the blueprints take a varying 

number of mobility services and mobility providers into account [see, e.g., 7, 27, 34]. 

Nevertheless, they often strive to offer D2D mobility services with similar 

characteristics, including providing real-time updates and booking and paying for trips 

through the D2D mobility integrator [35-38]. 

A further operand resource are representations of the business model of D2D 

mobility integrators. Beutel et al. [39] examine how existing business model 

frameworks are subject of change in the case of D2D mobility integrators and propose 

a new business model framework for D2D mobility integrators. A similar approach is 

chosen by Willing et al. [10], who adapt a business model framework to classify 

multiple D2D mobility integrators. In particular, they highlight the importance of 

business analytics. Schulz et al. [40] introduce a new model for the roles of D2D 

mobility integrators based on the roles of an intermediary in the electronic commerce 

era. Table 2 provides an overview of the operand resources of D2D mobility integrators. 

Table 2. Overview of operand resources of D2D mobility integrators. 

Operand resource Authors 

Blueprint [7]; [26]; [27]; [28]; [29]; [30]; [31]; [32]; [33]; 

[34]; [35]; [36]; [37]; [38] 

Representation of the business model [10]; [39]; [40] 

Information system application [41]; [42]; [43] 

National framework architecture [44]; [45] 

Information system architecture [46]; [47]; [48]; [49]; [50]; [51]; [52]; [53]; [54]; 

[55]; [56]; [57]; [58]; [59]; [60]; [61]; [62]; [63] 

Interface [64]; [65] 

Model and algorithm [66]; [67]; [68]; [69]; [70]; [71]; [72]; [73]; [74] 

Compensation engine [75] 

Recommendation system [76]; [77]; [78]; [79] 

 

Other articles deal with operand resources which are technical in nature, such as the 

information system application. Based on the trip phases, Digmayer et al. [41] derive 

the activities of users and the support they require, drawing implications for app design, 

such as implementing a feedback feature. Stein et al. [42] designed an app, especially 

for the elderly. Based on their experience in the WISETRIP project, Spitadakis and 



Fostieri [43] also make recommendations for improving the design of an app or a web 

interface. 

A related operand resource is ARKTRANS, the national framework architecture for 

mobility information systems in Norway, which encompasses all transport modes and 

supports D2D mobility [44, 45]. 

Eighteen articles describe the information system architecture of a specific D2D 

mobility integrator. In line with our previous findings, most of the authors – with 

exception of Dotoli et al. [46], and Zoghlami et al. [47] – explain the architecture 

created within the time restraints of their scientific research projects [e.g., 48-51]. It 

should be noted that several articles focus on the architecture of the Mobility Broker 

project [52-54], and two articles each focus on the architecture of the IMA [55, 56], 

Instant Mobility [57, 58], and SMAll [59, 60] project. The authors apply varying 

architecture styles. For example, Hilgert et al. [61] use the concept of microservices,  

Motta et al. [62] adopt a service-oriented architecture – event driven architecture (SOA-

EDA), whereas Evangelatos et al. [63] draw on the Super Travel API Architecture. 

Natvig and Vennesland [64] emphasize the advantage of open interfaces for the 

provision of a D2D mobility service. They also describe the interface definition process 

and a pilot implementation. Kluth et al. [65] develop an interface that facilitates 

connecting the rental systems of car-sharing and bike-sharing providers with the 

information system of D2D mobility integrators. The new interface enables information 

exchange (e.g., vehicle data, price information) and the execution of bookings via D2D 

mobility integrators. 

A model to map the transport system (train stations, bus lines, etc.) and an algorithm 

to identify the best combination of mobility services are further operand resources of 

D2D mobility integrators. The algorithms can determine the shortest [e.g., 66-69], the 

fastest [70, 71, etc.], the cheapest [71], the most energy-efficient [72], or the least 

complex [71] D2D trip. Some algorithms allow the selection from several criteria, while 

others are restricted to one criterion. In addition, the algorithms vary in terms of whether 

they work with real-time data [70, 72, etc.] or not [e.g., 71]. Another difference is the 

scope of mobility services taken into account. For example, Fahnenschreiber et al. [73] 

and Ma [74] focus on integrating ride-sharing services. Given long running times, the 

algorithms [e.g., 67, 68, 71] in part prove the basic feasibility of the optimization idea 

than its practical usability. 

Rizzi et al. [75] provide a detailed description of one specific part of the information 

system, the so-called compensation engine, which is responsible for monitoring and re-

scheduling the selected combination of mobility services. This technical component 

enables customers to switch to alternative mobility services in case of a delay or 

cancellation of a previously chosen mobility service. 

While the articles in the last two sections deal with operand resources that are 

necessary to determine the optimal combination of mobility services based on pre-

defined customer criteria, the following articles center on recommendation systems, 

which are deployed to measure and to learn customers’ preferences. The framework 

developed by Samsel et al. [76] helps rate the possible combinations depending on the 

previously revealed preferences (e.g., tendency to choose the shortest trip), the context 

(weather, etc.), and the selection made by the crowd. A similar approach focusing on 



learning customers’ preferences is described by Arentze [77], and Zhang and Arentze 

[78], whose customer criteria include, among others, travel time, monetary costs, 

environmental impact, and changeover safety. The authors also analyze mobility 

service preferences (bus, train, etc.). Poxrucker et al. [79] described a simulation tool 

that can be used to learn from customers’ aggregated recommendations and selection. 

Such an approach is necessary to prevent a bus from overcrowding due to over-

recommendation. 

3.2 Operant Resources 

In order to enable value co-creation, D2D mobility integrators also need different 

operant resources, such as capabilities, competences and organizational processes, to 

act on operand resources. Spickermann et al. [80] provide a strategic agenda that 

highlights the importance of pursuing a transition strategy. In particular, they 

emphasize the need for aspiring D2D mobility integrators to use advanced IT and 

change their business model. The necessity of a transition strategy is further 

demonstrated by the work of Sarasini et al. [81] suggesting a research agenda to 

examine the causes of change and inertia of business models. 

Three articles deal with the implementation process of a D2D mobility concept. 

Smith et al. [82] analyze the procurement process of a Swedish public transport 

organization, which enables a successful bidder to act as a regional D2D mobility 

integrator. Their results identify seven topics, such as the allocation of responsibilities 

and technical integration that potential bidders consider important in creating an 

ecosystem. Khanna and Venters [83, 84] examine the implementation process in the 

case of the BeMobility project in Berlin. They focus on the D2D mobility integrator’s 

designing an information system for integrating electric car-sharing into public 

transport infrastructure. Table 3 summarizes the identified operant resources of D2D 

mobility integrators. 

Table 3. Overview of operant resources of D2D mobility integrators. 

Operant resource Authors 

Transition strategy [80]; [81] 

Implementation process [82]; [83]; [84] 

Capability to ensure security and privacy [85]; [86]; [87]; [88] 

 

A further important operant resource of D2D mobility integrators is their capability 

to ensure the security and privacy of ecosystem actors. Referring to the SMAll project, 

Callegati et al. [85] describe the most relevant weaknesses in terms of data reliability, 

integrity, and authenticity and propose mitigation approaches. For instance, they argue 

for the implementation of a customer rating system in order to evaluate data sources 

and enhance data trustworthiness. Further studies deal with insider threats as one of the 

most prominent security and privacy concerns [86, 87], providing a classification of 

insider threats. For example, a D2D mobility integrator must be aware of potentially 

fraudulent data manipulation on behalf of mobility providers. To mitigate insider 



threats, a networking architecture that based on gossip protocols is introduced. The high 

relevance of security and privacy is also demonstrated through customer evaluation of 

the information system of the Mobility Broker project [88]. 

4 Central Issues for Future Research 

This section presents core issues for future research into the operand and operant 

resources of D2D mobility integrators. We expect that research on these issues will 

contribute to a deeper understanding of the role of D2D mobility integrators and enable 

recommendations to put value co-creation into practice. 

Our literature review shows that most studies are concerned with the operand 

resources of D2D mobility integrators, such as their information system architecture 

[e.g., 46, 47], and algorithms for determining the best combination of different mobility 

services [66, 70, 72, etc.]. We note that D2D mobility integrators should generally be 

able to access the required operand resources, particularly those of a technical nature. 

However, many operand resources have only been developed for/used by D2D mobility 

integrators in the context of scientific research projects. Their real-world practical 

usefulness remains to be seen. For example, the running times of some of the algorithms 

[e.g., 67, 68, 71] make them impractical. It is also important to examine how 

technological progress affects individual technical resources. Currently, the extent to 

which state-of-the-art IT is taken into account varies greatly. For instance, whereas big 

data and business analytics are used in the case of the recommendation systems of 

Poxrucker et al. [79] and Samsel et al. [76], its impact on information system 

architecture remains unclear [50, 52, etc.]. 

In contrast, operant resources have been largely neglected by scientific research, 

or, as in the case of pursuing a transition strategy, their importance has only been 

emphasized in terms of a research agenda [81] or practical implications [80]. In 

particular, there are no broad insights into the capability of D2D mobility integrators to 

manage value co-creation (i.e., the integration of resources and the exchange of service 

[15]), in the ecosystem. Only three articles [82-84] shed light on the development phase 

of the ecosystem. The sparsity of research into operant resource needs points to several 

research gaps, for example what resources are needed in various ecosystem maturation 

phases, what models of value co-creation are possible in each phase, and how business 

model transitions can be best managed. Analogously, the phases of the value co-

creation process between a D2D mobility integrator and an ecosystem actor (e.g., 

customer, mobility provider) should also be analyzed. 

Since only a few mobility providers have joined an ecosystem of D2D mobility 

integrators to date [7, 13], future research should provide insights into their capability 

to attract actors – a sub-capability of value co-creation management. In order to explain 

non-membership, we propose determining the (perceived) value for the actors. As 

shown in our findings, extant literature predominantly reflects the view of researchers 

and practitioners adopting the role of D2D mobility integrators [e.g., 30, 37], or 

working on the development of a single operand resource [56, 65, etc.]. The customer 

or mobility provider perspective was only seldom considered [42, 43, 88]. However, 



according to Akaka and Chandler [89, p. 251] (social) roles are important resources for 

value co-creation “because they guide expectations for the exchange of service”. To 

date, little scholarship is available into how actors evaluate the role of D2D mobility 

integrators and its related set of practices. One exception is Beutel et al. [88], who find 

that providing price bundles is often evaluated negatively by customers due to data 

security and privacy concerns. Overall, we believe that identifying the divergent 

expectations of actors about the role of D2D mobility integrators can help to better 

understand what motivates their decision to join or not join a D2D mobility ecosystem. 

The capability of D2D mobility integrators to attract actors to their ecosystem 

depends not only on whether they fulfill the expectations of potential customers and 

mobility providers. As seen through the lens of S-D logic [14, 15], which assumes that 

all actors are engaged in value co-creation, every actor is already embedded in multiple 

ecosystems coordinated by a set of rules, norms and beliefs, known as institutions, and 

higher-order collections of these institutions, known as institutional arrangements [15]. 

For instance, German mobility providers that provide bus and tram transport are often 

integrated into the ecosystem of a municipal utility which is acting as parent company 

[7]. Hence, the decision of potential customers and mobility providers on membership 

in the D2D mobility integrator ecosystem is influenced by the actors of their existing 

ecosystems. 

This literature review indicates that no research has been done on this topic. One 

avenue of possible future research is how the existing institutional arrangements of 

potential customers and mobility providers influence their decision whether or not to 

join the ecosystem of D2D mobility integrators. This might be viewed through the  

theoretical lens of legitimacy [90]. A potential study could consider the interests and 

authority of all actors of established ecosystems, such as parent companies, city 

administrations and industry associations in terms of preventing or mandating 

collaboration with D2D mobility integrators. Relying on power-based theory [91], this 

approach would help D2D mobility integrators better understand the relevant actors and 

their interests, and adapt their role and the institutional arrangements established in the 

ecosystem to increase value co-creation. 

In summary, we argue for a two-step analysis to enhance our knowledge about the 

capability of D2D mobility integrators to attract actors to their ecosystem – the 

evaluation of the fulfillment of the role expectations by D2D mobility integrators and 

the actors’ embeddedness in existing ecosystems. We assume that this approach can 

also be used to investigate the capability of D2D mobility integrators to manage value 

co-creation in the later phases of the ecosystem and better understand why mobility 

providers, for instance, provide real-time timetable data but are not able or willing to 

participate in a common ticketing. 

5 Conclusion 

In this paper, we conduct a literature review on the operand and operant resources 

required by D2D mobility integrators. Based on our findings, we propose several 

avenues of future research, including analyzing the operand resources used by D2D 



mobility integrators outside the project environment, D2D mobility integrators’ 

capability to manage value co-creation in the different phases of the ecosystem, and the 

sub-capability of D2D mobility integrators to attract actors to their ecosystem in the 

first phase. 

By reviewing scientific literature and deriving avenues of future research, our study 

contributes to IS and S-D logic literature in several ways. First, it provides a holistic 

view on research on the operand and operant resources of D2D mobility integrators. 

Our study integrates previously unrelated studies focusing on a single resource. This 

overview of the current state of research and, to a degree, practice, enables us to identify 

research gaps and practical challenges, which serve as the basis for developing avenues 

of future research. Practitioners can benefit from our work by understanding the 

resources necessary to put value co-creation into practice. 

Our study is subject to some limitations. First, despite our backward and forward 

searches, our selection of outlets and keywords may have excluded some relevant 

scholarship. Second, the level of granularity and aggregation we choose in terms of 

analyzing resources may have excluded some insights into additional resources. 

Appendix 

Table 1. Keywords. 

Allryder GoEuro Mobility Map Multimodal mobility 

Citymapper  Integrated mobility Mobility marketplace  Multimodal travel 

Connected mobility Intermodal mobility  Mobility markets Networked mobility 

D2D mobility  Intermodal Mobility 

Assistance for 

Megacities (IMA) 

Mobility network Qixxit 

Door 2 Door mobility Intermodal travel  Mobility on demand  Rome2rio 

Door2door  MeMobility  Mobility platform  RouteRANK 

Door-to-door mobility Mobility as a service Modular mobility Smart mobility 

FromAtoB Mobility Broker 

Project 

Moovel Transit App 

Future mobility Mobility ecosystem Moovit Waymate 
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Abstract
Cities around the world face major challenges caused by the extensive use of private cars. To counteract these problems, a new
paradigm is necessary which promotes alternative mobility services. ‘Smart mobility’ refers to a new mobility behaviour that
makes use of innovative technical solutions, such as the IT-supported combination of different alternative mobility services
during a trip from an origin to a destination. Unfortunately, relatively few customers use apps that provide recommendations for
smart mobility and there is limited knowledge about the desires, priorities and needs of potential customers. To fill this gap, we
use conjoint analysis to explore differences in smart mobility app preferences across groups of people with varying mobility
behaviour. Our study also considers the effect of age and place of residence on preference structures. Our results show, for
example, that only car drivers do not consider the price of the smart mobility app to be particularly important for their selection
decision.
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Introduction

Big cities and towns around the world are challenged to
change the mobility behaviour of their citizens and of
commuters from rural areas away from predominantly pri-
vate car use and toward using alternative mobility services
such as public transport or bike- and car-sharing. Such a
new mobility behaviour paradigm would help cities ad-

dress important challenges, including traffic congestion
and insufficient parking, as well as air and noise pollution
(Benevolo et al. 2016; Schreieck et al. 2018b; Willing
et al. 2017a, 2017b). Given that the percentage of the
worldwide population living in urban areas is expected
to increase from 50% in 2015 to 66% by 2050 (United
Nations Department of Economic and Social Affairs
2015), these challenges are pressing.
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One opportunity to support behavioural changes is enabled
through ongoing technical progress and the proliferation of
information technology (IT). In the recent past, particularly
the smartphone has fundamentally changed the provision of
services, including mobility services. The use of smartphone
apps makes alternative mobility services such as car-sharing
(Firnkorn and Müller 2011; Hildebrandt et al. 2015), bike-
sharing (Shaheen et al. 2010), or ride-sharing (Rayle et al.
2014; Teubner and Flath 2015) easier and more comfortable
to use. As a result, the importance of private car ownership
and the emotional attachment to the car in particular among
18–24-year-olds is declining (Bratzel 2018; Circella et al.
2017; Kuhnimhof et al. 2012; Umweltbundesamt 2019).
However, alternative mobility services continue to have some
weaknesses which limit their contribution to the realisation of
a newmobility behaviour paradigm. For example, the fact that
public transport is a station-based service that does not provide
transport from an origin to a final destination, and the fact that
trains, buses and trams are often overcrowded, especially dur-
ing rush hours, can be seen as weaknesses.

Smart mobility apps are a special category of smartphone
apps that can help to mitigate the weaknesses of alternative
mobility services and thus to increase their attractiveness.
According to Willing et al. (2017a, p. 271) “long-distance
travel booking was the forerunner […], with many established
web-based offerings, such as online travel agencies (e.g.
Expedia) and flight comparison websites (e.g. Kayak), mostly
due to homogeneous supply. Short-distance urban travel
[‘mobility’ would be a more precise term], however, has re-
cently become more diverse”. Smart mobility app users are
provided with individualized, context-aware, and dynamic
recommendations for bundling mobility services for a trip
from origin to final destination (Schulz et al. 2018). In doing
so, individual customer needs and priorities, such as informa-
tion about the fastest, cheapest, or most environmentally
friendly bundle of mobility services are taken into account
(Albrecht and Ehmke 2016; Schulz et al. 2019). To be effec-
tive, smart mobility apps must account for unforeseen events
like short-term cancellations or delays automatically and in
real-time, adapting recommended bundles dynamically.
Such features would save customers time and energy by elim-
inating the need to search and compare myriad mobility ser-
vice offerings, combine options and adapt their trip in re-
sponse to unexpected changes. Ideally, customers should be
able to book and pay for bundles or at least individual tickets
using their smartphone (Willing et al. 2017a, 2017b).

Unfortunately, in reality, smart mobility apps do not pro-
vide this level of functionality. A number of studies (e.g.,
Albrecht and Ehmke 2016; Schulz et al. 2018; Schulz and
Überle 2018; Willing et al. 2017a, 2017b) show that only
few mobility providers cooperate with the providers of smart
mobility apps. This has many negative effects. For example, if
providers of smart mobility apps cannot access mobility

provider data, their apps can only recommend a small share
of all possible bundles of mobility services. In addition, the
lack of provision of real-time position data limits dynamic
adaptation. Furthermore, mobility providers often do not al-
low providers of smart mobility apps to charge customers for
tickets on a ‘one-click’ basis.

To date, it is unclear how the shortcomings of smart mo-
bility apps affect their value to customers. Previous research
often takes a provider perspective by focusing on individual
services, while neglecting the actual customer need for bun-
dled services. This applies to different fields of service, such
as education, finance, health, and in particular mobility (Alt
et al. 2019;Willing et al. 2017a, 2017b).Willing et al. (2017b,
p. 178) point out a potential way to close this research gap,
stating that “researchers can help to identify and define what
constitutes a good intermodal [i.e., combination of single-trip
multiple mobility services] value proposition regarding plat-
form [i.e., a smart mobility app] design”. To date, only few
studies have analysed the preference structure of potential
customers, and thus how a smart mobility app should support
the bundling of mobility services. Stopka (2014), for example,
analyses data collected in focus group interviews with eight
participants, which is not large enough to ensure representa-
tiveness. Grotenhuis et al. (2007) determine the preferences of
Dutch people via a survey with multiple-choice questions. But
this method is not recommended in analysing preferences
(Backhaus et al. 2015). Understanding customer preference
structures can help make smart mobility apps more attractive
for potential customers and, hence, contribute to the reduction
of private car use.

From a theoretical point of view, the shift from buying and
using a private car to using a bundle of mobility services
(supported by a smart mobility app) represents a shift from a
goods-dominant (G-D) towards a service-dominant (S-D) log-
ic. S-D logic literature assumes that (potential) customers
evaluate the value during use, for instance, on the basis of
flexibility and ease-of-use provided by smart mobility apps
(Gilsing et al. 2018; Vargo et al. 2008).

Based on previous research (e.g., Circella et al. 2017;
Kuhnimhof et al. 2012; Umweltbundesamt 2019), age likely
significantly influences potential customer preference struc-
tures. Insights into age-related differences may help providers
better tailor smart mobility apps, especially for the younger
generation, which is more open to app-based mobility services
(Bratzel 2018; Rayle et al. 2014). Similarly, for example, due
to lower availability of alternative mobility services and often
longer commuting distances, people living in rural areas likely
have different preferences than people living in urban areas
(Kloas et al. 2001; Umweltbundesamt 2019). A better knowl-
edge of the preference structures and differences among po-
tential customers can help providers develop successful busi-
ness models and monetarization strategies for smart mobility
apps. Research in this area is still in its infancy (Schreieck
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et al. 2018a). To fill the described research gap, we pose the
following research questions:

RQ1: To what extent do preference structures for a
smart mobility app vary across potential customers
grouped by mobility behaviour?
RQ2: What effect do age and place of residence have on
these preference structures?

To answer these research questions, we conducted three con-
secutive studies. In a first step, we analysed the customer
reviews of existing smart mobility apps in order to identify
relevant attributes and attribute levels. Then we conducted a
pre-test with nine potential customers and one expert to iden-
tify a number of key attributes and attribute levels feasible for
conjoint analysis. Finally, we conducted a conjoint analysis
with 523 people living in Germany.

The paper is structured as follows: First we introduce the
service-dominant (S-D) logic perspective as a means to better
understanding how specific customer value is co-created in
the case of smart mobility apps. Then we present different
possible criteria for identifying target groups in the context
of smart mobility apps. Next we present conjoint analysis as
a method to analyse customer value and to gain insight into
customers’ smart mobility app preferences. Subsequently, we
discuss the results, implications and limitations of our work
and provide recommendations for future research. The article
ends with a conclusion.

Conceptual foundations

The service-dominant logic perspective and its con-
cept of value co-creation

The shift in mobility behaviour from the use of the private car
to smart mobility entails a shift from a goods-dominant (G-D)
towards a service-dominant (S-D) logic. The traditional G-D
logic adopts a company and output-centric perspective (Vargo
and Lusch 2004). It is assumed that a company focuses on the
exchange of (physical) resources and primarily manufactured
things. Economic value is created for the company during the
transfer of ownership of goods (value-in-exchange) (Gilsing
et al. 2018). The economic value is therefore determined by
the company and the customer is only the recipient of the
goods (Vargo and Lusch 2004; Vargo et al. 2008).
However, emerging trends in the mobility sector show that
“customers [are] increasingly mov[ing] away from a goods-
dominant perspective (e.g. buying a car)” and considering
instead “the value (e.g., the flexibility and ease-of-use) offered
by [, e.g.,] car sharing applications that provide a similar mode
of transportation” (Gilsing et al. 2018, p. 2).

S-D logic originated in marketing (Vargo and Lusch 2004),
but scholars in a wide variety of research fields (e.g., Hearn
et al. 2007; Jarvis et al. 2014; Storbacka et al. 2016), including
service science (Maglio et al. 2009; Spohrer andMaglio 2010,
etc.) and information systems (IS) (e.g., Brust et al. 2017;
Giesbrecht et al. 2017; Lusch and Nambisan 2015; Schmidt-
Rauch and Schwabe 2014) have taken an S-D logic perspec-
tive, including several studies focusing on the mobility sector
(e.g., Gilsing et al. 2018; Schulz et al. 2020b; Schulz and
Überle 2018; Turetken et al. 2019). One of the key assump-
tions of S-D logic is that service is the basis of exchange
(Vargo et al. 2008). Service-for-service exchange between
different actors leads to the formation of a service ecosystem
that represents “a relatively self-contained, self-adjusting sys-
tem of mostly loosely coupled social and economic (resource-
integrating) actors connected by shared institutional logics and
mutual value creation” (Lusch and Nambisan 2015, p. 161). In
the case of smart mobility, the service ecosystems encompass
a great number of actors, for example, mobility providers and
regional authorities (Schulz et al. 2020a; Schulz and Überle
2018). The service-for-service exchange between their actors
is facilitated by a service platform (Lusch and Nambisan
2015), such as a smartphone app.

In contrast to G-D logic, in S-D logic no differentiation is
made between companies and customers with regard to re-
source integration and exchange of services (Vargo and
Lusch 2004; Vargo and Lusch 2016). In other words, all ac-
tors in the service ecosystem are involved in value co-creation
(Vargo and Lusch 2017). Customers act as co-creators of val-
ue, for instance, by providing smartphone data on whether a
bus is delayed or overcrowded (Schreieck et al. 2018a).
However, value co-creation can be constrained by conflicting
institutions and institutional arrangements (Akaka et al. 2013;
Koskela-Huotari et al. 2016; Schulz et al. 2020a), which re-
flect “humanly devised rules, norms, and beliefs” (Vargo and
Lusch 2017, p. 49).

S-D logic assumes that “value is always uniquely and phe-
nomenologically determined by the beneficiary” (Vargo et al.
2008, p. 148). Hence, the principle of value-in-exchange (G-D
logic) is replaced by the principle of ‘value-in-use’ (Vargo and
Lusch 2004) or ‘value-in-context’ (Chandler and Vargo 2011;
Vargo and Lusch 2017; Vargo et al. 2008). Both principles are
based on the assumption that service providers, based on their
individual resources (e.g., capabilities, competences, knowl-
edge, skills), can only make a value proposition. Afterwards,
the value proposition is accepted or rejected by potential cus-
tomers (Vargo et al. 2008). For instance, in the context of a
smart mobility app, some potential customers may accept the
value proposition from a provider and exchange smartphone
data and money. In other cases, potential customers will reject
the smart mobility app and perhaps choose an alternative.
When evaluating and choosing between the value proposi-
tions of providers, potential customers are not guided by the
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intrinsic characteristics of smart mobility apps, but by how
well these smart mobility apps create value for them in getting
from an origin to a destination (Gilsing et al. 2018).

Identifying target groups for smart mobility

Segmenting the market into different “groups of [potential]
customers with distinctly similar needs, service requirements
and behaviour” (Hinkeldein et al. 2015, p. 180) can provide
valuable insights about how smart mobility apps should be
designed. As Hunecke et al. (2010, p. 4) – and similarly
Semanjski and Gautama (2016) – highlight, a “knowledge
about the motivational basis of target groups can be used to
design interventions to promote sustainable behavior more
efficiently”. There are many segmentation criteria, which
can be assigned to four classes: (1) mobility behaviour, (2)
socio-demographic, (3) spatial, and (4) attitudinal criteria
(Haustein and Hunecke 2013). Table 1 shows exemplary
criteria for each class which has already been used in previous
studies (e.g., Haustein and Hunecke 2013; Hinkeldein et al.
2015; Hunecke et al. 2010; Schwanen and Mokhtarian 2005;
Semanjski and Gautama 2016). None of the classes or criteria
can be regarded as absolutely superior. Attitudinal criteria, for
example, have the disadvantage of lower reliability
concerning measurability (Haustein and Hunecke 2013).

Segmentation can be conducted either a priori or post hoc.
In an a priori approach, participants of a study are classified
into target groups according to one or more predefined criteria
(Haustein and Hunecke 2013). For example, Kawgan-Kagan
(2015) differentiates between female and male early adopters
of car-sharing services, and subsequently compares them on
the basis of further segmentation criteria, such as socio-
demographic and attitudinal criteria. In contrast, in the case
of a post hoc approach, the target groups are created by draw-
ing on the empirical data (Haustein and Hunecke 2013). Both
segmentation approaches can also be combined. For instance,
Siren and Haustein (2013) divide the predefined target group
of baby boomers into three clusters, which significantly differ
in terms of mobility behaviour and living conditions. In the
following, we provide detailed information on three segmen-
tation criteria (1) types of mobility services, (2) age, and (3)
place of residence, which we will use in our study. The latter

two criteria are considered particularly relevant for identifying
the needs and expectations of participants for new IT services
in a mobility context (Tuominen et al. 2007) such as smart
mobility apps.

The mobility behaviour of the population can be character-
ized by the types of mobility services which are used over a
certain period of time (Haustein and Hunecke 2013). Since the
overall goal of this study is to provide smart mobility apps that
in particular contribute to switch from private car use to the
use of alternative mobility services, this is the core segmenta-
tion criterion. Previous literature (for an overview, see Grison
et al. 2017) highlights that the route choice, and thus the linked
choice of mobility services, depends individually on a high
number of factors, including cost, travel time, and transfer
characteristics. In the case of public transport, most of the
routes require transfers “which are negatively perceived be-
cause they involve waiting time, walking, uncertainty, and
loss of control over the trip” (Grison et al. 2017, p. 25).
Similar barriers can be expected in terms of necessary trans-
fers between all possible mobility services. Chowdhury and
Ceder (2013) show that the choice of public transport routes
that include transfers can be promoted if, for example, the
waiting time, reliability of connection, or information is im-
proved. On the other hand, individual mobility behaviour de-
pends on routine and experience with mobility services, such
as public transport (Grison et al. 2016). In turn, it is to be
expected that the target groups created by mobility behaviour
will have different preference structures for a smart mobility
app.

Apart from gender, age is one of the two most frequently
chosen socio-demographic segmentation criteria (Haustein
and Hunecke 2013). In previous studies, the authors have
analysed the mobility behaviour and the preference structures
of different age groups, such as seniors (Alsnih and Hensher
2005), millennials (Circella et al. 2017), and baby boomers
(Siren and Haustein 2013). Especially among the younger age
groups, new lifestyles and more widely varying mobility be-
haviours distinguish them from other age groups. Younger
generations acquire their driving licence at a later date, often
do not own a car, and if they own a car, they drive less (e.g.,
Bratzel 2018; Circella et al. 2017; Kuhnimhof et al. 2012;
Umweltbundesamt 2019). Not surprisingly, young people, in

Table 1 Exemplary segmentation
criteria for the identification of
target groups

Mobility behaviour criteria Socio-demographic criteria Spatial criteria Attitudinal criteria

Share of mobility services Age Accessibility Autonomy

Trip frequency Gender Distance Excitement

Trip purpose Household size Place of residence Intention

Types of mobility services Income Topography Privacy

Occupation Status

Level of education
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particular those who live in urban areas, are early adopters of
shared mobility services (Bratzel 2018; Rayle et al. 2014).
(Urban) millennials also more frequently adopt apps, for ex-
ample, to obtain information about the mobility services to use
for a trip, or for real-time navigation (Circella et al. 2017). In
addition, an age-related segmentation of potential customers
of smart mobility apps appears useful as the foundations for
non-private car-based mobility are laid during earlier stages of
life (Umweltbundesamt 2019). The early stages of life involve
a number of events, such as moving house, starting studies
and getting a first job, which are considered to have a high
potential to influence the mobility behaviour (Chatterjee and
Scheiner 2015).

“Where one lives also affects how travel is conducted”
(Alsnih and Hensher 2005, p. 2). Different spatial criteria
can be used for a corresponding segmentation (Schwanen
andMokhtarian 2005). One criterion is the place of residence,
for instance, differentiating between urban, suburban, and ru-
ral areas (Haustein and Hunecke 2013). Outside of urban
areas, access to public transport is often limited, which rein-
forces the preference for the private car (Alsnih and Hensher
2005). The effect of place of residence on mobility behaviour
has also been confirmed in a number of German studies (e.g.,
B r a t z e l 2 0 1 8 ; S c h e i n e r a n d Ho l z -R a u 2013 ;
Umweltbundesamt 2019). For example, Kloas et al. (2001)
show that the transport volume in towns is 46 km higher per
capita per week than in city centres. As a result, it can be
assumed that preferences for smart mobility apps vary de-
pending on the place of residence.

Research methodology

Choice-based conjoint (CBC) analysis

Conjoint analysis can be used to evaluate how potential cus-
tomers view the value proposition offered by a provider of a
smart mobility app, as well as their decision to accept or reject
this value proposition. The theoretical basis for conjoint anal-
ysis was developed by scholars in the field of psychology
(Luce and Tukey 1964). Today, conjoint analysis is used
and well established in numerous research fields, including
IS (e.g., Bajaj 2000; Berger et al. 2015; Mihale-Wilson et al.
2019; for an overview see Naous and Legner 2017; Roßnagel
et al. 2014). In order to use conjoint analysis, several assump-
tions must bemade (Backhaus et al. 2015; Hair Jr. et al. 2014).
The most important assumption is that conclusions about the
usefulness of individual attributes and their attribute levels can
be drawn based on the evaluation of whole products or ser-
vices (i.e., smart mobility apps). This is known as the
decompositional approach.

For each attribute level, an estimated empirical value indi-
cates the value for potential customers. The totality of these

part-worths constitutes the potential customers’ preference
structure (Berger et al. 2015). The difference between the
attribute level with the highest estimated part-worth and the
attribute level with the lowest estimated part-worth reflects the
importance of each attribute. When the difference is set in
relation to the sum of the differences, the result indicates the
relative importance of the attribute in the overall preference
structure (Backhaus et al. 2015; Hair Jr. et al. 2014). In the
decompositional approach, the total value of a smart mobility
app can be calculated by adding up the estimated part-worths
of its attribute levels (Hair Jr. et al. 2014). This means that the
estimated part-worths of different attributes can be in a com-
pensatory relationship to each other (Berger et al. 2015). For
example, a fee-based smart mobility app (lower part-worth at
the attribute app price) can provide a higher total value to
potential customers compared to a free smart mobility app,
and therefore be more attractive, by providing real-time infor-
mation (as opposed to static information) and/or one-click
booking (as opposed to being forwarded to the website).

In the course of time, the basic form of conjoint analysis
has been further developed and different advanced forms have
been introduced in scientific research (Hair Jr. et al. 2014). In
the beginning, the most common form – so-called preference-
based conjoint analysis or traditional conjoint analysis (TCA)
– was to present potential customers a number of artificially
constructed products or services that they have to rank or rate
according to their preferences (Backhaus et al. 2015).
However, both valuation methods require high mental effort
on the part of participants. As a consequence, the obtained
results often do not correspond to the actual preferences of
potential customers (Berger et al. 2015). In order to better
estimate the preferences and, thus, to more closely mimic
the buying decisions of potential customers, their discrete
choices can be analysed (Backhaus et al. 2015). Important
contributions to the discrete choice analysis have been made
by, among others, Luce (2005) and McFadden (1980).
Louviere and Woodworth (1983) integrated discrete choice
theory and conjoint analysis. Choice-based conjoint (CBC)
analysis is now the most frequently applied form of conjoint
analysis (Sattler and Hartmann 2008).

CBC analysis is a suitable and established methodology for
analysing the preferences of potential customer groups for
smart mobility apps. Previous studies have, for example, exam-
ined the differences in preferences between smartphone owners
and non-owners with regard to newspaper subscription (Berger
et al. 2015). Such insights can also help to develop monetiza-
tion strategies for smart mobility apps (by including both free
and non-free smart mobility apps in the choice tasks).

Implementation

Our research focuses on analysing potential customers’ pref-
erences for smart mobility apps. In order to conduct a well-
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grounded CBC analysis (Study 3), we carried out two prelim-
inary studies. In Study 1, we identified a pool of attributes and
their attribute levels that might be important from a customer
perspective. In Study 2, we reduced the pool of attributes and
attribute levels to a number feasible for CBC analysis and
tested our questionnaire. Fig. 1 provides an overview of the
three studies.

Study 1: Identification of attributes and attribute levels

To get a complete picture of the relevant attributes and attri-
bute levels, we initially analysed the customer reviews pro-
vided for the smart mobility apps ‘Ally’, ‘fromAtoB’,
‘Moovel’, and ‘Qixxit’ in the Android Google Play Store
(https://play.google.com) in the period from 2016 to 2017.
We chose these particular smart mobility apps based on the
overview provided by Albrecht and Ehmke (2016). The ratio-
nale for choosing these smart mobility apps were (1) the focus
on the same geographical area (German-speaking Europe); (2)
‘Moovel’ (Daimler AG) and ‘Qixxit’ (Deutsche Bahn AG) are
operated by large German companies, while ‘Ally’ and
‘fromAtoB’ are offered by start-ups; and (3) they have a vary-
ing focus on mobility within and between cities.

We coded our data using NVivo 10. Our analysis of nega-
tive customer reviews revealed the weaknesses of the smart
mobility apps, such as the lack of integration of regional mo-
bility providers, or the lack of ticket purchasing capability.
This approach ensures that relevant attributes and attribute
levels which are currently not addressed by the smart mobility
apps are taken into account. Such an analysis is necessary as
CBC analysis requires that “the range (low to high) of the
[attribute] levels [is] set somewhat outside existing values
but not at an unbelievable level” (Hair Jr. et al. 2014, p.
363). Based on scientific literature (e.g., Albrecht and
Ehmke 2016; Schulz et al. 2018; Willing et al. 2017a), and
on our practical experience, we added existing attributes and
attribute levels from smart mobility apps. Some of them may
appear standard at first if mobility services that are provided in
large German cities and the related IT are chosen as reference.
However, in towns and rural areas, for example real-time

information and mobile tickets are often not available
(Ministerium für Verkehr Baden-Württemberg 2020; Schulz
et al. 2018).

Study 2: Pre-test of attributes and attribute levels

Using QuestionPro software, we then created an initial version
of the questionnaire, including the choice sets, following the
process steps recommended by Backhaus et al. (2015) for
implementing and conducting a CBC analysis. The part of
the questionnaire that encompasses the choice sets started with
a short explanation of the choice decision. We used ten choice
sets, eight of which were randomly designed by the software
and differed from participant to participant (QuestionPro
2019). The other two choice sets were two identical fixed
choice sets, or so-called ‘holdouts’, which were identical for
each participant and necessary to measure reliability and va-
lidity (Backhaus et al. 2015; Hair Jr. et al. 2014). During one
choice task, three different smart mobility apps were presented
to the participants and a ‘none of the above’ option was in-
cluded to reflect reality more closely (Backhaus et al. 2015).
This fourth option permitted participants to choose a private
car or any other available option or app, for instance, from a
bike- or car-sharing company. A randomly designed choice
set is shown in Fig. 2.

We conducted a pre-test to determine how relevant the
attributes and their attribute levels are in choosing a smart
mobility app, and to check if these and the supplementary
questions are clearly described. Since CBC analysis should
be limited to six attributes (Hair Jr. et al. 2014), our goal
was to identify the six most important ones. For this purpose,
we randomly selected six attributes and implemented them in
QuestionPro. At the end of each pre-test, the participant was
given a list of further attributes and attribute levels currently
not implemented and invited to select the six most important
attributes in total. Table 2 lists the attributes and attribute
levels considered less important and thus not included in the
final CBC analysis, as well as the corresponding original
references.

Fig. 1 Overview of the studies
conducted

T. Schulz et al.
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Regardless of the participants’ selection, the app price was
included as an attribute, as it plays a unique role in the CBC
analysis (Hair Jr. et al. 2014). Previous studies focusing on the
analysis of the willingness to pay for a (smart) mobility app,
respectively, on the services provided (e.g., real-time informa-
tion, alternative planning options), provide divergent results
(for an overview see Pronello et al. 2017). The results of
Pronello et al. (2017) show that the majority of the study
participants are not willing to pay for a smart mobility app
for the city of Lyon, France. One reason for this is the avail-
ability of free information on the market. The participants who
were willing to pay a fee are mainly highly-educated car users
travelling for work. In contrast to this, Molin and
Timmermans (2006) and Zografos et al. (2012) demonstrate
an increasing willingness to pay if additional services, for

example, real-time information are made available. In addi-
tion, Pronello and Camusso (2015) show that German partic-
ipants prefer a one-off payment for a public transport app
providing real-time information, while Italian participants pre-
fer a monthly fee.

The attribute levels of the attribute ‘app price’ were deter-
mined based on the prices for mobility apps in the Android
Google Play Store.Many of the mobility apps in focus are free
of charge since they are offered by mobility providers, such as
public transport companies, to make their transport service
more attractive. In contrast, several smart mobility apps, such
as ‘Ally’ and ‘fromAtoB’, are offered by companies which do
not themselves provide a transport service. For this reason,
they must generate revenue via the smart mobility app (e.g.,
offering a fee-based app, selling advertising, charging a

Table 2 Attributes and attribute levels not implemented in the final CBC analysis

App provider Medium Focus of the app Optimisation Use of data Guarantee
of
punctuality

Price advantage
compared to
single tickets

Public Smart
mobility
app

Single city Cheapest route Improvement
of mobility
services

No No

Private: Mobility
sector

Smart
mobility
app + Sm-
art card

Larger geographic area Fastest route Personalized
advertising

Yes Yes

Private: Other
sector

– – Shortest route – – –

Schulz et al.
(2018);
Willing et al.
(2017b)

Li et al.
(2005)

Albrecht and Ehmke (2016); Schulz
et al. (2019); Willing et al. (2017a,
2017b); App reviews

Schulz et al. (2019);
Willing et al. (2017a,
2017b); App reviews

Willing et al.
(2017a)

Gil et al.
(2011)

Schulz et al.
(2018)

Fig. 2 A randomly designed
choice set of the final CBC
analysis
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commission frommobility providers). Participants were invit-
ed to recommend improvements to the questionnaire descrip-
tion and justified improvements were made. The pre-test was
conducted with nine potential customers and one expert from
the mobility field.

Study 3: CBC analysis

All attributes and attribute levels of the final CBC analysis as
well as their origin are shown in Table 3. The first attribute
level of each attribute serves as the basis category and its part-
worth is set to 0. The part-worths for the other attribute levels
are estimated and indicate the difference to the basis category
(Backhaus et al. 2015). For example, how potential customers
value the consideration of a large share of companies (˃ 66%)
and their mobility services, and thus the related possibility to
adapt the bundles, for instance in case of cancellations or
delays, compared to the situation where only a low share of
companies (˂ 33%) is taken into account. The potential cus-
tomers also completed the other parts of the questionnaire
used to collect information about the person (e.g., gender,
age, salary) and their mobility (commuting distance, use of
public transport, etc.).

Data collection started in July and lasted until
December 2018. The data collection focused only on
Germany. Like most cities in industrialized countries,
German cities suffer from problems caused by the pre-
dominant use of private cars. There is both the need and
the will to address the problems. For example, due to
exceeding legal limits for nitrogen oxides, courts have
imposed driving bans for diesel cars in certain zones in
several cities (ADAC 2019). This makes Germany a well-
suited study target. The results of mobility studies in
Germany (e.g., Bratzel 2018; Kuhnimhof et al. 2012;
Umweltbundesamt 2019) indicate that especially for the
younger generation (in particular for 18–24-year-olds),
the importance of private car ownership and the emotional
attachment to the car is declining, which leads to an

increase in demand for mobility services. The trend to-
wards the use of mobility services, in particular multiple
mobility services in combination, is further supported by
the pre-existing infrastructure, high public pressure, and
legal conditions in Germany (Marx et al. 2015; Willing
et al. 2017b).

To attract participants for our study, we relied heavily on
Facebook. The studies by Baltar and Brunet (2012) and
Kosinski et al. (2015) show that using Facebook for data col-
lection provides the advantage of a high response rate and
high data quality compared to traditional sampling strategies.
We posted a short description of our study and the link to the
questionnaire in applicable groups, such as those dealing with
the current traffic situation in a specific region, or concepts for
future mobility. Such random selection of groups helps us to
mitigate a potential representation bias (Baltar and Brunet
2012). The approach also enabled us to attract participants
from all over Germany with a range of mobility behaviours.
In order to increase the willingness to participate, Amazon gift
coupons (two each valued at 20 Euro, 50 Euro, and 75 Euro)
were raffled among all participants. We collected 523 fully
completed questionnaires. The comparison of the two identi-
cal holdout choice tasks showed that 155 participants chose
two different smart mobility apps. In order to ensure consis-
tency, these questionnaires were removed from the sample
(Orme 2015), leaving 368 questionnaires for the estimation
of the part-worths.

Data analysis

We analysed our data using SPSS. In a first step, we split our
sample into three groups – mix, public transport, and private
car –with regard to the mobility behaviour of the participants.
This split of the sample offers two main advantages. First,
practitioners can focus on the preference structure of partici-
pants who predominantly use the private car in order to ad-
dress the associated mobility challenges. Second, through
group comparisons, we can forecast how the preference

Table 3 Attributes and attribute levels in the final CBC analysis (└ Basis attribute levels)

Type of company Share of companies Time-table information Booking Price model App price

Public transport└ ˂ 33%└ Static information└ Information└ Fixed price└ Free└
Public transport + Bike-sharing +

Car-sharing
33–66% Mixed information (static

and real-time informa-
tion)

Forwarding to the
website

Dynamic price 3 Euro

All
(Public transport + Bike-sharing +

Car-sharing + Ride-sharing + Taxi)

˃ 66% Real-time information One-click booking Monthly
flat-rate

5 Euro

Albrecht and Ehmke (2016); Schulz
et al. (2019);Willing et al. (2017a,
2017b); App reviews

Schulz et al. (2019);
Willing et al. (2017a,
2017b); App reviews

Schulz et al. (2018);
Willing et al. (2017a,
2017b); App reviews

Schulz et al. (2018);
Willing et al. (2017a,
2017b); App reviews

Jittrapirom
et al. (2017);
Li et al.
(2005)

Android
Google
Play
Store

T. Schulz et al.



structure of these participants might change if they switch to
and become more familiar with alternative mobility services.

1) ‘Mix’ (n = 143): Participants who already use at least two
of the following mobility services per month: public
transport, car-sharing, bike-sharing, carpooling, or taxi.
Some of them also use a private car during this period.
Based on their experience with the use of different mobil-
ity services, these participants are best suited to assess the
attributes and attribute levels of a smart mobility app. Due
to their current mobility behaviour, they also seem to be
the most likely buyers of smart mobility apps.

2) ‘Public transport’ (n = 142): Participants who regularly
use public transport (bus, subway, tram, and train), and
are familiar with its weaknesses, such as a long walking
time and a lack of flexibility (Grison et al. 2017), which
often result from the station-based nature of the mobility
service and fixed timetables. Some participants also used
a private car to better satisfy their mobility needs.

3) ‘Private car’ (n = 79): Participants who use a private car
and, in part, also one mobility service other than public
transport, such as occasionally calling a taxi. The smart
mobility app might help remove barriers, for example for
public transport use, which are faced by these partici-
pants. For instance, a monthly flat-rate can replace the
complexity that is induced by the price models of the
different mobility providers.

Participants (n = 4) who could not be assigned to any of the
three groups were removed from the final analysis.

In a second step, we further subdivided the three groups
according to the age and the place of residence of the
participants. Bratzel (2018) finds that for ‘under-25-year-
olds’, especially if they live in a city, private car ownership
is less important, and that they are more open to app-based
mobility services than people who are ‘at least 25 years old’.
This group belongs to the digital native generation, who “are
assumed to be inherently technology-savvy” and therefore
easily accept new IT (Wang et al. 2013, p. 409). For these
reasons, people under 25 years old are an attractive target
group for a smart mobility app. However, focusing solely on
this group would cause some limitations. For example, about
60% of the German population is 25 years old or older
(Statistische Ämter des Bundes und der Länder 2018). In or-
der to alleviate the problems caused by the predominant use of
private cars, it is therefore important to attract over-25-year-
olds to smart mobility apps as well. Since they are compara-
tively less open for a change of mobility behaviour and to
using smart mobility apps, it is important to know their pref-
erence structures. Furthermore, much remains unknown about
how the preferences of under-25-year-olds change over time.
Perhaps their preference structures will, over time, change to
those of today’s over-25-year-olds.

We also distinguished between people living in a ‘big city’
(a city with at least 100,000 inhabitants), a ‘town’ (a townwith
at least 2000 inhabitants), and a ‘rural area’, based on the
classifications provided by the Statistisches Bundesamt
(2018, 2011). The rationale for this split is that the range of
mobility services and mobility providers for each mobility
service available ranges depending largely on the population
of the place of residence. If the number of participants in a
group was at least 30, we assume a normally distributed sam-
ple in accordance with the central limit theorem (Ofungwu
2014).

Because SPSS does not provide a direct procedure for
conducting CBC analysis, we applied Cox regression analy-
sis, which is generally used for survival analysis. A stratified
Cox regression maximizes the likelihood function, so-called
maximum-likelihood method. This method can also be ap-
plied to estimate the part-worths in case of CBC analysis
(Backhaus et al. 2015). The likelihood function as well as
the underlying value and choice model are described in detail
in the Supplementary Material. Using a likelihood-ratio test,
we assessed the quality of each regression model (Backhaus
et al. 2015). We also tested the predictive validity of the esti-
mated part-worths by determining the corresponding hit rate.
The hit rate reflects how well participants’ choices can be
correctly predicted using the estimated part-worths
(Backhaus et al. 2015; Berger et al. 2015). To predict the
choice decisions based on the estimated part-worths, we used
the logit choice model, which is usually applied in CBC anal-
ysis (Backhaus et al. 2015). In order to analyse whether the
estimated part-worths differed significantly between two
groups of participants, we performed a t-test for independent
samples (Ofungwu 2014).

Results

Sample description

The demographics of the participants are shown in Table 4. Of
the participants, 60.71% were female and 39.29% were male.
The participants were between 18 and 66 years old, with an
average age of 25.51 years. About two-thirds of the partici-
pants (66.76%) had a monthly net income under 1300 Euro. In
comparison, the average monthly net income in 2018 in
Germany was 1948 Euro (Statistisches Bundesamt 2019).
One reason why the average net income of our participants
was below the average net income in Germany is because
students were overrepresented. Another reason is that women,
who are also overrepresented in our sample, earn on average
less than men (Statistisches Bundesamt 2016). Approximately
one third of the participants commutes less than 6 km, one
third between 6 and 20 km, and one third at least 21 km. The
average commute distance in Germany in 2016 was 16.91 km
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(Tautz 2017). Our sample included an approximately equal
number of people who do not commute to work and people
who commute long distances to work, potentially between a
rural area and a city.

The preference structure of participants with different
existing mobility behaviour

To assess the preference structure of all three participant
groups with different existing mobility behaviour, we apply
Cox regression analysis. The likelihood-ratio test performed
with SPSS resulted for all three regression models in a p value
of 0.000%. In other words, each of the regression models is
highly statistically significant. In addition, we tested the pre-
dictive validity of the estimated part-worths by determining
the respective hit rate. They were for the different participant
groups as follows: Group 1 (mix): 47.03%; group 2 (public
transport): 48.77%; and group 3 (private car): 45.73%. These
hit rates indicate a good degree of predictive validity com-
pared with a hit rate of 25% in the case of random choice.
The results are also comparable with those of other studies
conducting CBC analysis (e.g., Kanuri et al. 2014; Wlömert
and Eggers 2016).

To determine how important the individual attributes of a
smart mobility app are to participants, we calculated the rela-
tive importance of the attributes. As depicted in Table 5, our
results show that, for the participants in group 1, the ‘app
price’ (32.99%) is the most important attribute followed by
‘time-table information’ (18.31%). The other attributes are in
descending order: ‘Share of companies’ (16.75%), ‘booking’
(16.12%), ‘type of company’ (10.14%), and ‘price model’
(5.69%). Since we can assume that this participant group
can best assess the actual requirements for a smart mobility
app based on their previous experience with a number of dif-
ferent mobility services (e.g., public transport, car-sharing, or
taxi), it serves as the reference group. A comparison with
group 2 reveals, in particular, the lower relative importance
of the attributes ‘price model’ (1.84%) and ‘type of company’
(1.68%). In contrast, the ‘app price’ (36.89%) is of even great-
er significance. When comparing the results for group 1 and 3,
it is particularly noticeable that the latter attaches a much
greater relative importance to the attribute ‘time-table infor-
mation’ (27.51%), whereas they consider the attribute ‘app
price’ (19.96%) less important.

The estimated part-worths indicate which attribute level of
each attribute the participants prefer. In interpreting the re-
sults, it is important to understand that the absolute value of
the estimated part-worths has no meaning. Of interest are only
the differences between the different estimated part-worths of
an attribute (Backhaus et al. 2015). Table 6 shows that, in
particular, the estimated part-worths of the attribute levels of
the attributes ‘type of company’ and ‘price model’ are not
significant in the majority of cases. Themean differences were
computed based on group 1 as reference. On the basis of the
mean differences and the standard deviations (SD), we carried
out two t-tests, which showed that the estimated part-worths
differ significantly, with the exception of the attribute level
‘one-click booking’. For instance, we observed that the par-
ticipants belonging to group 3 assigned significantly lower
negative values to the ‘3 Euro’ and ‘5 Euro’ attribute level
of the attribute ‘app price’. Hence, a price increase only leads
to a comparatively small decline in value.

The effect of age on the preference structure

To analyse the effect of age on the preference structure of the
participants, we further divided the three participant groups
into two age groups (under-25-years-old and at least 25 years
old) following the lead of previous studies (e.g., Bratzel 2018;
Wang et al. 2013) identifying under-25-year-olds as more
likely customers of smart mobility apps. Using the
likelihood-ratio test, each of the regression models can be
considered highly significant with a p value of 0.000%. The
hit rate for the assessment of predictive validity varies be-
tween 46.67% for group 4 (private car and ˂ 25 years old)
and 53.13% for group 3 (public transport and ˂ 25 years old).

Table 4 Demographic profile of participants

Demographic characteristic Number Frequency (%)

Gender:

Male 143 39.29

Female 221 60.71

Age:

18 to 24 215 59.07

25 to 29 88 24.18

30 to 39 36 9.89

40 to 49 17 4.67

50 to 59 6 1.65

60 to 69 2 0.55

Net income per month (in Euro):

0 to 1300 243 66.76

1301 to 1500 16 4.40

1501 to 2000 47 12.91

2001 to 2600 33 9.07

2601 to 3600 11 3.02

3601 or more 14 3.85

Commute distance (in km):

0 to 5 138 37.91

6 to 10 63 17.31

11 to 15 38 10.44

16 to 20 23 6.32

21 or more 102 28.02

T. Schulz et al.



The other hit rates are 48.15% for group 1 (mix and ≥ 25 years
old) as well as 49.44% for group 2 (mix and ˂ 25 years old).
The results for the remaining two groups are provided in the
Supplementary Material.

A comparison of the participant groups 2 and 3 shows that
their relative importance for the attributes is very similar (see
Table 7). Only the attribute ‘type of company’, which is more
than twice as important for participants from group 2, varies
considerably (10.22% to 4.32%). In contrast, the results for
the relative importance of the attributes for group 4 are very
different. In particular, the attribute ‘app price’ with a relative
importance of only 17.70% no longer occupies a prominent
position among the attributes. On the other hand, especially
the relative importance of the attributes ‘time-table informa-
tion’ (27.09%) and ‘price model’ (10.25%) increases com-
pared with the reference group 2. In order to determine the
effect of age, we calculate the relative importance of attributes
for group 1. The results show that older participants attach less
importance to the attribute ‘app price’ (19.76%), but a higher

relative importance to the attributes ‘booking’ (19.78%) and
‘price model’ (11.24%).

The results for the estimated part-worths, their standard
deviation (SD), and each calculated mean difference of
the estimated part-worths for performing t-tests are
depicted in Table 8. The mean differences were calculated
with group 2 as reference group. The results show that
group 2 has a significantly lower estimated part-worth
for the attribute level ‘mixed information’ (0.225) com-
pared to groups 3 and 4 (public transport: 0.524, and
private car: 0.441). The situation is identical for ‘real-time
information’, with an estimated part-worth of 0.463 com-
pared to 0.621 and 0.666. The effect of age on the pref-
erence structure of participants is further revealed by com-
paring groups 1 and 2. For example, group 1 with the
older participants has a significantly higher estimated
part-worth than group 2 in the case of ‘real-time informa-
tion’ (0.624 compared to 0.463) and ‘one-click booking’
(0.588 compared to 0.375).

Table 6 Part-worths for attribute levels (*p ˂ 0.10; **p ˂ 0.05; ***p ˂ 0.01)

Attribute level Group 1: Mix (n=143) Group 2: Public transport (n = 142) Group 3: Private car (n = 79)

Part-worths SD Part-worths SD Mean difference Part-worths SD Mean difference

Public transport + Bike-sharing +Car-sharing 0.114 0.084 0.006 0.078 −0.108 −0.089 0.107 −0.203
All 0.288*** 0.080 −0.035 0.079 −0.323 0.054 0.106 −0.234
33–66% 0.349*** 0.084 0.295*** 0.083 −0.054*** 0.250** 0.115 −0.099***
˃ 66% 0.475*** 0.082 0.429*** 0.081 −0.046*** 0.440*** 0.110 −0.035**
Mixed information 0.291*** 0.086 0.465*** 0.084 0.174*** 0.418*** 0.117 0.126***

Real-time information 0.520*** 0.082 0.561*** 0.083 0.041*** 0.637*** 0.110 0.118***

Forwarding to the website 0.183** 0.085 0.222*** 0.084 0.039*** 0.185 0.116 0.002

One-click booking 0.458*** 0.079 0.461*** 0.079 0.003 0.472*** 0.107 0.015

Dynamic price −0.074 0.078 −0.045 0.079 0.030 −0.162 0.106 −0.087
Monthly flat-rate −0.161** 0.080 −0.023 0.078 0.139 −0.056 0.105 0.105

3 Euro −0.530*** 0.075 −0.580*** 0.075 −0.051*** −0.336*** 0.102 0.194***

5 Euro −0.937*** 0.085 −0.899*** 0.084 0.038*** −0.462*** 0.107 0.474***

None −0.066 0.144 −0.319** 0.147 −0.253 −0.135 0.198 −0.069

Table 5 Relative importance of
attributes (in %) Attribute Group 1: Mix

(n = 143)
Group 2: Public
transport (n = 142)

Group 3: Private
car (n = 79)

Type of company 10.14 1.68 6.18

Share of companies 16.75 17.62 19.00

Time-table information 18.31 23.04 27.51

Booking 16.12 18.92 20.38

Price model 5.69 1.84 6.98

App price 32.99 36.89 19.96
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The effect of place of residence on the preference
structure

To determine the effect of place of residence on the preference
structure, we focus on the comparison of participants who use
multiple mobility services and live either in a big city (group
1) or town (group 2). The reason for this selection is that the
range of mobility services available (e.g., car-sharing, sub-
way) in Germany tends to vary depending on the size of the
city/town, and thus probably also influences the preference
structure. In addition, we examine the participants who pre-
dominantly use a private car and live in a rural area (group 3)
because these participants contribute to mobility problems,
such as traffic congestion and lack of parking spaces if their
place of work is in a city or town. The likelihood-ratio test
resulted each in a p value of 0.000%. The hit rates are: 48.63%
for group 1, 46.76% for group 2, and 49.58% for group 3. The
results for all other groups are made available in the
Supplementary Material.

For each of the three groups, the attributes’ relative impor-
tance is shown in Table 9. In comparing groups 1 and 2,
especially large differences in relative importance for the at-
tributes ‘type of company’, ‘booking’, and ‘app price’ were
observed. The results for group 3 are comparable with the
results for the analysis without considering the effect of the
place of residence on the preference structure (see Table 5).

Table 10 provides an overview of the estimated part-worths
for the three groups. The results show that, with the exception
of two cases, the estimated part-worths for the attribute levels
for the attributes ‘type of company’ and ‘price model’ are not
significant. The mean differences were calculated based on
group 1 as reference. The t-test carried out demonstrates that
there are also no significant differences between groups 1 and
2 with regard to ‘mixed information’ and ‘real-time informa-
tion’. However, the estimated part-worths for group 3 are sig-
nificantly higher (0.488 and 0.693) than those of group 1. In
addition, there are significant differences between groups 2
and 3 vis-à-vis group 1 with regard to the attribute level
‘one-click booking’. While the participants of group 3 have
significantly lower negative estimated part-worths for both

attribute levels (‘3 Euro’ and ‘5 Euro’) of the attribute ‘app
price’ than the participants belonging to group 1, this is only
the case for ‘5 Euro’ for the participants of group 2.

Discussion

Theoretical implications

We contribute to the IS and S-D logic literature (e.g., Brust
et al. 2017; Schulz et al. 2020b) by analysing the preference
structures of potential customers for smart mobility apps using
CBC analysis. The intended behaviour change away from
using a private car (G-D logic) towards using alternative mo-
bility services requires the adoption of the S-D logic perspec-
tive with its concept of value co-creation (Gilsing et al. 2018;
Vargo and Lusch 2004). S-D logic literature highlights the
central role of the customer as co-creator of value (Vargo
and Lusch 2017), and that the value is uniquely determined
by each individual beneficiary (Vargo et al. 2008).
Companies, such as providers of smart mobility apps, can
only make value propositions that are accepted or rejected
by potential customers (Vargo et al. 2008). However, to date,
there are only a few studies (Grotenhuis et al. 2007; Stopka
2014) with methodological shortcomings that examine the
preference structures of potential customers for smart mobility
apps. The results of our preliminary studies and the CBC
analysis provide detailed insights into the attributes, the attri-
bute levels, the relative importance of attributes, and the esti-
mated part-worth for each attribute level on which the choice
of three participant groups with different existing mobility
behaviour is based. For instance, we observed that the partic-
ipants who predominantly use a private car attach much less
relative importance to the attribute ‘app price’ than the other
participant groups. In addition, they assigned significantly
lower negative part-worths to the ‘3 Euro’ and ‘5 Euro’ attri-
bute level compared to participants who use two or more
different mobility services per month. These examples illus-
trate how our approach helps illuminate factors that motivate

Table 7 Relative importance of attributes (in %)

Attribute Group 1: Mix ≥ 25
years old (n = 54)

Group 2: Mix ˂ 25
years old (n = 89)

Group 3: Public transport
˂ 25 years old (n = 96)

Group 4: Private car ˂
25 years old (n = 30)

Type of company 10.54 10.22 4.32 14.05

Share of companies 17.71 15.75 17.42 14.39

Time-table information 20.98 16.57 22.54 27.09

Booking 19.78 13.41 15.26 16.52

Price model 11.24 2.36 3.31 10.25

App price 19.76 41.70 37.15 17.70

T. Schulz et al.
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different potential customers to enter into a value co-creation
relationship.

Our research shows the effect of age and place of residence
on the preference structures of potential smart mobility app
customers. According to S-D logic (Akaka et al. 2013;
Koskela-Huotari et al. 2016; Schulz et al. 2020a; Vargo and
Lusch 2017; Vargo et al. 2015), value co-creation can be
constrained by conflicting institutions and institutional ar-
rangements (rules, norms, and beliefs). Literature on digital
natives (e.g., Wang et al. 2013) suggests that especially older
generations have problems accepting new IT, such as a smart
mobility app, which indicate conflicting institutions and insti-
tutional arrangements that affect their (mobility) behaviour. In
contrast, the 18–24-year-olds are much more open-minded
towards app-based mobility services (Bratzel 2018; Rayle
et al. 2014). In addition, this age group considers private car
ownership less important than other age groups, and they are
less emotionally attached to cars (Circella et al. 2017;
Kuhnimhof et al. 2012; Umweltbundesamt 2019). The results
of our CBC analysis show that age differences also influence

preference structures for smart mobility apps. For example, for
participants under 25 years old who use at least two mobility
services per month, the ‘app price’ has a very high relative
importance (41.70%) in comparison with participants who are
at least 25 years old (19.76%). Interestingly, this result is not
reflected in the relative importance for the attribute ‘price
model’ (2.36% compared to 11.24%). When looking at the
further results for those two groups, it is particularly notice-
able that the younger participants have significant lower esti-
mated part-worths for the attribute levels ‘real-time informa-
tion’ and ‘one-click booking’. One possible explanation is that
digital natives tend to find it easy to use various apps simul-
taneously to find an alternative mobility service in case of a
delay or in order to purchase tickets from individual mobility
providers.

Earlier studies (e.g., Bratzel 2018; Umweltbundesamt
2019) suggest that the place of residence has an effect on the
preference structures of potential customers. The results of our
CBC analysis reveal, in particular, that participants using at
least two mobility services and who live in a town attribute the

Table 10 Part-worths for attribute levels (*p ˂ 0.10; **p ˂ 0.05; ***p ˂ 0.01)

Attribute level Group 1:Mix Big city
(n = 64)

Group 2: Mix Town (n = 54) Group 3: Private car Rural area
(n = 30)

Part-worths SD Part-worths SD Mean difference Part-worths SD Mean difference

Public transport + Bike-sharing +Car-sharing 0.052 0.124 0.169 0.139 0.117 0.026 0.175 −0.027
All 0.131 0.117 0.462*** 0.130 0.331 0.179 0.175 0.048

33–66% 0.272** 0.125 0.404*** 0.137 0.132*** 0.378** 0.189 0.106***

˃ 66% 0.421*** 0.122 0.477*** 0.135 0.056** 0.388** 0.178 −0.033
Mixed information 0.278** 0.128 0.267* 0.141 −0.011 0.488** 0.190 0.210***

Real-time information 0.517*** 0.122 0.554*** 0.133 0.037 0.693*** 0.180 0.176***

Forwarding to the website 0.217* 0.132 0.175 0.136 −0.042 0.437** 0.203 0.220***

One-click booking 0.600*** 0.120 0.348*** 0.129 −0.251*** 0.687*** 0.190 0.087**

Dynamic price −0.151 0.119 −0.135 0.128 0.016 −0.222 0.176 −0.071
Monthly flat-rate −0.207* 0.118 −0.115 0.128 0.092 −0.034 0.165 0.173

3 Euro −0.568*** 0.111 −0.553*** 0.125 0.014 −0.389** 0.167 0.179***

5 Euro −1.109*** 0.135 −0.826*** 0.132 0.284*** −0.621*** 0.175 0.489***

None −0.227 0.219 −0.091 0.235 0.136 0.078 0.344 0.304

Table 9 Relative importance of
attributes (in %) Attribute Group 1: Mix

Big city (n = 64)
Group 2: Mix
Town (n = 54)

Group 3: Private car
Rural area (n = 30)

Type of company 4.40 16.50 6.42

Share of companies 14.10 17.03 13.91

Time-table information 17.39 19.76 24.83

Booking 20.09 12.43 24.63

Price model 6.94 4.82 7.96

App price 37.17 29.46 22.25
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greatest relative importance to the attribute ‘type of company’
(16.50%). In addition, they are the only group who has a
significant estimated part-worth for the attribute level ‘all’
(0.462). A possible reason for this might be that in big
German cities public transport already includes a larger range
of mobility services, potentially including subway and tram.
Moreover, big cities usually have a close-knit network of
transport stations that provides access to a variety of public
transport services. As a consequence, this group may attribute
less relative importance to alternative mobility services such
as bike-sharing. In contrast, several mobility services (e.g.,
car- and ride-sharing) are often scarce or not present in rural
areas, which could explain the lack of significance for the
group of participants who currently drive a private car.

With regard to ‘mixed information’ and ‘real-time informa-
tion’ of the attribute ‘time-table information’ no significant
differences could be identified between participants who use
at least two mobility services and live in big cities or towns.
However, the group of participants who currently predomi-
nantly use a private car and live in a rural area attributed
significantly higher estimated part-worths to these attribute
levels. This could be explained by the fact that these partici-
pants have to wait a long time due to low timetable density and
lack of alternative mobility services if, for example, they miss
their bus due to a train delay.

In the case of the attribute level ‘one-click booking’, partici-
pants who use multiple mobility services and live in a town
display a significantly lower estimated part-worth (0.348) than
those who live in a big city. One possible reason could be that
there is a higher number of mobility services as well as more
mobility providers for each mobility service in big cities. As a
result, this participant group must use a variety of apps from
different mobility providers, which they would not have to do
using one-click booking. In contrast, the group of participants
who predominantly use a private car and live in a rural area has a
significantly higher estimated part-worth (0.687). One reason for
this could be that these participants can benefit most from this
simplified form of ticket purchase due to their lack of experi-
ence. Another reason could be that these participants often can
only buy paper-based tickets (Schulz et al. 2018) and now
would have the opportunity to purchase digital tickets through
the smart mobility app. Overall, the results of our CBC analysis
indicate that the focus on a specific urban area, as commonly
chosen in the smart city literature (e.g., Brauer et al. 2015;
Yadav et al. 2017), is often too narrow to fully address the
mobility challenges, as commuters from rural areas that predom-
inantly use a private car have divergent needs and preferences.

Practical implications

One practical implication of our study pertains to how providers
of smart mobility apps can better put value co-creation with
potential customers into practice. Previous studies (Albrecht

and Ehmke 2016; Alt et al. 2019; Willing et al. 2017a,
2017b) show that smart mobility is currently more of a vision
than a reality, since the smart mobility apps have a number of
limitations. For example, only a small number of mobility pro-
viders and their mobility services are taken into account. While
there are first insights about why mobility providers do not
cooperate (e.g., Schulz et al. 2018; Schulz et al. 2020b;
Schulz and Überle 2018), the resulting consequences for the
attraction of potential customers had been unclear due to meth-
odological shortcomings of previous studies (Grotenhuis et al.
2007; Stopka 2014). The results of our CBC analysis can help
providers design a smart mobility app that is attractive to po-
tential customers. For instance, providers can compensate for a
relatively low value due to a small proportion of mobility pro-
viders by improving the remaining attributes, such as by
implementing one-click booking. A higher overall value also
always goes hand in hand with a higher willingness to pay
(Berger et al. 2015). In turn, this could make mobility providers
more willing to cooperate with providers of smart mobility
apps, which could further increase value co-creation.

Second, our results have implications for improving the
business model of providers of smart mobility apps.
According to Willing et al. (2017b, p. 178), IS research can
help to create a newmobility paradigm by adopting a business
model perspective to evaluate “the quality and the success
factors of the different intermodal solutions”. Our CBC anal-
ysis reveals the preference structures of potential customers
and thus the success factors of a smart mobility app. The
results also confirm that there are significant group differences
with regard to the age and the place of residence of potential
customers. Providers of smart mobility apps can thus develop
a sustainable business model by offering a high value propo-
sition to a specific target group, and thus differentiate them-
selves from competitors. For example, our study indicates that
potential customers under 25 years old who use at least two
mobility services can be offered a flat-rate, while people over
25 years old should be offered a fixed price. The target group’s
preference structure also has implications for the relevance of
activities and resources. For instance, it is less important for a
business model targeting big city dwellers who use at least
two mobility services to cooperate with different types of
companies (e.g., bike-sharing and taxi), than for a business
model targeting town dwellers. Hence, this research contrib-
utes to the emerging literature on business models in the smart
mobility domain (Gilsing et al. 2018; Turetken et al. 2019).

Finally, we contribute to research on monetarization strat-
egies for smart mobility apps, which is still in its infancy.
Based on interviews with three experts, Schreieck et al.
(2018a) recommend that customers should be subsidized, for
example through a service free of charge or a welcome bonus,
while city administrations should be charged. By integrating
the ‘app price’ attribute into our CBC analysis, we showwhen
it is possible to charge customers and when it makes more
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sense to charge city administrations. City administrations
should be charged when the sum of the estimated part-
worths would be negative or zero at the choice of a specific
price. Especially in the case of participants who predominant-
ly use a private car, the relative importance for the attribute
‘app price’, as well as the corresponding estimated part-worths
for ‘3 Euro’ and ‘5 Euro’ are relatively low, so charging the
customer is conceivable.

Limitations and further research

Although we conducted our study with the greatest possible
care, it has some limitations which should be addressed by
future research. First of all, our analyses are limited to
Germany. Several authors have concluded that Germany rep-
resents a suitable environment due to its pre-existing infra-
structure, high public pressure, and legal conditions (Marx
et al. 2015; Willing et al. 2017b). In addition, attitudes toward
private car ownership are changing among the younger gen-
erat ions (Bratzel 2018; Kuhnimhof et al . 2012;
Umweltbundesamt 2019). Nevertheless, our results should
be verified in other countries to account for country-specific
and cultural factors.

Second, in order to attract participants for our study, we
relied heavily on Facebook. This results in a bias towards
young people. We did, however, ensure that every group
contained at least 30 participants, the prerequisite for
expecting a normal distribution (Ofungwu 2014). In addition,
the sample was also split according to age, which enables us to
take into account the greater participation of younger people.
In other group comparisons, however, an age bias could exist,
which makes further studies necessary. From a practical point
of view, the focus on younger people offers an important
advantage, since foundations for the implementation of non-
private car-based mobility are laid during the early stages of
life (Umweltbundesamt 2019).

Third, in addition to age, we rely on the types of mobility
services that are used by the participants in a certain period of
time (Haustein and Hunecke 2013), and the place of residence
(Alsnih and Hensher 2005; Haustein and Hunecke 2013) to
define potential customer groups. However, besides these
criteria, there are numerous other segmentation criteria (see
Table 1) which can be used in future work. Especially the
use of the criterion ‘trip purpose’ (Semanjski and Gautama
2016; Xiao et al. 2016) promises new and deeper insights
into the preference structures of potential customers for a
smart mobility app. A corresponding indication can be
found in the results of Pronello et al. (2017) according to
which participants with a lower share of trips to work and a
higher share for leisure and shopping trips are unwilling to pay
for a smart mobility app. In contrast, in particular participants
who use their private car for driving to work are willing to pay
for a smart mobility app.

Fourth, the choice of CBC analysis as method of investi-
gation causes some limitations. We assume that the acquisi-
tion of a smart mobility app will lead to a decline in the use of
the private car and instead will promote the use of alternative
mobility services. However, while CBC analysis is the best
method to mimic the real choice decision of potential cus-
tomers (Backhaus et al. 2015; Berger et al. 2015), it does not
allow conclusions to be drawn about the use of the smart
mobility app after the purchase. Future research should there-
fore examine continued use patterns across different groups of
buyers. In addition, the relationship between the use of the
smart mobility app and a possible behavioural change should
be explored. In particular, long-term studies should be carried
out as mobility behaviour changes over time.

While the focus of the present study is on determining the
preference structure for different groups of potential cus-
tomers, future work may use CBC analysis to determine their
willingness to pay for smart mobility apps (Naous and Legner
2017). Furthermore, the focus of CBC analysis is on the attri-
butes and attribute levels of the smart mobility apps, in other
words, on how techno-economic characteristics affect choice
decision (Naous and Legner 2017). The results of Schikofsky
et al. (2020) show, however, that in the present context the
intention to adopt a smart mobility app might also depend on
further motivational factors, such as hedonic motives (e.g.,
fun, pleasure), perceived usefulness (e.g., perceived efficiency
and performance) and perceived ease of use. Hence, in order
to understand the acceptance of smart mobility apps in it’s
entirely, the results of the present study should be used to
inform further research that adopts the Technology
Acceptance Model (TAM). An interdisciplinary overview of
the different methods usable for the analysis of technology
acceptance is provided by Head and Ziolkowski (2012).

Sixth, we are subject to some limitations in the interpreta-
tion of the results of our CBC analysis. Potential customers are
often already more or less tied to a specific mobility provider
by a customer loyalty program (e.g., a discount card), or at
least influenced in their choice by previous experience with a
mobility provider and its mobility service. Due to the high
complexity, our CBC analysis does not take into account the
corresponding relationships. Future research could use exper-
iments for such investigations. In addition, our results show
that the attribute levels of ‘price model’ in general have no
significant effect on the choice decision. Future studies should
examine whether dynamic pricing can be used to increase the
use of mobility services and the revenues they generate.

Conclusion

Achieving smart mobility, defined as the IT-supported bun-
dling of different mobility services to get from origin to desti-
nation, is seen as an important contribution to reducing the
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predominant use of the private car, and to solving associated
mobility-related challenges. Our approach is novel in that we
analyse the preference structures of different potential customer
groups for a smart mobility app. In particular, we take into
account the effect of potential customers’ age and place of
residence. A CBC analysis and the necessary preliminary stud-
ies were carried out in Germany. Our results indicate, among
other things, that the app price is often the most important
attribute affecting whether individuals choose one smart mobil-
ity app over another. In the group of participants who predom-
inantly use a private car, however, the app price does not play a
significant role, regardless of age and place of residence.

Supplementary Information The online version contains supplementary
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Supplementary material 

In the following, we provide supplementary information about the value model and the choice model on which 

our data analysis is based. In addition, detailed insights are given into the estimation of the part-worths. The 

explanations are based on Backhaus et al. (2015). 

Specification of the value model 

In order to be able to explain the choice decisions of participants, initially a value model must be specified. The 

value model indicates the relation between the presence of a specific attribute level of an attribute and the value 

which is created for customers. If qualitative attributes, such as ‘type of company’ and ‘booking’, are present in 

the CBC analysis, the (additive) part-worth model is to be applied. This can be represented mathematically: 

 ukr =  ∑ .J

j=1
∑  bjm ∗  xjmkr

𝑀𝑗

m=1  (k = 1, …, K ; r = 1, …, T) 

ukr = (Total) value of the alternative k in the choice situation r 

bjm = Part-worth for the attribute level m of the attribute j 

xjmkr = 1, if the alternative k in the choice situation r with regard to the attribute j has the attribute 

level m, and otherwise 0 

In each choice situation, participants have four alternatives to choose from – three different smart mobility apps 

and the alternative ‘none of the options’ (see Figure 2). If only one choice situation is considered, the index r can 

be omitted. 

Specification of the choice model 

In the case of CBC analysis, the data collection consists of the recording of the choice decisions of participants. 

For that reason, a choice model is needed which can explain how participants decide for one of the presented 

alternatives on the basis of the total value. The choice model that is most frequently used in CBC analysis is the 

(multinominal) logit choice model: 
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 probi(kIk′ ∈ CS) =
eβi ∗ uik

∑ eβi ∗ uikk∈CS
=  

1

1+ ∑ e
−βi ∗ [uik−u

ik′]
k′≠k∈CS

 

i = Person 

probi(k) = Probability for the choice of the alternative k (k = 1, 2, …, K) among K alternatives 

uik = (Total) value for the alternative k (k = 1, 2, …, K) 

βi ≥ 0 (rationality parameter) 

Estimation of the part-worths 

The logit choice model can be described as function: 

 prob(k) = fc(u1, … , uK) (k = 1, …, K) 

with  uk =  fu {bjm}
j=1,.…,J; m=1,.…, Mj

  (Value model) 

The part-worths bjm are to be estimated. However, the variable prob(k) is not observable, and thus no data is 

available for it. Instead, we have information about the choice decisions of the potential customers. These data 

have a nominal scale level, which makes the use of regression analysis or of the method of ordinary least squares 

not possible. For this reason, the maximum-likelihood method is used for the estimation of the part-worths. 

Thereby, the part-worths are estimated in such a way that the observed choice decisions of the participants can 

be explained as plausibly as possible. This is the case when the probability for the each chosen alternative k 

becomes as high as possible in a certain choice situation r. This should apply to all R choice situations. Based on 

this, the following likelihood function can be formulated, which is to be maximized: 

L =  ∏ ∏ probr(k)dkr →  Max!

K

k=1

R

r=1

 

with dkr = 1, if in the choice situation r alternative k is chosen, otherwise 0 

For the calculation, it is advantageous to logarithmize the probabilities: 
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LL =  ∑ ∑ ln[probr(k)] ∗ dkr

K

k=1

R

r=1

→  Max! 

The maximization of both functions leads to the same result, because the logarithm is a strictly monotonously 

increasing function. Usually, there are not enough data in the case of CBC analysis to conduct the estimation for 

a single participant. Therefore, the data of several or all participants are merged, resulting in T = I * R choice 

decisions. The estimation problem of the CBC analysis can thus be summarized as follows: 

LL =  ∑ ∑ ln[probr(k)] ∗ dkr

K

k=1

T

r=1

→  Max! 

with 

probr(k) =
𝑒ukr

∑ e
u

k′r
k′∈ CSr

  (Choice model) 

ukr =  ∑ .J

j=1
∑  bjm ∗  xjmkr

𝑀𝑗

m=1
 (Value model) 

The part-worths are to be estimated in such a way that LL is maximized. For the solution of this optimization 

problem iterative algorithms must be applied. Thereby, it can be chosen between the quasi-Newton procedure 

and the gradient method. 

 

The effect of age on the preference structure 

Quality 

criterion 

Group 5: 

Public transport 

≥ 25 years old  

(n = 46) 

Group 6: 

Private car  

≥ 25 years old 

(n = 49) 

P-value 0.00 0.00 

Hit rate 41.30 46.43 

Table 11. Quality criteria for Cox regression analysis (in %). 

 



  page 4/9 

Attribute 

Group 5: 

Public transport 

≥ 25 years old  

(n = 46) 

Group 6: 

Private car  

≥ 25 years old 

(n = 49) 

Type of company 5.65 4.44 

Share of companies 14.17 20.57 

Time-table information 19.66 26.34 

Booking 25.16 22.50 

Price model 6.74 5.64 

App price 28.62 20.52 

Table 12.  Relative importance of attributes (in %). 

Attribute level 

Group 5: 

Public transport 

≥ 25 years old  

(n = 46) 

Group 6: 

Private car  

≥ 25 years old 

(n = 49) 

Part- 

worths 

SD Mean 

difference 

compared 

to Group 3 

Part-

worths 

SD Mean 

difference 

compared 

to Group 4 

Public 

transport 

+ Bike-sharing 

+ Car-sharing 

0.008 0.146 -0.007 -0.099 0.133 -0.017 

All 0.128 0.143 0.233 -0.106 0.137 -0.370 

33-66% 0.322** 0.147 0.046* 0.314** 0.149 0.149 

˃ 66% 0.302** 0.149 -0.178*** 0.491*** 0.141 0.137*** 

Mixed  

information 

0.329** 0.154 -0.196*** 0.417*** 0.152 -0.024 

Real-time  

information 

0.447*** 0.148 -0.175*** 0.629*** 0.140 -0.038 

Forwarding to  

the website 

0.279* 0.154 0.078*** 0.150 0.149 -0.093 

One-click 

booking 

0.571*** 0.145 0.151*** 0.537*** 0.136 0.131*** 

Dynamic price -0.029 0.141 0.018 -0.123 0.133 0.079 

Monthly  

flat-rate 

-0.153 0.145 -0.198 -0.135 0.135 -0.185 

3 Euro -0.375*** 0.135 0.297*** -0.287** 0.131 0.090** 

5 Euro -0.650*** 0.144 0.374*** -0.490*** 0.138 -0.054 

None 0.021 0.262 0.501 -0.043 0.252 0.223 

Table 13. Part-worths for attribute levels (*p ˂ 0.10; **p ˂ 0.05; ***p ˂ 0.01). 
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The effect of place of residence on the preference structure 

Mix 

Quality 

criterion 

Group 4: 

Mix 

Rural area 

(n = 25) 

P-value 0.00 

Hit rate 45.00 

Table 14. Quality criteria for Cox regression analysis (in %). 

Attribute 

Group 4: 

Mix 

Rural area 

(n = 25) 

Type of company 12.07 

Share of companies 23.90 

Time-table information 13.91 

Booking 9.24 

Price model 15.11 

App price 25.76 

Table 15. Relative importance of attributes (in %). 

Attribute level 

Group 4: 

Mix 

Rural area 

(n = 25) 

Part- 

worths 

SD Mean 

difference 

compared 

to Group 21 

Public 

transport 

+ Bike-sharing 

+ Car-sharing 

0.173 0.208 0.004 

All 0.336 0.206 -0.127 

33-66% 0.415* 0.219 0.011 

˃ 66% 0.665*** 0.207 0.187*** 

Mixed  

information 

0.367* 0.204 0.101*** 

Real-time  

information 

0.387* 0.210 -0.167 

Forwarding to  

the website 

0.129 0.199 -0.046 

One-click 

booking 

0.257 0.196 -0.091 
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Dynamic price 0.244 0.189 0.379 

Monthly  

flat-rate 

-0.176 0.210 -0.061 

3 Euro -0.379** 0.186 0.174*** 

5 Euro -0.716*** 0.206 0.109 

None 0.402 0.349 0.493 

Table 16. Part-worths for attribute levels (*p ˂ 0.10; **p ˂ 0.05; ***p ˂ 0.01). 

1 
Mann-Whitney U test 

Private car 

Quality 

criterion 

Group 5: 

Private car 

Big city 

(n = 10) 

Group 6: 

Private car 

Town 

(n = 39) 

P-value 0.26 0.00 

Hit rate 50.00 47.44 

Table 17. Quality criteria for Cox regression analysis (in %). 

Attribute 

Group 5: 

Private car 

Big city 

(n = 10) 

Group 6: 

Private car 

Town 

(n = 39) 

Type of company 26.38 10.42 

Share of companies 18.34 20.21 

Time-table information 12.21 32.21 

Booking 22.19 16.17 

Price model 19.17 1.94 

App price 1.71 19.06 

Table 18. Relative importance of attributes (in %). 

Attribute level 

Group 5: 

Private car 

Big city 

(n = 10) 

Group 6: 

Private car 

Town 

(n = 39) 

Part- 

worths 

SD Mean 

difference 

compared 

to Group 61 

Part- 

worths 

SD Mean 

difference 

compared 

to Group 3 

Public 

transport 

+ Bike-sharing 

+ Car-sharing 

-0.543* 0.323 -0.463 -0.080 0.153 0.106 

All -0.711** 0.334 -0.867 0.156 0.150 0.023 

33-66% 0.494 0.345 0.427 0.067 0.163 0.311 
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˃ 66% 0.474 0.344 0.016 0.458*** 0.155 -0.070* 

Mixed  

information 

0.329 0.361 -0.069 0.398** 0.166 0.090** 

Real-time  

information 

0.232 0.346 -0.498 0.730*** 0.154 -0.038 

Forwarding to  

the website 

0.228 0.355 0.190 0.038 0.158 0.399 

One-click 

booking 

0.598* 0.335 0.231*** 0.367** 0.144 0.320*** 

Dynamic price -0.516* 0.313 -0.514 -0.002 0.150 -0.220 

Monthly  

flat-rate 

-0.466 0.341 -0.508 0.042 0.151 -0.076 

3 Euro -0.046 0.330 0.321 -0.367** 0.143 -0.022 

5 Euro -0.006 0.329 0.426 -0.432*** 0.152 -0.188*** 

None 0.198 0.550 0.557 -0.359 0.282 0.437 

Table 19. Part-worths for attribute levels (*p ˂ 0.10; **p ˂ 0.05; ***p ˂ 0.01). 

1 
Mann-Whitney U test 

Public transport 

Quality 

criterion 

Group 7: 

Public transport 

Big city 

(n = 68) 

Group 8: 

Public transport  

Town 

(n = 57) 

Group 9: 

Public transport  

Rural area 

(n = 17) 

P-value 0.00 0.00 0.00 

Hit rate 47.79 50.00 55.15 

Table 20. Quality criteria for Cox regression analysis (in %). 

Attribute 

Group 7: 

Public transport 

Big city 

(n = 68) 

Group 8: 

Public transport 

Town 

(n = 57) 

Group 9: 

Public transport  

Rural area 

(n = 17) 

Type of company 2.39 2.60 7.93 

Share of companies 12.19 24.86 14.76 

Time-table information 30.61 17.61 16.53 

Booking 21.81 10.92 21.16 

Price model 1.31 4.48 13.41 

App price 31.69 39.52 26.21 

Table 21. Relative importance of attributes (in %). 
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Attribute level 

Group 7: 

Public transport 

Big city 

(n = 68) 

Group 8: 

Public transport 

Town 

(n = 57) 

Group 9: 

Public transport 

Rural area 

(n = 17) 

Part- 

worths 

SD Part-

worths 

SD Mean 

difference 

compared 

to Group 7 

Part-

worths 

SD Mean 

difference 

compared 

to Group 81 

Public 

transport 

+ Bike-sharing 

+ Car-sharing 

0.063 0.115 -0.066 0.123 -0.128 0.003 0.230 -0.068 

All 0.022 0.114 -0.031 0.125 -0.054 -0.239 0.232 0.208 

33-66% 0.320*** 0.115 0.340** 0.138 0.020 0.159 0.246 0.181 

˃ 66% 0.276** 0.119 0.626*** 0.131 0.350*** 0.451* 0.233 0.175*** 

Mixed  

information 

0.542*** 0.129 0.443*** 0.128 -0.099*** 0.354 0.245 0.089 

Real-time  

information 

0.803*** 0.123 0.324** 0.131 -0.479*** 0.505** 0.233 -0.181*** 

Forwarding to  

the website 

0.247** 0.122 0.150 0.132 -0.097 0.330 0.248 -0.180 

One-click 

booking 

0.572*** 0.115 0.275** 0.126 -0.297*** 0.646*** 0.237 -0.371*** 

Dynamic price -0.018 0.117 -0.078 0.124 -0.059 -0.130 0.217 0.052 

Monthly  

flat-rate 

0.016 0.113 0.035 0.123 0.019 -0.409* 0.241 0.445 

3 Euro -0.602*** 0.109 -0.612*** 0.118 -0.011 -0.293 0.220 -0.320 

5 Euro -0.831*** 0.122 -0.995*** 0.135 -0.163*** -0.800*** 0.234 -0.194*** 

None -0.061 0.215 -0.458** 0.231 -0.397 -0.684 0.444 0.227 

Table 22. Part-worths for attribute levels (*p ˂ 0.10; **p ˂ 0.05; ***p ˂ 0.01). 

1 Mann-Whitney U test 
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Abstract 

Technical advances such as sensors and open data have enabled service integrators to offer smarter 

service packages. Door-to-door (D2D) mobility integrators now promise to provide smart (i.e., highly 

individualized, dynamic, and context-aware) services by packaging component mobility services pro-

vided by independent mobility providers, such as bus, car-sharing and train companies. However, this 

business model has inherent conflicts. 

This research proposes a role framework for smart D2D mobility integrators and analyses intra-role 

conflicts to explain the low cooperation rate among public transport companies with D2D mobility in-

tegrators. Drawing on intermediary literature and role conflict theory, this study identifies how intra-

role conflicts between D2D mobility integrators and transport and tariff associations (TTAs), the re-

gional representations of public transport companies, lead to non-cooperation. 

Our empirical results from the German mobility sector show strong intra-role conflicts within the logis-

tical and customization role. Especially the TTAs’ desire to provide D2D mobility themselves negatively 

influence their willingness to cooperate. 

Keywords: Business Model, Intermediary, Mobility Service, Smart. 
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1 Introduction 

The continuous rise of the Internet over the past 25 years has caused dramatic changes in the travel 

sector. Several new service integrators acting as intermediaries, such as Expedia and Opodo, use up-to-

date technology to empower customers to book their travel without consulting a physical travel agent 

(Standing et al., 2014; Xiang et al., 2015). In classical travel itineraries, a number of different services 

need to be combined (flight and hotel, etc.) to meet customer needs. However, compared with door-to-

door (D2D) mobility – a new global trend (Consulting4Drive and BSL Transportation Consultants, 

2015) – the complexity of such a travel trip is manageable. 

D2D mobility refers to individually arranged transport service from a defined starting-point to a defined 

end-point using different component mobility services, which are provided by independent mobility 

providers, such as bus, car-sharing, or train companies (Winter et al., 2012). Although D2D mobility 

services are expected to dominate the mobility market by 2020 (Consulting4Drive and BSL 

Transportation Consultants, 2015), they are currently not as easy to book as classical travel. In the ab-

sence of D2D mobility integrators, customers need to gather all relevant information about the variety 

of component mobility services on their own, which results in high search costs (Allen and Wu, 2010). 

This is one reason why people often use their private car, with significant negative effects like air and 

noise pollution (Barth and Boriboonsomsin, 2008), instead of a more sustainable combination of com-

ponent mobility services (e.g., riding a rental bike and taking a train). Recently, D2D mobility integra-

tors like Moovel and Qixxit have entered to field to address these shortcomings by offering D2D mo-

bility without the high cost of searching through myriad alternatives (Willing et al., 2017a; 2017b). 

However, integrating component mobility services and creating seamless D2D mobility is a complex 

endeavor. D2D trips are highly dynamic and need to react immediately to disruptions (Gogos and 

Letellier, 2016; Motta et al., 2013). In order to provide such on-trip services, D2D mobility integrators 

require access to real-time data such as cancellations or delays on local busses, subways, trains, etc. in 

the geographic location of the customer, which mobility providers are often unable or reluctant to pro-

vide. However, mobility providers and D2D mobility integrators can only provide smart D2D mobility 

by leveraging sensors, open data and new forms of connectivity and information exchange. 

D2D mobility integrators like Moovel and Qixxit, which strive to offer smart D2D mobility (Willing et 

al., 2017a; 2017b), still struggle to motivate mobility providers to cooperate. In a recent study, Albrecht 

and Ehmke (2016) find that D2D mobility integrators are currently rarely able to integrate public 

transport services into D2D trips. The purpose of this paper is to facilitate the expansion of D2D mobility 

by adopting a mobility provider perspective. We presume that intra-role conflicts caused by incompati-

ble requirements and expectations are the reason mobility providers do not cooperate with D2D mobility 

integrators and thus a cause of the limited efficiency and context-awareness of D2D mobility (de Reuver 

et al., 2009; Koch and Schultze, 2011; Subberwal, 2009). To investigate how intra-role conflicts enhance 

our understanding about the difficulties associated with D2D mobility, we put forth the following re-

search question: How do intra-role conflicts impede the ability of German D2D mobility integrators to 

offer D2D mobility comprehensively? 

We conducted interviews with twelve German TTAs (regional representations of public transport com-

panies) which currently do not cooperate with D2D mobility integrators. We chose non-cooperators to 

find out which intra-role conflicts are factors leading to non-cooperation and thus limit D2D mobility 

integrators’ ability to offer comprehensive smart D2D mobility. 

The paper is structured as follows. After reviewing relevant literature focusing on evolving D2D mobil-

ity integrators and introducing role conflict theory, we discuss our research methodology and provide 

background on data collection and analysis. After presenting our results, we discuss their theoretical and 

practical implications, the limitations of our study, and opportunities for further research. 
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2 Theoretical Background 

An intermediary is defined as an actor who links two or more other actors who do not have a direct 

relationship (Giaglis et al., 2002). D2D mobility integrators act as intermediaries in that they integrate 

a variety of component mobility services offered by different mobility providers to create individual 

end-to-end transport services for their customers. In other words, they act as boundary spanners between 

mobility providers and customers (Leifer and Delbecq, 1978; Noble and Jones, 2006). This section first 

traces the evolution of intermediaries from traditional intermediaries (e.g., financial brokers, insurance 

brokers and wholesalers) to electronic commerce intermediaries (Alibaba, eBay, etc.), service integra-

tors (e.g., Expedia and Opodo) and, ultimately, to smart integrators (e.g., D2D mobility integrators like 

Moovel and Qixxit). We then derive the roles of D2D mobility integrators from prior literature on elec-

tronic commerce intermediaries and introduce role conflict theory along with our initial assumptions 

about the role conflicts mobility providers may face. 

2.1 The Evolution of Intermediaries  

With the advent of the Internet and electronic commerce, a lively scientific discussion of the demise of 

traditional intermediaries (Berger and Gleisner, 2009; Sen and King, 2003; Tay and Chelliah, 2011, 

etc.), and the opportunities for new electronic commerce intermediaries, so-called ‘e-intermediaries’ 

(e.g., Anderson and Anderson, 2002; Barnes and Hinton, 2007; Brousseau, 2002; Giaglis et al., 2002; 

Sarkar et al., 1995), ensued. In the past ten years, a variety of examples like Alibaba, Charles Schwab, 

eBay, and Marsh & McLennan have shown how advancements in information technology (IT) and cus-

tomer demands contribute to the economic importance of e-intermediaries. 

Recognizing that customer needs are not atomistic (Alt, 2016) and that a single company is rarely able 

to fulfill all of a customer’s needs, several studies have investigated the collaboration of service provid-

ers (see e.g., Baumöl and Winter, 2001; Heinrich et al., 2011). Across various theoretical perspectives 

(Alt, 2016; Heinonen and Strandvik, 2015; Lusch and Nambisan, 2015), there is a broad consensus on 

the need for intermediaries able to coordinate existing service providers effectively and provide a unitary 

service to the customer. 

The relevant literature has different terms for such intermediaries, including ‘aggregators’ (Baumöl and 

Winter, 2001), ‘composition intermediaries’ (Schulz et al., 2016), ‘orchestrators’ (van Liere et al., 2010), 

or ‘service integrators’ (Heinrich et al., 2011). In this paper, we use the term ‘service integrator’. Ac-

cording to Heinrich and Winter (2004, p. 4), “service integrators support complex end-consumer pro-

cesses by aggregating reusable as well as specific service components”. Travel agencies like Expedia 

and Opodo, for example, compile flight, hotel and rental car service into an individual service package. 

Technical progress (access to data, sensors, etc.) will increasingly enable service integrators to become 

‘smart integrators’ that offer individual, context-aware and dynamic service packages. Smart D2D mo-

bility integrators, for instance, will automatically reschedule or rebook individual component mobility 

services in reaction to unforeseen events on a trip (Gogos and Letellier, 2016; Motta et al., 2013). Anal-

ogous to concepts like ‘smart home’ (Rocznik et al., 2017), ‘smart cities’ or ‘smart tourism’ (Gretzel et 

al., 2015), smart D2D mobility can thus be defined as context-aware and dynamic service enabled by 

advanced IT. Services such as Google MapsTM already rely on such advanced IT to predict car traffic 

flow (Lu et al., 2011), which depends on influencing factors like time of the day, day of the week, and 

special events including accidents. Google MapsTM also provides real-time public transport information 

for a continuously growing number of countries and cities (Shalaik and Winstanley, 2011), making it 

possible to take cancellations into account. Another example is Uber’s pricing model. Uber uses ad-

vanced IT to apply dynamic pricing methods to capitalize on demand increases in the case of big sporting 

events, holidays or inclement weather (Chen et al., 2015). 

The evolution of intermediaries indicates that the expectations of and requirements placed on interme-

diaries, including their role and associated tasks, fluctuate over time. Presumably, D2D mobility inte-

grators also have to fulfill specific roles in order to be able to provide D2D mobility. 
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2.2 Roles of D2D Mobility Integrators  

Our review of relevant literature finds no discussion of the roles of smart integrators, but several role 

frameworks for e-intermediaries have been proposed (e.g., Anderson and Anderson, 2002; Bakos, 1998; 

Brousseau, 2002; Giaglis et al., 2002; Sarkar et al., 1995). The role framework proposed by Barnes and 

Hinton (2007) synthesizes previous approaches, identifying five roles that e-intermediaries are expected 

to fulfill. The following section discusses how these roles need to be reframed for D2D mobility inte-

grators. 

The informational role of a D2D mobility integrator is to provide detailed information about customers 

(e.g., trip date, number of passengers), mobility providers as well as their component mobility services. 

In particular, the D2D mobility integrator needs to provide superordinate information (Ehmke et al., 

2016; Willing et al., 2017a), providing customers with D2D trip data (transfers, trip duration, etc.) and 

information about integrated component mobility services (e.g., mobility provider name, departure and 

arrival point). 

A D2D mobility integrator taking the transactional role enables one-stop purchases of D2D mobility 

and settles payments with mobility providers (Gogos and Letellier, 2016; Willing et al., 2017a; 2017b). 

As in the travel sector, they are embedded and can offer a price advantage over individual bookings. 

Several D2D mobility integrators do not currently fulfill this role (Albrecht and Ehmke, 2016), but in-

stead forward the customer to individual mobility providers. 

When acting in the assurance role, D2D mobility integrators have to ensure that a customer will receive 

the high quality D2D mobility they expect. In part, D2D mobility integrators automatically propose an 

alternative D2D trip if a component mobility service drops out (e.g., in the case of a delay) (Gogos and 

Letellier, 2016; Motta et al., 2013; Willing et al., 2017b). However, currently, D2D mobility integrators 

do not mediate between a customer and a mobility provider in cases when the expected quality is not 

provided (dirty seats, unfriendly drivers, etc.). Nevertheless, they ensure a specific kind of initial quality 

by screening mobility providers before cooperating with them. In addition, D2D mobility integrators 

have assure mobility providers that they will receive payment. 

The logistical role of a D2D mobility integrator involves the continuous delivery of information to 

support a customer during the D2D trip and make adjustments in cases of unforeseen events. In order to 

enable seamless D2D mobility, also the provision of information about integrated self-services (e.g., 

how to walk from the train station to the bus stop) is necessary. Besides the supply of information, the 

logistical role includes, in particular, the delivery of service credentials such as tickets and reservations 

(Albrecht and Ehmke, 2016). Overall, the consecutive dependence on component mobility services dis-

tinguishes the logistical role of an e-intermediary from the logistical role of a D2D mobility integrator. 

Within their customization role, D2D mobility integrators tailor D2D mobility to better meet custom-

ers’ needs. Individualized D2D mobility is, by nature, customized because it consists of several compo-

nent mobility services (Boero et al., 2016; Motta et al., 2013). A more advanced customization role is 

when D2D mobility integrators enable customers to specify the component mobility services before/af-

ter they are selected, for example, personalize their walking speed data, or prioritize taxi drivers with 

whom they were satisfied in the past. 

In order to provide D2D mobility efficiently, D2D mobility integrators must thus perform the five roles 

described above. However, since mobility providers such as public transport companies may have con-

flicting role expectations, conflicts may arise as D2D mobility providers attempt to perform these roles. 

We turn to role conflict theory to better understand these conflicts, their origins and their effects. 
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2.3 Role Conflict Theory  

Role conflict theory shows that when an actor performs one or more roles, “there is always a potential 

for differing and sometimes conflicting expectations of the conduct appropriate to a status-occupant 

[i.e., actor performing the roles]” (Merton, 1957, p. 112). Role expectations represent attitudes, beliefs, 

and norms with regard to a social position (e.g., a physician should wear a white coat) or a context (e.g., 

an audience should be quiet during an opera performance) (Biddle, 1979; Koch and Schultze, 2011). 

Perrone et al. (2003) argue that expectations also include goals and values assigned to a role. 

A role conflict can be segregated into ‘inter-role conflict’ and ‘intra-role conflict’ (Subberwal, 2009). 

Whereas the former refers to conflicting expectations associated with multiple roles performed by one 

actor, for example, a D2D mobility integrator may perceived contradictory expectations concerning its 

transactional and logistical role, the latter describes a situation in which different actors (e.g., customers 

or mobility providers) have conflicting expectations of a focal role (D2D mobility integrator) (Merton, 

1957). As a consequence, intra-role conflicts arise “when there is a lack of understanding about roles or 

they are mismanaged” (Subberwal, 2009, R11). In the past, role conflict theory was used in varying 

research fields (business administration, information systems, sociology, etc.) as well as at an individual 

(e.g., Allen et al., 2000; Allison, 1991; Sage and Loudermilk, 1979), group (e.g., Arumugam, 2013; 

Koch et al., 2014), and organizational level of analysis. In the following, we focus on studies at the 

organizational level. 

At the organizational level, actors represent cooperating companies. The work of de Reuver et al. (2009) 

highlights the crucial importance of an acceptable division of roles, as perceived by the companies in-

volved, for the success of a business model. A number of authors (e.g., Bengtsson and Kock, 2015; 

Dowling et al., 1996) further emphasize that cooperation simultaneously involves competition (referred 

as ‘coopetition’). Walley (2007, p. 16) argues that “this requires firms to adopt conflicting roles”. When 

role conflicts are not managed, they can limit interorganizational knowledge sharing and learning 

(Chowdhury et al., 2016; Walley, 2007), increase uncertainty, reduce stability, as well as cause costs for 

cooperating companies (Dowling et al., 1996). In terms of managing role conflicts, Bengtsson and Kock 

(2015) point out the high importance of role clarity and role stability. 

In contrast, Havila (1992) explicitly focuses on intermediary companies in a triadic business relation-

ship, illustrating that in three of four possible situations either the expectations of the supplier and/or the 

customer company are in conflict with those of the intermediary, which limits the intermediary’s ability 

to perform its role. Koch and Schultze (2011, p. 123) use role conflict theory to analyze business-to-

business electronic marketplaces (i.e., intermediaries) as the “conflicted middle” between market and 

hierarchy. Their results show that all companies involved, i.e., the intermediary as well as the buyers 

and suppliers, have their own role expectations leading to goal, behavior, and identity conflicts. 

Concerning D2D mobility integrators, an intra-role conflict may concern the transactional role. For in-

stance, de Reuver et al. (2009, p. 6) state that “both content providers and operators [i.e., mobility pro-

viders and D2D mobility integrators] will be interested in owning the customer, because billing custom-

ers provides advantages of additional revenues”. 
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2.4 Summary and Initial Assumptions 

D2D mobility integrators try to offer D2D mobility by integrating different component mobility services 

which are provided by independent mobility providers, such as bus, car-sharing, and train companies. 

Providing such D2D mobility implies expectations about the five underlying roles D2D mobility inte-

grators need to fulfil, as depicted in Figure 1. 

 

Figure 1. Intra-role conflicts stemming from diverging D2D mobility integrator role expecta-

tions. 

Although D2D mobility is expected to be increasingly important (Consulting4Drive and BSL 

Transportation Consultants, 2015) and technical progress is paving the way for such smart services, 

D2D mobility integrators are often unable to fulfill the described roles. Ehmke et al. (2016), for instance, 

analyzed D2D mobility integrators in the German-speaking area and show that only nearly half of the 

D2D mobility integrators take dynamic customer data into account. Moreover, customers usually get 

separate invoices for each component mobility service which is included in a D2D mobility service 

package and are not able to modify these packages after purchase. 

In this paper, we assume that these shortcomings may be caused by intra-role conflicts. Due to the in-

termediary position of D2D mobility integrators, there is a high probability that independent mobility 

providers have varying role expectations. More specifically, we argue that the underlying reasons for 

these intra-role conflicts are (a) general rejection of an intermediary position in the case of some of the 

roles of D2D mobility integrators, and/or (b) the current inability of D2D mobility integrators to act 

smart in these roles. 

Although studies at the organizational level have demonstrated the strong impact of intra-role conflicts 

on cooperation between companies, there have been no such examinations of the relationship between 

intra-role conflicts and the cooperative behavior of mobility providers. We assume that the low degree 

of cooperation between mobility providers and D2D mobility integrators (Albrecht and Ehmke, 2016) 

is due to such intra-role conflicts. 

3 Methodology 

3.1 Research Context 

As laid out above, the mobility sector is in a state of flux fuelled by technical progress (Münchner Kreis 

e.V., 2017). In recent years, different publicly funded projects such as the Intermodal Mobility Assis-

tance for Megacities (Masuch et al., 2013), Mobility Broker (Beutel et al., 2014a; 2014b), and WI-

SETRIP (Aditjandra et al., 2009) were initiated to offer D2D mobility by integrating different compo-

nent mobility services. However, these projects have still not been implemented or have already been 

discontinued (Willing et al., 2017b). Simultaneously, numerous private companies emerged which try 

to act as D2D mobility integrators. An overview for the German-speaking area is offered by Albrecht 

and Ehmke (2016) and Willing et al. (2017a; 2017b). The most prominent examples are Moovel 

(founded by Daimler AG in 2012) and Qixxit (a subsidiary of Deutsche Bahn AG, in operation since 
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2013). All of these D2D mobility integrators are currently still in the start-up phase, attempting to find 

a sustainable business model (Willing et al., 2017a). Especially motivating a large number of mobility 

providers to cooperate, in order to be able to offer alternative D2D trips, seems to be the major challenge. 

Schulz and Überle (2018) identify different existing institutional arrangements in which mobility pro-

viders, such as car- and bike-sharing companies, are embedded that impede cooperation with D2D mo-

bility integrators. Similarly, the results of Albrecht and Ehmke (2016) showed that, for example, only 

44% of D2D mobility integrators in German-speaking Europe are able to integrate public transport ser-

vices. 

German public transport is well-suited for studying intra-role conflicts for several reasons. First, public 

transport in Germany mainly is organized locally by so-called ‘transport and tariff associations’ (TTAs). 

While in the past the vast majority of TTAs consisted solely of independent transport companies (bus, 

subway, tram, and/or train), more recently regional authorities like federal states, districts, or cities act 

as (additional) shareholders (Reinhardt, 2012). Due to this organization structure, non-cooperation of 

TTAs causes a relatively large local blank spot on the map of D2D mobility integrators. 

Second, German public transport companies are often considered less innovative than private transport 

companies (Monheim and Schroll, 2005). Hence, we would expect a high number of intra-role conflicts 

concerning cooperation with emerging D2D mobility integrators. On the other hand, in comparison with 

other regions of the world, the pre-existing infrastructure, a great public pressure, as well as institutional 

and legal conditions lead to the D2D mobility concept being more advanced in Europe, especially Ger-

many (Marx et al., 2015; Willing et al., 2017b). Accordingly, German TTAs should be sufficiently fa-

miliar with the topic to answer our questions. 

Third, a number of indicators emphasize the importance of public transport for the German population 

and authorities. In 2015, more than 10 billion rides were taken on German public transport systems. 

Nonetheless, the transport companies generated an overall loss of 3 billion euros (in 2014), a cost re-

covery ratio of 77% (Verband Deutscher Verkehrsunternehmen, 2016). As a result, regional authorities 

are often forced to provide financial support (financing of the mobility service, train funding, etc.) to 

guarantee public transport (Reinhardt, 2012). 

Fourth, according to Watson et al. (2011) the mobility sector is one of the main sources of greenhouse 

gases, and subsequently a critical factor in global climate change. An understanding of intra-role con-

flicts inhibiting cooperation on behalf of public transport is especially useful because otherwise D2D 

mobility is greatly restricted to relatively high carbon emittance individual transport (e.g., car-sharing, 

taxi). 

3.2 Data Collection and Analysis 

In 2016, there were approximately 124 German TTAs (Reinhardt, 2012; Wikipedia, 2016). We used a 

theoretical sampling method (Flick, 2009; Glaser and Strauss, 1967) to select 45 TTAs in total that are 

typical with regard to the number of involved public transport companies and passengers they transport 

per year. The managing director (MD) of each TTA was chosen as contact person since s/he is respon-

sible for strategic decisions such as a business cooperation with D2D mobility integrators. Furthermore, 

a snowball sampling (e.g., Su, 2013) was used to identify additional experts (project managers – PM, 

etc.). Overall, we received twelve interview confirmations from TTAs. When there were more than one 

expert for a TTA (e.g., in the case of MD6 and TP1), a joint interview was held. Table 1 provides 

interviewees’ demographic data. 
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Table 1. Overview of interviewees and their TTAs. 

A semi-structured interview guideline was developed including questions on D2D mobility integrator 

roles and potential intra-role conflicts. The questions encompass technical (e.g., availability of electronic 

tickets) as well as more business-related topics like the general willingness of the TTA to sell tickets 

through D2D mobility integrators. In addition, secondary data (association reports, press releases, etc.) 

about the interviewed entities was collected through the website and via publicly available data sources 

before the interviews were conducted. These secondary data was used in order to make specific inquiries 

and to validate the statements of the experts. This data triangulation strategy follows the recommenda-

tion of Flick (2009) and Miles et al. (2014). The interviews took place between October and November 

2016, and lasted between 40 and 75 minutes. All interviews were recorded and transcribed. 

For our qualitative data analysis, we used the software program NVivo 10. In the first round, we scanned 

and coded the data parallel to data collection. The coding categories were derived from the roles for 

D2D mobility integrators as described above. When gaps were discovered, the interview guideline was 

adjusted. During a second round of analysis, the codes from the single interviews were related to each 

other (Miles et al., 2014). Data collection and analysis was completed after incremental learning about 

the roles and intra-role conflicts was minimal, as recommended by Yin (2014). 

4 Analysis Results 

Following D2D mobility integrator roles, we analyzed what intra-role conflicts inhibit TTAs coopera-

tion. In only one case, TP2, could an intra-role conflict be identified that related to the informational 

role. Overall, the interviewees confirmed that a D2D mobility integrator should inform customers about 

single component mobility services, the overall D2D trip, as well as suitable alternatives (MD1, MD2, 

MD4, MD8, PM3). Customers “need good, clear information” (MD3), and “should also get infor-

mation about mobility platforms [of D2D mobility integrators] which may have nothing directly to do 

with us” (MD4). It was noted that advanced IT makes this information “very comfortable and easy to 

image [e.g., transfers, trip duration]” (OM1). Overall, it is important that a customer “gets the infor-

mation where s/he looks for it” (MD2). In line with the definition of the informational role, the inter-

viewees also stressed that they wished to receive information about customers. Examples include motion 

ID Role / Function Gender Years in 

position  

Number of public 

transport companies 

Passengers per 

year (in millions) a) 

MD1 Managing director Male 5 ≥ 40 ≤ 400 

MD2 Managing director Male 4 ≤ 10 ≤ 300 

MD3 Managing director Female 6 ≤ 30 ≤ 200 

MD4 Managing director Female 11 ≤ 20 ≤ 50 

MD5 Managing director Male 6 ≤ 10 ≤ 50 

MD6 Managing director Male 2 
≤ 30 ≤ 50 

TP1 Transport planning Male 1 

MD7 (Deputy) Managing director Male 12 ≤ 10 n.a. 

MD8 (Deputy) Managing director Male 6 
≤ 20 ≤ 50 

PM1 Project manager Male 1 

AR1 Authorized representative Female 6 
≥ 40 ≤ 300 

TP2 Transport planning Female 2 

PM2 Project manager b) Male 2 ≤ 20 ≤ 200 

PM3 Project manager Male 6 ≤ 30 ≥ 700 

OM1 Office manager Male 1 ≤ 20 ≤ 50 

a) Latest available figures. 

b) Excluded from further analysis. The interviewee disclosed that the TTA had recently signed a letter of intent with a D2D mobility 
integrator.  
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profiles (MD4), requested routings (MD4, MD6), different sales figures like proportion of public 

transport sales to total sales of a D2D mobility integrator (MD3), and socio-demographic data (AR1, 

PM1), which can be used in order to improve traffic planning and, as a result, component mobility 

services (MD1, MD4, MD7, PM1). 

In contrast, expectations towards the transactional role reveal differentiated results. Although most 

interviewees (MD3, MD5, MD7, PM1, TP1) agree that providing one-stop purchasing would be the 

optimal solution for the customer, only a few (PM1, TP1) would favor D2D mobility integrators han-

dling this task without constraints. The interviewees mentioned several reasons for their reluctance. 

MD5 compares the situation with that in the hotel sector, fearing dependency and financial disadvantage, 

stating that “a customer does not book a hotel directly, but rather through a portal which charges the 

hotel. […]. [However,] formerly, the hotelier received this money. Prices cannot be easily increased 

due to intensified competition […, and] direct comparison”. The same is true for public transport com-

panies, which increasingly compete with new market entrants such as car-sharing, and ride-sharing com-

panies. In this context, interviewees point out that the TTA has a strong competitive disadvantage be-

cause “tariffs must be approved two weeks in advance” (MD4) and zone tariffs are used instead of pure 

distance prices (MD1). Similarly, MD4 (comparable AR1) challenges the transactional role – “I must 

say: Tickets will not be sold externally” – because the interviewee struggles to answer the question “how 

does the business model work? This is what I quite honestly do not understand at this point”. More 

specifically, s/he is unable to understand how D2D mobility integrators “can sell tickets at a 50% dis-

count rate […, and simultaneously guarantee] the full price” for the TTA. In terms of costs, interview-

ees didn’t expect significant savings due to sales by D2D mobility integrators. MD4 (similar MD2) does 

“not believe that s/he will be able to close a different distribution channel at some point because paper 

tickets will be around for a very long time”. Against this background, MD5 added that at least in the 

case of its own mobile ticketing the sales commission is very high and “public transport companies 

have lower earnings than through other distribution channels”. MD1 describes an “optimal ticketing 

solution” of D2D mobility integrators as a be-in/be-out system where the customers “do not have to do 

anything”. “Any devices available in the bus as well as […] on the body [e.g., smartphone] can record 

that you just took the bus from A to B” (MD1). Subsequently, this data could be used to generate a 

monthly invoice. However, the interviewees do not expect such an advanced solution in the foreseeable 

future, mainly because the TTAs themselves are unable to provide the necessary technical equipment 

(AR1, MD8). It can be summarized that nearly all TTAs, at least in part, reject the transactional role of 

D2D mobility integrators. 

MD1 and MD7 confirm that the guarantee of payment is an essential part of the assurance role. Two 

TTAs prefer to retain the assurance role for themselves to ensure information quality before customers 

make a purchase. For example, MD2 (similar to MD4) expressed the desire to ensure the information 

quality of its component mobility services because s/he distrusts the “data finishing processes [of D2D 

mobility integrators], where customers are confronted with information […] which has been altered” 

and expects “to be held responsible” for the misinformation. In this context, however, is worth men-

tioning that almost all interviewees (e.g., AR1, MD3, MD4, OM1, TP1) state that some of their public 

transport companies are unable to provide real-time timetable data. In addition, in cases when (expected) 

quality is not provided (delay, dirty seats, etc.), the TTAs (MD6, MD8, TP1) want customers to interact 

directly with the TTA or the public transport company and not the D2D mobility integrator. The main 

reason for this is that in the case of indirect distribution such as through D2D mobility integrators, if a 

quality complaint “goes to court, the customer and the public transport company will be at the table” 

(AR1, see also MD1, MD8, TP1). As a result, TTAs strive to retain full control about the complaint 

management process because they fear the negative effects of “Chinese whispers” (TP1). 

Interviewees clearly expect a much smarter assurance role before they enter a cooperation and delegate 

quality management. PM1 suggested a possible future technical solution, “whereby a smart software 

program could identify which public transport company is responsible based on the location of the 

quality failure [e.g., a delay]”, which would help solve the problem of statutory responsibility. 

The fact that TTAs referring to legal complexities for their non-cooperation also show that they currently 

primarily adopt an inside-out rather than an outside-in perspective. Wording like “if there is a delay at 
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the destination train station the only thing one can do is say: Okay, this is in the field of responsibility 

of the feeder bus company and if it offers no compensation […], so the customer simply had bad luck” 

(MD2) illustrates that the interviewees are narrowly focused on the design of their own component 

mobility services. This inside-out thinking, however, is an all but obsolete relict from the period before 

alternative mobility offerings (car-sharing, etc.) gained prominence when TTAs enjoyed local monop-

olies. Today, customers expect a more integrated D2D mobility including a continuous compensation 

system. 

The logistical role is characterized by an intra-role conflict resulting from the inability of many, but 

particularly small and medium TTAs (e.g., MD4, MD6, OM1) to deliver electronic and/or mobile cre-

dentials such as tickets and reservations. As a result, D2D mobility integrators are unable to conduct a 

simple integration of IT. The reasons for the non-implementation of advanced IT are primary economic 

and organizational in nature. According to MD6, investments are not profitable because “[ticket] sales 

costs are often identical to the amount of sales, and that cannot be the case”. Similarly, MD4 empha-

sized that a mobile solution “is a permanent cost factor” without “additional revenue”. In addition, 

TTAs struggle to deliver mobile credentials – “just short of implementation, but it failed again, sadly” 

(AR1) – because the current tariff system is very complex and existing “IT is not capable of supporting” 

(AR1) implementation (also mentioned by OM1). The interviews did not provide any further indications 

of intra-role conflicts at the logistical role, probably mainly because additional documents and their 

verification (driver’s license, etc.) are not needed to ride public transport. 

Lastly, an important intra-role conflict arose in the analysis of the customization role. Although the 

context-aware and dynamic integration of component mobility services is regarded as a key character-

istic of smart D2D mobility integrators, nearly all of the interviewees strongly emphasized their desire 

to take on this role themselves: “I say as a TTA we are the intermediary that offers customers alternative 

mobility” (MD4). Apparently, TTAs have invested significant resources into solutions to provide D2D 

mobility themselves. However, to date, the majority of projects are still in an early stage and focus only 

on local D2D trips (MD3, MD5, MD7, MD8, PM1). By contrast, the interviewees (e.g., MD2, MD5, 

MD7) assume that a Germany-wide offer would only attract “a handful of customers” (MD2). These 

statements show that there is apparently a large information asymmetry between some of the TTAs and 

D2D mobility integrators concerning the mobility market and its future development. As a result of the 

differing expectations of TTAs, a cooperation does not appear to be mandatory for economic reasons 

(branding, sales, etc.). But not all interviewees shared this pessimistic view or considered D2D mobility 

integrators as competitors to their own local D2D mobility solutions. As PM3 (see also e.g., MD1, MD3) 

stated “we need to strengthen our own platform, but we must also be present on other platforms [such 

as these from D2D mobility integrators]”. 

In summary, as depicted in Figure 2, a high number of intra-role conflicts inhibit the cooperation of 

TTAs with D2D mobility integrators. Quotations by each interviewee served as basis for our categori-

zation (clear, partial, and no conflict). A clear conflict is characterized by a complete rejection of a role, 

whereas in the case of a partial conflict there are arguments for and against acceptance of a role. 

 

Figure 2. Intra-role conflicts inhibiting cooperation. 
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The clearest and, thus, presumably the most persistent conflicts related to the logistical and the custom-

ization role. Especially the strong preference on the part of TTAs to take the customization role them-

selves makes it difficult to expect that D2D mobility integrators will realize large-scale cooperation 

quickly. This expectation is strengthened by the frequent rejection of the logistical role because TTAs 

are at least currently unable to provide the IT necessary for integration. Conversely, few intra-role con-

flicts stem from TTAs’ expectation that D2D mobility integrators should offer smarter D2D mobility. 

5 Implications 

Our results have several implications for research and practice. First, this paper contributes to the stream 

of smart integrator research, which is in the fledging stage and where the need for research is great (Alt 

et al., 2016; Beverungen et al., 2016; Willing et al., 2017b). Initially, we illustrated the evolution of 

intermediaries. In this context, we argued that due to technical progress (access to data, sensors, etc.) 

service integrators will become ‘smarter’ in future. Based on existing literature (e.g., Gretzel et al., 2015; 

Rocznik et al., 2017), we defined intermediaries that offer individual, context-aware and dynamic ser-

vice packages as ‘smart integrators’. 

Second, we show that the role framework provided by Barnes and Hinton (2007) can be adapted to 

analyze the roles of D2D mobility integrators, which are a subgroup of smart integrators. All interview-

ees underscored the significance of these roles and the associated tasks when thinking about the position 

of D2D mobility integrators in the mobility market. 

Third, we applied role conflict theory (e.g., Koch and Schultze, 2011; Merton, 1957) to examine the 

relationship between intra-role conflicts and the inability of D2D mobility integrators to offer D2D mo-

bility comprehensively. Our results illustrate that intra-role conflicts negatively influence the willing-

ness of TTAs to cooperate and hence the business model of D2D mobility integrators. Thus, the ap-

proach used may help to understand the “underlying mechanisms and phenomena of business model 

success and failure” as demanded by Veit et al. (2014, p. 50). More specifically, our results provide 

evidence of the frequent rejection of an intermediary position of D2D mobility integrators by TTAs. 

This is in line with the previous literature concerning e-intermediaries (e.g., Tay and Chelliah, 2011). 

On the other hand, the results indicate that TTAs only partially expect D2D mobility integrators to offer 

smarter D2D mobility. One reason for this is that they themselves are often unable to provide the re-

quired component mobility services (with real-time timetable data, etc.) due to insufficient IT capability. 

Nevertheless, the interviewees expect that the application of advanced IT can be used to remove some 

barriers to cooperation. 

Apart from this, there are numerous more practical implications. Our results suggest that German D2D 

mobility integrators are likely to remain stuck in business models that rely primarily on taking the in-

formational role if they wish to gain the cooperation of TTAs. This could be seen as a result of the lack 

of advanced IT capabilities. TTAs are often not able to recognize and reap the potential benefits provided 

when D2D mobility integrators act as smart integrators. For example, their revenues could increase 

through dynamic pricing (Kannan and Kopalle, 2001), or business area optimization (Willing et al., 

2017a). Against this background, especially policy makers (e.g., cities, districts, federal states), as fre-

quent shareholders of TTAs, should question their financing behavior. This also applies to TTAs’ at-

tempts to defend their ‘local empires’ by offering own D2D mobility. A fragmented landscape of local 

projects is unable to provide D2D mobility which is a real alternative to private car use. Given the fact 

that the mobility sector is one of the primary sources of greenhouse gases (Watson et al., 2011), a cor-

responding rethinking could be a crucial factor in slowing or stopping global warming. 

Conversely, D2D mobility integrators should prove how business models can be developed based on 

the informational role, such as by including information about additional services (dining, entertainment, 

etc.) or by monetizing location-based advertising. In addition, they should try to provide consistently 

high-quality information. Given the inability of many TTAs to provide real-time timetable information 

for all of their public transport companies, D2D mobility integrators should examine alternative data 

sources. One approach could be to integrate dynamic data available through passengers’ smartphones, 

following the lead of Google MapsTM. 
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6 Limitations and Future Research 

Our study has some limitations which should be addressed in future research. First of all, it is limited to 

the mobility sector. Although this sector is considered an important area for smart integrators (Alt et al., 

2016; Beverungen et al., 2016), further research should expand the focus. Interesting examples may be 

found in the medical tourism sector where (smart) integrators package component services such as ac-

commodation, surgery, and transfer (Connell, 2006). Second, our study was limited to German TTAs. 

Even though public transport companies are very important in providing valuable D2D mobility, alter-

native mobility providers (e.g., car-sharing, and taxi companies) as well as additional countries should 

also be analyzed. While the results are expected to be at least transferable to European countries with a 

similar organisational structure (Austria, Switzerland, etc.) they cannot easily be transferred, for exam-

ple, to developing countries (Marx et al., 2015). In addition, customer expectations on D2D mobility 

integrator roles should be examined to identify and solve possible intra-role conflicts. Third, the roles 

of D2D mobility integrators were only indirectly derived from existing literature (Albrecht and Ehmke, 

2016; Barnes and Hinton, 2007; Willing et al., 2017a; 2017b, etc.). Future research should be conducted 

with D2D mobility integrators to confirm the adapted role framework, as well as to identify possible 

inter-role conflicts (i.e., the conflicts between different roles of a D2D mobility integrator) inhibiting 

the business model. Moreover, an overarching role framework for smart integrators which recognizes 

the technical progress of IT should be drawn up. Lastly, interviewing experts is a good starting point for 

understudied research topics like smart integrators, in general, and D2D mobility integrators, in partic-

ular. However, further quantitative analyses are needed to ensure validity of the results. 

7 Conclusion 

We examined how intra-role conflicts impede the ability of D2D mobility integrators to offer smart D2D 

mobility. Our approach is novel in its adaptation of an existing role framework for e-intermediaries to 

account for D2D mobility integrators and the analysis of intra-role conflicts. 

We conducted qualitative interviews with experts from twelve German TTAs to evaluate their views 

concerning the roles of D2D mobility integrators and to reveal intra-role conflicts, identifying the most 

important ones with regard to the logistical and the customization role. We found that most TTAs are 

unable to support the delivery of electronic/mobile credentials (i.e., tickets and reservations) as they lack 

sophisticated IT solutions. We also found that TTAs often prefer to take an exclusive customization role 

when they initiate their own D2D mobility projects. Due to changes in customer demand as well as 

rising political pressure, such a non-cooperation behavior is not expected to be sustainable. 
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Abstract 

Technical progress has enabled companies to offer smart services. In the mobility sector, emerging 

door-to-door (D2D) mobility integrators promise to provide highly individualized, dynamic, and con-

text-aware mobility service by bundling different mobility services, such as car-sharing and public 

transport. These D2D mobility integrators are well-positioned to facilitate access and use of non-private 

car-based mobility and thus to contribute to solutions to major challenges facing cities around the 

world, such as traffic congestion and air pollution. However, D2D mobility integrators struggle to at-

tract mobility providers to their service ecosystem. 

This research applies the concept of legitimacy, which originates from institutional theory, and service-

dominant (S-D) logic to analyse the current embeddedness of mobility providers in service ecosystems 

and the underlying institutional arrangements as a possible barrier to entering into a D2D mobility 

integrator service ecosystem. 

An exploratory study with German mobility providers was conducted. Our empirical results show that 

embeddedness in already existing service ecosystems, in particular, reduces their need to gain market 

legitimacy and for the legitimacy of the new type of smart cooperation. These lead to a lack of cooper-

ation with D2D mobility integrators. 

Keywords: Institutional Theory, Legitimacy, Service-dominant Logic, Smart Mobility. 
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1 Introduction 

Cities around the world are confronted with the challenge of creating new mobility paradigms in order 

to improve the living conditions of their citizens and to preserve the environment for future generations. 

Currently, private car use constitutes a large share of total mobility (TCI Röhling Transport Consulting 

International, 2016), causing problems like traffic congestion, parking problems (Arnott and Inci, 2006; 

Giuffrè et al., 2012), as well as air and noise pollution (Barth and Boriboonsomsin, 2008; Murphy and 

Delucchi, 1998; Willing et al., 2017a; 2017b). Given the estimation that the percentage of the worldwide 

population living in cities will rise up from 50% in 2015 to 66% by 2050 (United Nations Department 

of Economic and Social Affairs, 2015), solutions are needed now more than ever. 

New possibilities are provided by the proliferation of information technology (IT) like smartphones, and 

ongoing technical progress (sensors, etc.). Several mobility services such as car-sharing (Firnkorn and 

Müller, 2011; Hildebrandt et al., 2015), bike-sharing (Shaheen et al., 2010), or ride-sharing (Teubner 

and Flath, 2015) have become much simpler and more convenient to use, contributing to their increased 

popularity and thus to less dependency on private car use. More recently, in a manifestation of Arthur 

(2009, p. 194) observation that “technology creates the structure of the economy”, an entirely new mar-

ket actor has emerged. So-called door-to-door (D2D) mobility integrators aimed to offer smart D2D 

mobility, which is characterized by individual, context-aware, and dynamic packaging of mobility ser-

vices provided by different mobility providers like bus, car-sharing, or train companies (Schulz et al., 

2018). D2D mobility services save customers time and energy by eliminating the need to search through 

myriad mobility service offerings as well as challenging on-trip adaptations, for example, due to short-

term cancellations or delays. For these reasons, D2D mobility integrators are well-positioned to better 

fulfil city dwellers’ mobility needs (Alt, 2016; Winter et al., 2012) and to provide a viable alternative to 

private car use. As a result, it is expected that D2D mobility services will command the largest share of 

the mobility market (Consulting4Drive and BSL Transportation Consultants, 2015). 

However, whereas there is little doubt about the value of the services D2D mobility integrators can offer, 

technical implementation of these D2D mobility services is still its infancy. A recent study by Willing 

et al. (2017b) finds that all government-backed projects have either been abandoned or are not yet in 

full operation. A handful of private-sector solutions (e.g., Moovel, Qixxit) are on the market, but the 

D2D mobility services provided lack important features of smart mobility, such as a booking/payment 

functionality and access to a larger number of mobility providers and their services to offer alternative 

D2D trips (Willing et al., 2017a; 2017b). Albrecht and Ehmke (2016), for instance, find that D2D mo-

bility integrators are often unable to integrate the mobility services of public transport (56%), or station-

based car-sharing companies (78%) into their technical solutions. 

To date, D2D mobility integrators and their difficulties have been largely ignored by research (Willing 

et al., 2017b). In this exploratory paper, we partly fill this gap by exploring how mobility providers like 

bus, car-sharing, or train companies can be convinced to cooperate with D2D mobility integrators. Some 

studies (e.g., Beirão et al., 2017; Frow et al., 2016; Vargo and Lusch, 2017; Vargo et al., 2008) have 

examined service provision by multiple actors using service-dominant (S-D) logic and its underlying 

concepts of service ecosystem and value co-creation as an investigatory lens. However, these studies 

are often on a meta-theoretical level (Vargo and Lusch, 2017), are without empirical evidence (see 

Giesbrecht et al., 2017), and seldom incorporate IT as an enabler (Breidbach and Maglio, 2016). To 

further develop S-D logic towards a midrange theory, framework, and model, Vargo and Lusch (2017) 

proposed using non-marketing theories. 

In management literature, different theories like transaction cost theory (Barney and Hesterly, 2006; 

Ireland et al., 2002), the resource-based view (Eisenhardt and Schoonhoven, 1996), social network the-

ory (Ahuja, 2000; Kenis and Knoke, 2002), organizational learning theory (Kale et al., 2000), and insti-

tutional theory (Dacin et al., 2007; Oliver, 1990) have been used to examine rationales for dyadic stra-

tegic alliance formation. Given the expected high importance of institutions, which are “humanly de-

vised rules, norms, and beliefs that enable and constrain action” (Scott, 2008; Vargo and Lusch, 2017, 

p. 49), and their higher-level institutional arrangements in establishing a service ecosystem (Koskela-

Huotari et al., 2016a; Vargo and Lusch, 2016; 2017; Vargo et al., 2015), we draw on institutional theory 
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and its concept of legitimacy. We argue that a mobility provider and its activities must conform to insti-

tutional arrangements, and, if the resulting pressure is strong enough, enter into a service ecosystem of 

a D2D mobility integrator for legitimacy purposes (Dacin et al., 2007). Taking into account the low 

cooperation rate of mobility providers, our research questions is: How do existing institutional arrange-

ments impede the need of mobility providers to gain legitimacy and thus act as barriers to their coop-

eration with D2D mobility integrators? 

To approach this research question, we conducted explorative interviews with experts from thirteen 

German mobility providers. Analysing mobility providers as a potential part of the IT-enabled service 

ecosystem of D2D mobility integrators, we present their lack of legitimacy needs as a result of existing 

institutional arrangements. After introducing the theoretical background, we explain our methodology, 

and present and discuss our results. 

2 Theoretical Background 

2.1 Service Ecosystem of D2D Mobility Integrators: A Service-Dominant 
Logic Perspective 

Traditional scientific literature is grounded on a goods-dominant (G-D) logic, which is characterized by 

a company and output-centric perspective. Their central characteristics are the assumption that custom-

ers exchange for goods, i.e., primarily manufactured things such as cars, and that their value is deter-

mined by the producers (value-in-exchange). Hence, customers are solely passive recipients of goods, 

which they receive on the market (Vargo and Lusch, 2004). (Nischak et al., 2017; Spohrer et al., 2008) 

In 2004, Vargo and Lusch (2004; 2016; 2017) introduced a new service-dominant (S-D) logic into mar-

keting. More recently, a high number of authors from different research fields (e.g., Hearn et al., 2007; 

Jarvis et al., 2014; Storbacka et al., 2016), including service science (Maglio et al., 2009; Spohrer and 

Maglio, 2010, etc.), and information systems (IS) (e.g., Giesbrecht et al., 2017; Lusch and Nambisan, 

2015; Schmidt-Rauch and Schwabe, 2014), also adopted this perspective. According to S-D logic, ser-

vice, which is defined as “the application of resources for the benefit of others” (Vargo and Lusch, 2017, 

p. 48), is the basis of exchange (Vargo et al., 2008). Thereby, the former differentiation between cus-

tomers and producers is becoming obsolete, assuming that all actors engage in service-for-service ex-

change, i.e., resource integration activities (Vargo and Lusch, 2016; 2017). For instance, customers have 

to provide their GPS data to D2D mobility integrators in order to get context-aware, dynamic packaging 

of mobility services. It also becomes clear that the particular context of an actor (e.g., the current trip 

home) plays an important role for its resource integration (Chandler and Vargo, 2011). Hence, the pre-

vious principle of value-in-exchange (G-D logic) is replaced by the principle of value-in-use (Vargo and 

Lusch, 2004), or, more precisely, by value-in-context (Chandler and Vargo, 2011; Vargo and Lusch, 

2017; Vargo et al., 2008). 

The service-for-service exchange connects actors in a service ecosystem, which represents “a relatively 

self-contained, self-adjusting system of mostly loosely coupled social and economic (resource-integrat-

ing) actors connected by shared institutional logics and mutual value creation [i.e., value co-creation] 

through service exchange” (Lusch and Nambisan, 2015, p. 161. For varying definitions, see Nischak et 

al. (2017). See Spohrer et al. (2008) for a related definition of a service system). Given this definition, 

the size of service ecosystems varies from small (individual households, companies, etc.) to large, such 

as nations and global markets (Koskela-Huotari et al., 2016a). A specific service ecosystem is thus not 

autonomous because its actors are embedded in multiple service ecosystems simultaneously (Akaka et 

al., 2013). The analysis of a service ecosystem like those of a D2D mobility integrator (see Figure 1) 

therefore requires zooming in and out, which Chandler and Vargo (2011) describe as oscillating foci. 

For example, taking a narrow focus, the D2D mobility integrator service ecosystem consists at least of 

customers and different mobility providers like car-sharing, bus or train companies (1a-d). Expanding 

the focus makes additional actors visible, such as a national government (1a) legislating for the promo-

tion of car-sharing parking lots in public spaces to enhance physical connection with bus and train sta-
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tions (Bundesministerium für Verkehr und digitale Infrastruktur, 2017), local transport and tariff asso-

ciations (1c) harmonizing tariffs between different public transport companies (Reinhardt, 2012), or 

industry associations (1d). These possible additional actors are indicated with black dots. The different 

sizes of the dots illustrate the varying number of actors’ service-for-service exchange relations. 

 

Figure 1. Exemplary service ecosystem of a D2D mobility integrator.  

According to Vargo and Lusch (2017), the coordination mechanism for the actors involved in a service 

ecosystem and their service-for-service exchange activities are institutions and institutional arrange-

ments (a synonym for “shared institutional logics” (e.g., Lusch and Nambisan, 2015, p. 163)). Institu-

tions are “humanly devised rules, norms, and beliefs that enable and constrain action” (Scott, 2008; 

Vargo and Lusch, 2017, p. 49), what North (1990, p. 3) also calls “the rules of the game”. Institutional 

arrangements are the higher-order collection of these interrelated institutions (Vargo and Lusch, 2017). 

Due to the embeddedness of actors in multiple service ecosystems, institutions and institutional arrange-

ments also exist between service ecosystems (Akaka et al., 2013; Koskela-Huotari et al., 2016a; 

Lawrence and Suddaby, 2006). For instance, a car-sharing company (1a) faces institutions on a company 

level (corporate culture, etc.), mobility-sector level (e.g., cooperation with a D2D mobility integrator), 

as well as on a nation level, such as the law for the promotion of car-sharing parking lots. 

However, institutions and institutional arrangements not only enable service-for-service exchange. If 

they are incompatible, they cause conflicts, which constrain service-for-service exchange (Akaka et al., 

2013; Koskela-Huotari et al., 2016a; Vargo et al., 2015). In an extreme case, this could lead to a situation 

in which mobility providers being completely incapable to conduct service-for-service exchange with 

D2D mobility integrators. This means that the service ecosystems concerned are not nested. As depicted 

in Figure 1, mobility providers like car-sharing companies (3) already often cooperate through digital 

platforms (Remane et al., 2016). It is therefore conceivable that decision-makers do not see the necessity 

for cooperating with emerging D2D mobility integrators. In addition, at least in larger cities, mobility 

services like bus, subway, and tram transport (4) are frequently provided by subsidiaries of the same 

company. As a result, IT solutions are often already available which allow these mobility services to be 

combined (Masuch et al., 2013; Willing et al., 2017b). 

By focusing on a clearly defined service ecosystem, like that of a D2D mobility integrator (1), scientific 

literature (Koskela-Huotari et al., 2016a, p. 2964; Lawrence and Suddaby, 2006) have recommended 

“breaking, making, and maintaining [of its] institutionalized rules”, in order to solve its inherent con-

flicting institutions and institutional arrangements and thus to increase service-for-service exchange. 

Necessary adjustments can be initiated by the inclusion of one or more new actors (Koskela-Huotari et 

al., 2016a). However, S-D logic research has not yet examined how institutions and institutional ar-

rangements that an external actor in its current service ecosystem face, such as in the case of the mobility 

providers (2) to (4), can prevent such a step. In order to shed more light on this issue, we expand S-D 

logic by introducing the concept of legitimacy (Dacin et al., 2007). 
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2.2 Adding the Concept of Legitimacy to Service-Dominant Logic 

Whereas S-D logic-informed research – whether in an IS (e.g., Koskela-Huotari et al., 2016b; Lusch and 

Nambisan, 2015) or other context (Akaka et al., 2013; Vargo and Lusch, 2017, etc.) – has only more 

recently begun taking an institutional perspective, related institutional theory is well established in a 

number of scientific areas like sociology (e.g., DiMaggio and Powell, 1983; Meyer and Rowan, 1977), 

management (e.g., Baum and Oliver, 1991; Dacin et al., 2007; Oliver, 1990; Provan et al., 2015) and IS. 

Focusing on the application of institutional theory in IS research specifically, based on the literature 

review of Mignerat and Rivard (2009), three broad research streams can be identified. 

A first stream examines the influence of institutional pressure exerted by different actors (government, 

suppliers, competitors, etc.) on the diffusion of IT innovations, such as electronic-trading systems 

(Khalifa and Davison, 2006), physician order entry systems (Kaganer et al., 2010), or electronic data 

interchanges (Teo et al., 2003). A second stream focuses on how actors respond to such pressure and 

shape institutional arrangements. Exemplary studies focus on institutionalization processes with regard 

to sharing platforms (Schultze and Bhappu, 2017), security standards (Backhouse et al., 2006), enter-

prise resource planning (ERP) systems (Lyytinen et al., 2009), and healthcare systems (Miscione, 2007; 

Nielsen et al., 2014). Institutional theory has also been applied with regard to the institutionalization of 

nascent markets like cloud computing (Lai et al., 2014; Su, 2011), couchsurfing (Marton et al., 2017) 

and electronic exchanges (Cousins and Robey, 2005), a category which includes the D2D mobility mar-

ket. Finally, a third stream analyses the interaction between IT and existing institutions (Avgerou, 2000; 

Mangan and Kelly, 2009; Sia and Soh, 2007). For instance, Cho and Mathiassen (2007) find misalign-

ment between telehealth innovation and healthcare industry infrastructure leads to a barrier for adoption. 

We base our introduction of the concept of legitimacy into S-D logic to better explain how existing 

institutions and institutional arrangements can be barriers to mobility providers conducting service-for-

service exchange with D2D mobility integrators mainly on conclusions reached in the first research 

stream. According to Suchman (1995, p. 574) “legitimacy is a generalized perception or assumption 

that the actions of an entity [a mobility provider] are desirable, proper, or appropriate within some so-

cially constructed system of norms, values, beliefs, and definitions [i.e., institutional arrangements of its 

established service ecosystem (Vargo and Lusch, 2017)]”. As the analogies to the present research in 

brackets indicate, this definition supplements the widely accepted definition of a service ecosystem: “a 

relatively self-contained, self-adjusting system of mostly loosely coupled social and economic (re-

source-integrating) actors connected by shared institutional logics [i.e, institutions and institutional ar-

rangements] and mutual value creation through service exchange” (Lusch and Nambisan, 2015, p. 161). 

To date, institutional theory and its concept of legitimacy have rather taken a G-D logic perspective, as 

indicated by the lack of focus on value co-creation (e.g., Cousins and Robey, 2005; Dacin et al., 2007; 

Marton et al., 2017; Provan et al., 2015). By introducing the concept of legitimacy into S-D logic, it 

becomes clear that a specific actor, such as a mobility provider, needs to obtain legitimacy for its actions 

from the actors of its existing service ecosystem. 

Based on these arguments, we assume that actors (government, industry associations, other mobility 

providers, etc.) constituting the service ecosystem of mobility providers can “impose significant pres-

sures on [them] to justify their strategic actions” (Dacin et al., 2007, p. 171). This also influences their 

decision whether or not to conduct service-for-service exchange with D2D mobility integrators. Thus, 

the need of each mobility provider to legitimize its actions varies depending on the service ecosystems 

in which it is embedded. For example, the car-sharing company Car2go can draw on the existing legiti-

macy of its well established parent company Daimler AG, and hence does not face the same challenges 

as more recent start-ups such as Uber (Marton et al., 2017). Similarly, Dacin et al. (2007) argue that the 

need to legitimize actions depends on company-specific as well as environmental characteristics and 

can be a rationale for forming strategic alliances. In turn, given the frequent lack of service-for-service 

exchange between mobility providers and D2D mobility integrators (Albrecht and Ehmke, 2016), we 

expect that the other actors in their service ecosystem are not exerting sufficient legitimacy pressure on 

mobility providers to persuade them to cooperate with a D2D mobility integrator. 
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2.3 Possible Legitimacy Needs of Mobility Providers 

In order to better understand the possible kinds of such pressure leading to legitimacy needs of mobility 

providers and, as a result, to service-for-service exchange with D2D mobility integrators, we draw on 

the institutional theory based framework of Dacin et al. (2007). This is also in line with the recommen-

dation of Vargo and Lusch (2017) to further develop S-D logic with frameworks from outside marketing. 

Subsequently, we transfer the five types of legitimacy needs (market, relational, social, investment and 

alliance legitimacy), which, together or alone, motivate companies to enter a strategic alliance (Dacin et 

al., 2007), to the broader service ecosystem setting. 

A mobility provider may conduct service-for-service exchange with a D2D mobility integrator in order 

to achieve market legitimacy, i.e., to establish or maintain the rights or qualifications necessary to con-

tinue doing business in its existing market or to enter into a new market, as in the case of D2D mobility. 

The need to gain market legitimacy is particularly high when a mobility provider lacks experience, a 

good reputation, or government approval in the eyes of its service ecosystem actors (customers, munic-

ipality, etc.). For example, after Uber was criticised for violating the German Passenger Transportation 

Act, it was banned in Germany (Seibt, 2016). In the positive sense, cooperation with a D2D mobility 

integrator perceived as an important actor to address the mobility-related challenges of cities could fa-

cilitate authorisation. 

A mobility provider may also cooperate with a D2D mobility integrator in order to be perceived as an 

attractive potential member for a further service ecosystem (relational legitimacy). The mobility market 

is changing and its future is unclear (Münchner Kreis e.V., 2017; Schreieck et al., 2018). Numerous 

mobility providers with varied and sometimes innovative business models have entered the car- and 

ride-sharing market (Remane et al., 2016; Teubner and Flath, 2015), leading to high fragmentation. 

Simultaneously, market consolidation has already taken place in certain areas, such as German long-

distance bus service (Breitinger, 2016). In addition, technical advances in autonomous driving are ex-

pected to further change the structure of the mobility market (Doll and Vetter, 2017). Against this back-

ground, it seems obvious that mobility providers are more likely cooperate with D2D mobility integra-

tors when they expect to need to expand beyond their current service ecosystem and face high competi-

tion for attractive partners. 

Another possible reason for cooperating is to gain social legitimacy. Our S-D logic perspective high-

lights that the service ecosystem of mobility providers includes not only possible additional mobility 

providers, but also a large number of other actors, such as national governments, municipalities, and, of 

course, citizens. Each of these actors evaluates the social acceptability of mobility providers’ behaviour. 

Given the high number of problems caused by dominant private car usage, such as traffic congestion, a 

lack of parking (Arnott and Inci, 2006; Giuffrè et al., 2012) and air and noise pollution (Barth and 

Boriboonsomsin, 2008; Murphy and Delucchi, 1998), resulting in part from the inability of mobility 

providers to offer attractive mobility services, the need to enhance social legitimacy should be high. We 

argue that cooperation with a D2D mobility integrator can increase the attractiveness (Willing et al., 

2017b) and social legitimacy of individual mobility services. 

As already described in the introduction, the possibilities for providing mobility services have changed 

considerably in recent years due to the proliferation of smartphones and the emergence of new IT solu-

tions, for example, for the provision of mobile tickets and real-time timetable data (Willing et al., 

2017b). This development exerts enormous pressure on mobility providers to invest in order to meet the 

new requirements for vehicles, traffic infrastructure, and IT equipment (data platforms, sensors, etc.). 

While most service ecosystems actors acknowledge the necessity of investment in the long term, some 

financial actors, such as municipalities and parent companies, question the economic necessity for in-

vestment in the short term. For example, almost two thirds of the German experts surveyed in the study 

of Lasch et al. (2005) shared the expectation that electronic tickets will not provide economic benefits 

for mobility providers. In other words, there appears to be a lack of investment legitimacy. We argue 

that in order to legitimize their expenditures, mobility providers can enter a service-for-service exchange 

with a D2D mobility integrator. As Willing et al. (2017a) argue, a D2D mobility integrator, deploying 
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advanced IT, can provide services leading to economic advantages for a mobility provider, such as rec-

ommendations for business area optimization or multi-mobility provider analyses. 

Lastly, the aim to gain alliance legitimacy, which is “to establish endorsement for the alliance form 

itself” (Dacin et al., 2007, p. 178), can encourage companies to enter strategic alliances. For example, 

in the past, competing automobile manufacturers initially had to validate the appropriateness of a stra-

tegic alliance as a form of transaction in this sector. However, in the case of our study, there seems to 

be no necessity for such a traditional alliance legitimacy. As explained, most mobility providers already 

operate in service ecosystems and cooperate with other mobility providers directly or indirectly, for 

instance, through digital platforms. Today it is widely recognized that mobility services are sometimes 

in a competitive but more often in a complementary relationship (Willing et al., 2017a). We argue that 

mobility providers seek to establish a smart service integrator legitimacy when conducting service-for-

service exchange with D2D mobility integrators. Similar as the alliance was new for automobile manu-

facturers in the past, a cooperation with D2D mobility integrators aiming to provide individual, context-

aware, and dynamic packaging of mobility services (Schulz et al., 2018) is new for mobility providers. 

Due to the high share of private car use in total mobility (TCI Röhling Transport Consulting 

International, 2016), the validation and legitimation of an intermediary role of D2D mobility integrators 

can contribute to ensuring the future business success of mobility providers. 

In sum, based on the adapted framework, we assume that mobility providers may face five different 

kinds of pressure to legitimize themselves, and that cooperation with a D2D mobility integrator can 

provide the required legitimacy. In this study, we interview experts from German mobility providers to 

understand their lack of legitimacy needs and determine how that lack is shaped by the institutional 

arrangements of their current service ecosystem. 

3 Methodology 

3.1 Research Context 

D2D mobility integrators as well as the scientific research on this topic are essentially limited to Europe, 

especially Germany (Willing et al., 2017b). The reasons for this could be pre-existing infrastructure, 

high public pressure, and legal conditions (Marx et al., 2015; Willing et al., 2017b). According to over-

views of D2D mobility integrators operating in German-speaking Europe by Albrecht and Ehmke (2016) 

and Willing et al. (2017a; 2017b), all D2D mobility integrators are still in the start-up phase, illustrated 

by the limited functionality of their IT solution, for example, their lack of consideration of dynamic 

customer location data (Albrecht and Ehmke, 2016), and their failure to offer a booking or payment 

function (Willing et al., 2017a). The two most well-known examples are Moovel (Daimler AG) and 

Qixxit (Deutsche Bahn AG), which are both subsidiaries of established mobility companies. Simultane-

ously, publicly funded research projects like the Intermodal Mobility Assistance for Megacities (Masuch 

et al., 2013), Mobility Broker (Beutel et al., 2014a; 2014b), or WISETRIP (Aditjandra et al., 2009) 

envision D2D mobility. However, these projects have not yet been implemented or have been discon-

tinued (Willing et al., 2017b). (Beutel et al., 2014b)  

We chose the German mobility market as the focus of this research because of its large size and unique 

structure. In 2015, German public transport, which is a collective of bus, subway, train, and tram 

transport, carried more than 10 billion passengers (Verband Deutscher Verkehrsunternehmen, 2016). In 

comparison, there were only a little over 4.5 billion passengers in Spain (Instituto Nacional de 

Estadística, 2016) and just over 2 billion passengers in Switzerland (in 2014) (Verband öffentlicher 

Verkehr, 2017). In addition, most German public transport companies belong to transport and tariff 

associations (TTAs), which are traditional service ecosystems. German TTAs used to consist solely of 

public transport companies, but now regional authorities, such as federal states, districts, or cities are 

frequently also shareholders (Reinhardt, 2012). This organizational specificity leads to a particularly 

high number of institutional arrangements, which may impede the legitimacy needs of mobility provid-

ers. 
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3.2 Data Collection and Analysis 

Our data collection reflects the grouping of German public transport services into TTAs, which reflects 

the idea of mobility providers acting together in a service ecosystem. We used a theoretical sampling 

method (Flick, 2009; Glaser and Strauss, 1967) to choose twelve out of approximately 124 TTAs 

(Reinhardt, 2012; Wikipedia, 2016) typical in terms of the number of public transport companies in-

volved and passengers per year. We excluded TTAs and their public transport companies that currently 

conduct service-for-service exchanges with an external D2D mobility integrator. We then chose between 

2 and 12 of the public transport companies belonging to each TTA, depending on the size of the TTA, 

resulting in a selection of 57 public transport companies. In addition, we identified twelve further mo-

bility providers, such as car-sharing and taxi companies, located in the geographical area of the selected 

TTAs. Because some of the car-sharing companies operate nationwide, and therefore in the geographical 

area of several TTAs, and because there are only a few bike-sharing companies, we randomly chose 

seven additional companies from the list of members of the association of German car-sharing providers 

(bsc Bundesverband CarSharing e.V., 2016) and from an updated bike-sharing market overview 

(Monheim et al., 2012; Wikipedia, 2017) to enhance our selection. In total, our selection comprises 76 

mobility providers. 

Since the managing director (MD) of the mobility providers is responsible for strategic decisions like 

whether to enter into a service ecosystem of D2D mobility integrators, we chose him/her as our contact 

person. Using a snowball sampling method (e.g., Su, 2013), we encouraged them to name further or 

more appropriate employees, such as department heads (HD). This approach using “highly knowledge-

able informants” (Eisenhardt and Graebner, 2007, p. 28) helps us to reduce bias by image-conscious 

interviewees. We received thirteen interview confirmations, whereby in the case of MD8 and HD1 a 

joint interview appointment was agreed. Table 1 shows interviewees’ demographic data and basic facts 

about their company. 

ID Role / Function Gen-

der 

Years in 

position 

Type of 

company 

Number 

of em-

ployees 

Passen-

gers / 

bookings 

(in mil-

lions) 

Revenue 

(EUR 

millions) 

MD1 Managing director Male 4 Car-sharing 17 0.02 2 

MD2 Managing director Male 2 Car-sharing 12 n.a. n.a. 

MD3 Managing director Female 5 Car-sharing 180 1 14 

MD4 Managing director Male 12 Bus, tram 2,000 176 214 

MD5 Managing director Male 2 Train 300 11 80 

MD6 Managing director Male 7 Bike-sharing 3 0.03 0.3 

MD7 Managing director Male 18 Bus 19 1 n.a 

MD8 Managing director Female 2 
Bus, tram 500 52 n.a 

HD1 Head of department Female 1 

HD2 Head of department Male 2 Bus, tram 700 43 27 

HD3 Head of department Male 2 Bus, tram 2,000 174 154 

HD4 Head of department Male 4 Car-sharing n.a. n.a. n.a. 

MM1 Marketing manager Male 1 Car-sharing n.a n.a 3 

OM1 Operations manager Male 17 Bus 80 2.5 4 

   Table 1. Overview of interviewees and their companies.  

Before the interviews were carried out, a semi-structured guideline (Yin, 2014), including questions 

about possible legitimacy needs of mobility providers, was developed. The questions comprised tech-

nical aspects like the currently used IT, and business-related topics, such as the involvement in current 

service ecosystems. The interviews took place between November 2016 and June 2017, and lasted on 
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average 31 minutes. All interviews were recorded and transcribed (Flick, 2009). In addition, we followed 

a data triangulation approach (Flick, 2009; Miles et al., 2014) in order to enrich the interview data and 

to validate the statements of the interviewees. The secondary data (company reports, press releases, etc.) 

was collected through the websites and via publicly available data sources. 

For data analysis, the software NVivo 10 was used. Following an iterative coding approach (Strauss and 

Corbin, 1998), one of the researchers scanned, categorized and coded the data. The initial coding schema 

was derived from the five types of legitimacy needs (market, relational, social, investment and smart 

service integrator legitimacy). In a second cycle of analysis, the codes of each entity were cross-related 

(Miles et al., 2014). During the entire coding process, the researchers constantly discussed the emerging 

coding with the aim to reduce the coding bias and to strengthen the internal validity. In addition, alter-

native explanations were checked to ensure the explanatory power of the results. 

4 Analysis Results 

We structure our results along the five legitimacy needs of mobility providers that may positively influ-

ence their decision to cooperate with D2D mobility integrators. We find that particularly car-sharing 

company representatives (MD1, MD2, MD3, MM1) believe that a D2D mobility integrator can help 

them to establish or maintain the rights or qualifications necessary to continue doing business in their 

existing car-sharing market or to enter into the D2D mobility market. This demonstrates a need for 

market legitimacy. For example, MD2 stated that the company is “still relatively new to the market and 

still relatively small (…). [And] it is, of course, a huge advantage if you can make a registration through 

a platform [of a D2D mobility integrator] once and try it [its car-sharing service] out without any 

additional hurdles”. 

By contrast, other interviewees voiced little need to gain market legitimacy through D2D mobility inte-

grators. The car-sharing company of HD4 belongs to a regional municipal utility whose subsidiaries 

also provide bus and tram transport and operate a bike-sharing service. This company appears to already 

have the rights and qualifications (e.g., bus transport concessions, market experience, and reputation in 

the market) necessary to succeed in its car-sharing business and to enter into a regional limited D2D 

mobility market: 

“We will never be represented there [on D2D mobility integrator platforms] because our market 

is not supraregional. Hence, we will deliberately distinguish ourselves by saying that we can offer 

something here in the city area identical to what Qixxit and Moovel can provide for a larger area.” 

(HD4) 

Similarly, MD6 highlighted the regional character of its business activity as well as its focus on non-

digital distribution channels as reasons why the emerging D2D mobility market is not particularly at-

tractive for its bike-sharing company. Thus, no new rights or qualifications are needed: 

“If we are requested for a destination that seems to make sense for us, we will of course place bikes 

there. (…). For this I don’t need other platforms [e.g., from D2D mobility integrators] also not to 

win [end] customers online. You win them in cities like [names of the cities] better directly on site 

because it is always about the specific sector of tourism.” (MD6) 

In contrast to this, HD2 attributes high relevance to the D2D mobility market at least in the future (“we 

already see this as a market, but not in the current situation. Rather, in the long term, maybe in ten 

years”). This appears to indicate that the need of some of the mobility providers to achieve market 

legitimacy is likely to increase in the future. In addition, there are interviewees for whom such a need is 

only partly existent, which means there are arguments for and against its existence. For instance, MD8 

expects the D2D mobility market to divide into two parts: 

“On my smartphone I have a separate section, called ‘public transport apps’. There are eleven 

[apps] right now and this is okay for me. Because when I am in Berlin or in Cologne, I don’t need 

an app that also shows me all transport connections from Munich. (…). But when I really make a 

longer trip, then I am quite interested in seeing the last mile of this travel chain as well. Hence, I 

have different needs, which probably have to be reflected in different apps.” (MD8) 
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Because MD8 estimated a much higher customer demand for D2D mobility services in a specific city, 

the necessity for service-for-service exchange with nationally operating D2D mobility integrators is 

limited. In summary, the proportion of mobility providers with an existent, partly existent, and non-

existent need for market legitimacy is almost equal. 

Secondly, mobility providers can enter into a service ecosystem of D2D mobility integrators in order to 

gain relational legitimacy, i.e., because they wish to be perceived as an attractive potential member for 

further service ecosystems. This presupposes that the D2D mobility integrator and the actors of its ser-

vice ecosystem are considered sufficiently attractive to increase their own attractiveness. However, al-

most all interviewees question this. For example, HD3 argued that, in the current state of flux, an eval-

uation of the attractiveness and subsequent selection of appropriate D2D mobility integrators is impos-

sible: 

“But it [a D2D mobility integrator] could also be a competitor. This is still an unclear situation 

that depends on how these third parties, as well as we ourselves, will develop over the next few 

weeks, months, and years. I don’t think it is possible to final answer the question of competition or 

partnership today.” (HD3) 

HD4 added that the strong dependency on the respective parent company represents a difficulty to iden-

tify the D2D mobility integrator which will succeed on the market:  

“Moovel (…) will not integrate certain competitors [e.g., from Car2go, the car-sharing company 

of Daimler AG] because of their owners. Thus, two or three apps will remain on the market and 

then you can evaluate their quality; how well do the D2D trips work?” (HD4) 

In addition, the interviewees (MD2, MD5, MD8, OM1) expected negative economic consequences for 

their current business. Resulting from the fact that the parent company is often a traditional automobile 

manufacturer or a direct competitor, as in the case of the Deutsche Bahn AG, they assumed an over-

reaching and non-neutral creation of D2D mobility services. For instance, MD2 illustrated: 

“Everyone is asking the big question: What is Daimler AG’s intention? Why does the Daimler AG 

want to do this? There must be something wrong. They are probably trying to push or pull us in 

one direction. Because it is an automobile company and not a public provider there is a bit of 

skepticism.” (MD2) 

The legal affiliation of a D2D mobility integrator to an automobile manufacturer also reduces its attrac-

tiveness in the eyes of the car-sharing companies controlled by competing automobile manufacturers. 

In the case of MM1, whose car-sharing company belongs to one of the largest European automobile 

manufacturers, competitive thinking closely ties its company to the superordinate service ecosystem of 

the parent company:    

“All mobility platforms are somehow in the hands of automobile companies or in the process of 

being purchased by automobile or mobility companies. For example, Free2Move – Groupe PSA, 

Moovel – Daimler AG, (…), Urbi is about to be purchased. (…). Everyone is buying in the general 

store of mobility start-ups what s/he still needs for its portfolio” and “Everyone hopes that his or 

her acquisitions are suitable to capture the market.” (MM1) 

The observation that an embeddedness in an existing service ecosystem contributes to making D2D 

mobility integrators unattractive is also emphasized by MD8. Its TTA can already now offer an inte-

grated ticket for its local bus and tram companies, which, for example, Qixxit cannot do. Moreover, 

MM1 implies that further mobility platforms – the two additionally mentioned do not provide D2D 

mobility, but only allow access to car-sharing services offered by different companies – are regarded as 

equally attractive as those of D2D mobility integrators. 

Another reason for mobility providers to engage in service-for-service exchange with D2D mobility 

integrators is to meet social legitimacy needs. Different actors from its service ecosystem, such as the 

national government, municipalities, or citizens, evaluate whether its current behaviour is acceptable. In 

the case of the car-sharing companies, the interviewees (MD1, MD2, MD3, MM1) did not perceived 

such legitimacy pressure, which could be due to the fact that these companies use environmentally 
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friendly cars (e.g., with electric drive). In contrast, as exemplified by the following quotations, there are 

more differentiated results concerning the other mobility providers. As HD3 stated: 

“The question at the moment is: Can it [a D2D mobility integrator] ensure that access to in our 

view meaningful mobility, with regard to urban development, [and] ecological development, can 

be further facilitated?”, whereby s/he more precisely specified ‘in our view’ as “in the interest of 

cities, associations, politics, etc..” (HD3) 

It becomes clear that HD3 currently perceived high pressure to legitimize its behaviour in light of prob-

lems caused by the large share of private car use, such as traffic congestion and air and noise pollution. 

An obvious explanation for this result is that three cities are shareholders of this mobility provider. 

However, as in the cases of MD7 (“there is no specification at the moment”) and OM1 (“we [the mem-

bers of its TTA] are rather in the phase where we are making observations now and will decide at a 

later point in time”) there are also regional authorities, acting as shareholders of a TTA, which are not 

exerting sufficient legitimacy pressure on public transport companies to persuade them to cooperate 

with D2D mobility integrators. 

None of the mobility providers expressed the need to gain investment legitimacy. This is partly because, 

although the mobility market has changed rapidly due to technical advances, the mobility providers 

obtained approval for cost-intensive investments in new equipment as, for instance, necessary for the 

provision of real-time timetable data and mobile tickets. This is reflected by MD4: 

“The need for this development and for digitalization (…) is seen in any case and it is also under-

stood that this costs money. I observe that we are already dealing with understanding owners fa-

miliar with the issue. On the contrary, I am aware of cases of other municipal transport companies 

which, if they do not address this development, get reprimanded.” (MD4) 

Similarly, OM1 is stating that its owners are relatively generous and “also willing to spend money, 

where a corresponding revenue does not immediately result and everything cannot be realized in a cost-

covering way”. Nevertheless, it is somewhat surprising that this applies equally to private and public 

mobility providers. In some cases (MD2, MD6, MD8, HD4), we could even observe that the desire to 

act in the interests of owners leads to a rejection of D2D mobility integrators. As MD2 stated: 

“At the end, the customer looks at the Moovel-App (...), i.e., to what extent does my brand erode? 

(…). But if I want to continue to operate this [its mobility service] as an independent brand, the 

platform [of a D2D mobility integrator] is already a threat. (…). It is also a question of money. In 

group thinking, we put a few hundred million euros into a brand like [name of the brand], which 

thus has a brand value. The brand value is also shown on the balance sheet. Now, if I say that I 

will forego the brand, first of all, I will lose a large share of goodwill on the balance sheet. Why 

should I give it away?” (MD2) 

Such concerns especially existed in cases in which the respective mobility provider is embedded in a 

larger service ecosystem of an automobile manufacturer or a local municipal utility. 

Lastly, our analysis showed that most of the mobility providers have no need to build up a smart service 

integrator legitimacy with the help of D2D mobility integrators currently operating in the market. This 

is caused by actors that are present in their service ecosystem, such as a subsidiary of the federal state 

(HD2), a sector association (MD5), a TTA (MD4, MD8, HD3), a parent company (HD4), or another 

mobility provider (MM1), which integrate the respective mobility provider into their own D2D mobility 

project. In this way, these mobility providers contribute – at least in the long term – to the legitimation 

of the new type of cooperation and thus to the intermediary role of D2D mobility integrators. However, 

as can be seen from the quotation of HD2, the involvement is not always welcome: 

“We are participating in a development carried out by the [name of the subsidiary of the federal 

state]. An app has been developed (…) and we are more or less inevitably involved due to the fact 

that we operate mobile ticketing. The mobile ticketing becomes part of these mobility chains.” 

(HD2) 

One reason for this reluctance could be the low success rates of public funded D2D mobility projects, 

as described above. Besides this political directive, the close ties to the parent company and its service 
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ecosystem can positively influence the choice of a D2D mobility project. As MD5 reported, there is a 

financial obligation of its parent company to the sector association, called ‘Verband Deutscher Verkehr-

sunternehmen’ (VDV), leading to a participation (“we contribute to the financing of this VDV platform 

[a D2D mobility project] via the parent company”). This D2D mobility project will satisfy its need to 

establish a legitimacy for smart service integrators, making service-for-service exchange with available 

D2D mobility integrators unnecessary: 

“Our goal is to present a comprehensive [D2D] mobility platform through the ‘Mobility-Inside’ 

solution from the VDV. We will participate in this one, but not in more than one because I don’t 

see the point and purpose of it.” (MD5) 

Figure 2 summarizes the existing legitimacy needs of the mobility providers interviewed. Each of them 

perceived at least one of the five types of needs to gain legitimacy. However, in contrast to the argu-

mentation for strategic alliances (Dacin et al., 2007), a single legitimacy need is not sufficient to moti-

vate them to enter into the service ecosystem of a D2D mobility integrator. A closer look at the results 

shows that while the car-sharing companies are particularly interested in gaining market legitimacy, the 

other mobility providers aim to achieve social and smart service integrator legitimacy. 

 

Figure 2. Legitimacy needs of German mobility providers. 

5 Discussion and Conclusion 

Prior to outlining avenues for future research, we discuss the major findings and implications of our 

study. The primary aim of this study was to enhance our understanding on D2D mobility integrators and 

their difficulties to convince mobility providers to cooperate. Currently, the need for scientific research 

on emerging D2D mobility integrators in general (Albrecht and Ehmke, 2016; Willing et al., 2017a; 

2017b), and this specific research topic in particular (Schulz et al., 2018), is great. We contribute to 

closing this gap by conducting an exploratory study in the German mobility market. 

For the theoretical foundation of our study, we linked the concept of service ecosystem, which follows 

from S-D logic (Vargo and Lusch, 2004; 2016; 2017), with that of legitimacy stemming from the insti-

tutional theory (Dacin et al., 2007; Mignerat and Rivard, 2009; Suchman, 1995). Thus, we follow the 

call of Vargo and Lusch (2017) to further develop S-D logic using frameworks and models outside 

marketing. We initially illustrated that in the case of D2D mobility integrators, which aim to offer smart 

D2D mobility, the assumptions of S-D logic are fulfilled. In particular, we showed that all actors, in-

cluding the customers, were engaged in service-for-service exchange (Vargo and Lusch, 2016; 2017). 

For example, customers have to provide their GPS data to D2D mobility integrators. 

Secondly, we provide evidence that the introduction of the concept of legitimacy into S-D logic can help 

us to better understand the low level of cooperation between mobility providers and D2D mobility inte-

grators. According to S-D logic (Akaka et al., 2013; Koskela-Huotari et al., 2016a; Vargo and Lusch, 
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2017; Vargo et al., 2015), institutions and institutional arrangements are the coordination mechanism 

within and between service ecosystems, which can also constrain service-for-service exchange if they 

are incompatible. While Koskela-Huotari et al. (2016a) put forward that necessary adjustments in a 

specific service ecosystem, such as that of a D2D mobility integrator, can be initiated by the inclusion 

of one or more new actors, the literature does not provide an explanation how institutional arrangements 

of another service ecosystem, as in the case of a mobility provider, can prevent such a step. We shed 

light on this issue by drawing on an adapted framework of Dacin et al. (2007), which proposed five 

types of legitimacy needs leading a company to enter a strategic alliance. 

Hence, thirdly, we contribute to institutional theory (Dacin et al., 2007; Scott, 2008) by adapting the five 

types of legitimacy needs (market, relational, social, investment, and alliance legitimacy) to the broader 

service ecosystem context, more specifically, D2D mobility integrators. In particular, we completely 

revised alliance legitimacy, changing its name to smart service integrator legitimacy, to cover the 

emerging kind of cooperation enabled by D2D mobility integrators. As result of this, and with the choice 

of D2D mobility integrators as object of investigation in general, we also address the criticism of S-D 

logic to rarely consider IT, as put forward by Breidbach and Maglio (2016). 

In addition, based on our exploratory study in the German mobility market, which complements the 

currently predominant S-D logic publications without empirical evidence (see Giesbrecht et al., 2017), 

we can provide numerous practical implications. For example, our results show that in order to achieve 

cooperation, D2D mobility integrators need to position itself more strongly as a source for legitimation. 

The corresponding strategies, however, differ depending on the type of mobility providers. Whereas 

car-sharing companies need to gain market legitimacy, most of the analysed bus, train, and tram com-

panies, due to existing institutional arrangements which form a kind of regional monopoly (in particular, 

their relation to their parent company, as in the case of municipal utilities, and the TTA), see no need 

for cooperating to continue their business successfully. Nonetheless, D2D mobility integrators might 

contribute to increasing demand even in such a closed market. As Willing et al. (2017a) illustrated, D2D 

mobility integrators have extensive possibilities to use business analytics that exceed those of an indi-

vidual or a small group of mobility providers. Based on this, they can, for example, coordinate car-

sharing and bus services (positioning of stations, etc.) and thus increase their common attractiveness 

compared to private car use. In the case of higher market demand, it is also to expect that the manage-

ment is increasingly giving up its concerns with regard to the erosion of the brand in order to reap the 

additional revenues for the owners. 

Another practical implication results from our observation that mobility providers do not find the exist-

ing D2D mobility integrators attractive enough because their competitors occupy a central position in 

the service ecosystem. This is a bit paradoxical, as obviously more suitable public funded D2D mobility 

projects have also been discontinued or have yet to be implemented (Willing et al., 2017b). Hence, we 

call for pursuing these projects with more effort to contribute quickly to solving the mobility-related 

challenges of cities. In particular, we opt for a higher-order project that links the numerous emerging 

locally operating D2D mobility integrators. 

Future research can build on this recommendation and investigate the failure of public funded D2D 

mobility projects. In addition, even though conducting an exploratory study is a good starting point for 

understudied research topics like D2D mobility integrators it has some limitations that must be addressed 

by future work. Further qualitative and quantitative studies are necessary to ensure validity of the results. 

Furthermore, although the selection of the German mobility market seems suitable (Marx et al., 2015; 

Willing et al., 2017b), mobility providers from additional countries also should be analysed to check the 

transferability of the results. 
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Abstract 

Customers often have complex needs that cannot be met by a single service provider. 
Service integrators and service providers can use information technology to establish 
service ecosystems in order to provide customers an all-in-one solution. In this paper, we 

examine why hotel organizations are more willing to engage in value co-creation with 

service integrators than public transport organizations. We take the service-dominant logic 
perspective, augmented by the concept of (countervailing) power. Interviews with 

representatives from 26 German hotel and public transport organizations reveal a trade-

off between greater satisfaction of customer needs and a potential loss of power. In contrast 

to hotel organizations, the service ecosystems of public transport organizations are 
characterized by institutional arrangements that restrict their price and place policies, and 

thus negatively affect their ability to develop and maintain countervailing power. 

Practitioners can apply our findings to design beneficial institutional arrangements and 
thus facilitate value co-creation. 

Keywords:  Power Theory, Service-Dominant Logic, Service Integrators, Smart Mobility. 

 

Introduction 

Technical progress has revolutionized every sectors of the global economy, disrupting previously 

successful business models and attracting new players. For example, fueled by widespread Internet 
access (Andrés et al. 2010), service integrators in the travel sector (e.g., Booking Holdings and Expedia 

Group, Inc.) now compete with classic brick-and-mortar travel agencies. These service integrators 

enable travel-related services such as flights, hotels and car rentals to be bundled through a website 
(Schulz et al. 2018). Bundling reflects a stronger customer orientation and enables service integrators 

to satisfy customers’ complex travel needs better than a single service provider can. By drawing on 

domain-specific knowledge, the service integrators establish a service ecosystem, which typically 

includes a significant number of service providers, which make it easier for customers to select and 
combine services in advance of a trip. Mirroring this development, service integrators are also finding 

their footing in other sectors, such as education, finance, health, and mobility (Alt et al. 2019). 

As digitalization advances, the service platforms (e.g., a website or an app) of service integrators are 
becoming ‘smarter’ (Schulz et al. 2018). According to Gretzel et al. (2015, p. 179), ‘smart’ describes 

“technological, economic and social developments fueled by technologies that rely on sensors, big data, 

open data, new ways of connectivity and exchange of information (e.g., Internet of Things, RFID, and 
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NFC) as well as abilities to infer and reason”. Service integrators have recently entered also the mobility 

sector. Companies such as Moovel Group GmbH (a joint venture of BMW Group and Daimler AG – 
see Albrecht and Ehmke (2016) and Willing et al. (2017a) for an overview) provide apps that strive to 

offer customers individual, context-aware and dynamic bundles of mobility services (Schulz et al. 

2018). Real-time information about unforeseen events like train or bus cancellations or delays are 

collected and mobility service bundles are automatically adapted. Such mobility service bundles are 
highly customer-orientated, providing seamless mobility from origin to destination. This makes 

alternative mobility services (e.g., public transport, car-sharing) more attractive and contributes to 

reduced private car use, improving the quality of life, particularly in cities, by reducing traffic 
congestion and air and noise pollution (Willing et al. 2017a). 

According to Willing et al. (2017a), the service integrators in the travel sector, which focus on the 

satisfaction of complex customer needs primarily in the case of leisure travel, can be considered 
predecessors of the service integrators in the mobility sector, whose focus is on urban mobility (e.g., 

commuting between work and home). Currently, however, the service bundles in both sectors cannot 

be considered fully ‘smart’. For example, if a customer’s flight is postponed until the next day, the hotel 

booking at the destination will not automatically be adapted. Similarly, Schulz et al. (2018) show that 
in the case of German public transport organizations the information technology (IT) required to 

generate real-time timetable data and mobile ticketing systems are not prevalent enough to enable smart 

bundling of mobility services. On the other hand, there are major differences in terms of the rate of 
cooperation between service integrators and service providers in both sectors. Most airlines and hotels 

– despite some attempts to disintermediate (McCubbrey and Taylor 2005) – participate in the service 

ecosystems of service integrators, which is less true among mobility providers. For instance, Albrecht 
and Ehmke (2016) show that only 44 percent of the service integrators operating in German-speaking 

areas can offer the mobility service provided by at least one public transport organization to their 

customers. Schulz and Überle (2018) point out that the embeddedness into existing service ecosystems 

and their institutional arrangements limits the need for public transport organizations to gain legitimacy 
by participating in the service ecosystems of service integrators. 

The service-dominant (S-D) logic perspective is a suitable theoretical lens for analyzing service 

ecosystems and the resource integration and service exchange (i.e., value co-creation) of their actors. 
Originally introduced to marketing (Vargo and Lusch 2004), the S-D logic perspective is now well-

established in various disciplines, including information systems (IS) (Giesbrecht et al. 2017; Lusch 

and Nambisan 2015, etc.). Several studies focusing on the provision of travel and mobility services 

(e.g., Fyrberg and Jüriado 2009; Hein et al. 2018; Schmidt-Rauch and Schwabe 2014; Schulz and Überle 
2018) have also adopted the S-D logic perspective. However, S-D logic research on institutional 

arrangements that govern value co-creation is still in its infancy (Vargo and Lusch 2017). As a result, 

our knowledge of how the institutional arrangements of existing service ecosystems in which the service 
providers are embedded affect their disposition to establish a value co-creation relationship with service 

integrators is limited. 

In this paper, we additionally draw on the concept of (countervailing) power to investigate the effects 
of different institutional arrangements on value co-creation. In the IS literature, the concept of power is 

often neglected (Jasperson et al. 2002; Simeonova et al. 2018). However, it is well-established in a 

number of research fields, such as administrative science (e.g., Pfeffer and Moore 1980) and marketing 

science (El-Ansary and Stern 1972; Etgar 1976; Frazier 1983, etc.). Maloni and Benton (2000, p. 53) 
define power as “the ability of one firm (the source) to influence the intentions and actions of another 

firm (the target)”. Service integrators take an intermediary role between service providers, such as 

public transport organizations, and customers (Schulz et al. 2018), which might be associated with loss 
of power for service providers. A loss of power can be limited if service providers, such as hotel 

organizations, are able to market accommodations directly to customers by phone or via their own 

website, in addition to through the service platform of a service integrator. In other words, we assume 
that, based on the institutional arrangements of their service ecosystem, the service providers have 

various means of discouraging the service integrators from influencing their intentions and actions (i.e., 

exercising power). Such actions enable service providers to build ‘countervailing power’ (Galbraith 

1993). In turn, the fear of loss of power might motive service providers, such as public transport 
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organizations, to refuse to engage in value co-creation with service integrators. In this study, we pose 

the following research question: How do existing institutional arrangements impede the ability of public 
transport organizations (in contrast to hotel organizations) to develop and maintain countervailing 

power? 

To answer this research question, we conducted qualitative interviews with representatives from 26 

German public transport and hotel organizations. In our analysis, we focus on the institutional 
arrangements which govern the price and place policies of these organizations. Both policies are part 

of the marketing mix that reflects actions conducted by the organizations to offer their service 

successfully on the market (McCarthy 1960). We contribute to research by adding the concept of 
(countervailing) power to the S-D logic perspective that improves our understanding of the effects of 

institutional arrangements on value co-creation by actors. In addition, we create an awareness among 

practitioners of the potential negative effects of established institutional arrangements on the value co-
creation of service providers, so that they can adjust the institutional arrangements to facilitate value 

co-creation, for example, among public transport organizations, which will make the mobility service 

bundles more attractive for customers. 

The remainder of the paper is structured as follows: In the following section, we introduce the S-D logic 
perspective and the concept of (countervailing) power. After presenting our research methodology, we 

present the results of our qualitative interviews. Subsequently, we provide a discussion of the results, 

which also includes the limitations of our study and suggestions for future research. The paper ends 
with a conclusion. 

Theoretical Background 

Service-Dominant Logic Perspective 

In modern economies, a shift can be observed from goods towards services. This shift has driven a 

change in the theoretical lens from the goods-dominant (G-D) logic to a new service-dominant (S-D) 
logic perspective. This is confirmed by authors from multiple research fields, including IS (Giesbrecht 

et al. 2017; Lusch and Nambisan 2015; Schmidt-Rauch and Schwabe 2014, etc.), who have adopted the 

S-D logic perspective. A service field where the S-D logic perspective is especially pronounced is travel 
(e.g., Brust et al. 2017; Schmidt-Rauch and Schwabe 2014). Fyrberg and Jüriado (2009) argue that due 

to the strong fragmentation and the thus necessary cooperation of a high number of actors in service 

ecosystems, this field offers a suitable environment for taking the S-D logic perspective. In contrast, the 
literature review of Brust et al. (2017) with a focus on IS literature show that the S-D logic perspective 

was not adopted in studies focusing on mobility services. More recently, however, several studies have 

adopted the S-D logic perspective (e.g., Hein et al. 2018; Schulz and Überle 2018; Turetken et al. 2019). 

The key characteristics of G-D logic are a company- and output-centric perspective. Companies produce 
goods, such as cars, which they subsequently sell to customers. The customers have the role of passive 

recipients of the goods. The market transaction – a car in exchange for money – represents the principle 

of ‘value-in-exchange’ (Vargo and Lusch 2004). However, in practice, it can be observed “that 
customers increasingly move away from a goods-dominant perspective (e.g. buying a car) but rather 

look at the value (e.g., the flexibility and ease-of-use) offered by car sharing applications [or the 

websites or apps of service integrators] that provide a similar mode of transportation” (Gilsing et al. 

2018, p. 2). In the case of these service platforms, providers and customers engage in resource 
integration and service exchange (i.e., value co-creation) throughout the service process, blurring the 

differences between their roles (Vargo and Lusch 2017). For example, a public transport organization 

can provide real-time updates (e.g., remaining trip duration) to its customers during the trip based on 
the GPS data from their smartphone. Hence, the principle ‘value-in-exchange’ that is valid in G-D logic 

is replaced by the principle of ‘value-in-use’ (Vargo and Lusch 2004) or, more recently, of ‘value-in-

context’ (Vargo and Lusch 2017). 

The S-D logic perspective is based on three elements: (1) the service ecosystem, (2) the service 

platform, and (3) value co-creation (Hein et al. 2018; Lusch and Nambisan 2015), which are explained 

below. The service-for-service exchange connects actors in a service ecosystem. This can be formally 
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defined “as a relatively self-contained, self-adjusting system of mostly loosely coupled social and 

economic (resource-integrating) actors connected by shared institutional logics [a synonym for 
institutional arrangements] and mutual value creation through service exchange” (Lusch and Nambisan 

2015, p. 161). According to this definition, for example, a single company and the global market each 

represent service ecosystems, albeit of different sizes (Koskela-Huotari et al. 2016). Schulz and Überle 

(2018) describe an exemplary service ecosystem for service integrators in the mobility sector, which 
includes different mobility providers (e.g., public transport organizations, car-sharing companies), 

government agencies, and customers. Service ecosystems are often interdependent because actors are 

simultaneously embedded in a number of service ecosystems (Akaka et al. 2013). 

The coordination of actors and of their service-for-service exchange in and between service ecosystems 

is grounded on institutions (rules, norms, and beliefs) and institutional arrangements that represent 

collections of interrelated institutions (Akaka et al. 2013; Koskela-Huotari et al. 2016; Vargo and Lusch 
2017). However, our current knowledge about institutional arrangements is very limited. Based on this 

fact, Vargo and Lusch (2017, p. 46) stated that “further study of institutions and institutional 

arrangements […] is needed”. There is consensus, however, that institutional arrangements can not only 

enable service-for-service exchange, but, in the case of incompatibility, can also constrain it (Akaka et 
al. 2013; Koskela-Huotari et al. 2016). Schulz and Überle (2018) show how the embeddedness in the 

institutional arrangements of existing service ecosystems negatively influences the need for legitimation 

of mobility providers and thus ultimately leads to non-participation in the service ecosystems of service 
integrators. 

The actors of a service ecosystem use a service platform, such as a website or an app, for their service-

for-service exchange, which is “a modular structure that consists of tangible and intangible components 
(resources) and facilitates the interaction of actors and resources (or resource bundles)” (Lusch and 

Nambisan 2015, p. 162). The use of a service platform allows actors to conduct service-for-service 

exchange more efficiently (Hein et al. 2018; Lusch and Nambisan 2015). 

Value co-creation takes place in the service ecosystem through resource integration and service 
exchange among actors (Vargo and Lusch 2017). Because value co-creation is difficult to observe 

empirically, actor engagement can serve as a microfoundation for value co-creation. In line with the 

definition of Storbacka et al. (2016, p. 3008), actor engagement is “both the actor's disposition to 
engage, and the activity of engaging in an interactive process of resource integration within a service 

ecosystem”. By adding the concept of (countervailing) power to the S-D logic perspective, this study 

contributes to a better understanding of the effects of different institutional arrangements on value co-

creation by actors. Thus, we make a contribution to develop S-D logic perspective towards “a general 
theory of value co[-]creation”, as requested by Vargo and Lusch (2017, p. 46). 

Adding the Concept of (Countervailing) Power to Service-Dominant Logic Perspective 

The concept of power is suitable to our study for two main reasons. First, the results of Schulz et al. 
(2018) indicate that German public transport organizations do not want to become dependent on service 

integrators, and as a result have a low level of disposition to engage in value co-creation. Second, for 

decades, scholars in research fields spanning administrative science (e.g., Pfeffer and Moore 1980), 

marketing science (El-Ansary and Stern 1972; Etgar 1976; Frazier 1983, etc.), organizational theory 
(Clegg et al. 2006), political science (e.g., March 1966), and sociology (e.g., Emerson 1962) have 

illustrated the explanatory power of the concept of power. However, our literature review shows that 

power issues are often neglected in IS research (Jasperson et al. 2002; Simeonova et al. 2018), even 
though Markus (1983) highlighted the importance of the concept of power for the IS field over 35 years 

ago. 

The term ‘power’ is not used uniformly or consistently by researchers from different fields. Jasperson 

et al. (2002, p. 399) observe that “researchers have used a single term, power, even though the term 
represents different ideas to the different researchers”. The concept of power has many facets, such as 

authority, influence, and centralization (Jasperson et al. 2002). In this work, we draw on the definition 

of power by Maloni and Benton (2000, p. 53) as “the ability of one firm (the source) to influence the 
intentions and actions of another firm (the target)”. Past studies have applied the concept of power to 
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varying analytical scopes ranging from an individual, group, organizational, inter-organizational up to 

the nation-state level (e.g., Jasperson et al. 2002; Ogbonna and Wilkinson 1996). In the following, we 
review inter-organizational studies that focus on power issues in networks (organizational theory) and 

non-digital distribution channels (marketing science), which are very similar to those in service 

ecosystems. Subsequently, we provide an overview of IS studies in order to provide insights into the 

relationship between power and IT, such as the service platforms of service integrators. 

Organizational theory deals with issues of power in an inter-organizational context, in which the 

relevant unit of analysis is the network. According to Grimshaw et al. (2005), there need not be a balance 

of power between the different actors involved in a network. Large companies may have a power 
advantage over smaller ones, public over private organizations (Harrison 1994; Smith 2000), and lead 

network companies over the other members of the networks. Applied to the S-D logic perspective, this 

means that service integrators may have power over other service ecosystem actors, and that public 
transport organizations may have less relative power than hotel organizations. The effects of power 

imbalance are manifold: For example, powerful companies can squeeze profits from other network 

companies by deflating prices (Grimshaw et al. 2005). In addition, they can also shift risk to the 

comparatively powerless (Harrison 1994; Semlinger 1992). 

Marketing science adopts an inter-organizational perspective by analyzing power issues between the 

different companies in a distribution channel. The study of Ogbonna and Wilkinson (1996), for 

example, focuses on the grocery industry of the United Kingdom and how new distribution channels – 
beside own-label products, industry concentration, etc. – have changed the power relation between 

manufacturers and retailers. The literature provides two main explanations of the power differences 

between companies in distribution channels (Frazier et al. 1989). A number of authors (El-Ansary and 
Stern 1972; Etgar 1976, etc.) argue, for instance, that the greater a company’s percentage contribution 

to another company’s sales and profit, the greater the dependence. Other authors (e.g., Frazier 1983) 

explain that a company is powerful if it performs its role in the distribution channel well (so-called role 

performance), which reduces the attractiveness of alternative companies and/or attaches high costs to 
switching to alternative companies. Transferred to the S-D logic perspective, this means that the power 

of service integrators depends not least on potential alternative actors in the service ecosystems of 

service providers, which can assist in marketing their service. Through the lens ‘countervailing power’, 
which was coined by Galbraith (1993), the question is to what extent a company is able to prevent the 

exercise of power. Sources for countervailing power are, for example, high customer loyalty or high 

sales volume (Etgar 1976). 

Jasperson et al. (2002) literature review offers an overview of IS studies dealing with the relationship 
between the concept of power including its different facets and IT. Some of the studies (e.g., Dennis et 

al. 1998; Hitt and Brynjolfsson 1997) show that IT is a driver for change in power structures (e.g., 

membership in a majority or minority). Other studies (Burkhardt and Brass 1990; Markus 1983, etc.) 
reveal that power concerns are an important factor for the resistance to and adoption of IT. More 

recently, Simeonova et al. (2018) presented an alternative classification of different forms of power in 

organizations, their perceived effects and the link to IS. In the present context, two of the described 
forms of power ‘resource dependence’ – dependency between branches, subsidiaries, supply chain 

partners, and alliance members (e.g., Cho et al. 2017) – and ‘procedural’ – procedures, rules, and norms 

of behavior (e.g., Blackler 2011) – are particularly important. In both cases, power acts as a restrictive 

force. Adapted to the S-D logic perspective, a resource dependency of hotel organizations would exist, 
for example, if the service platforms of service integrators are the only way to market accommodations 

in foreign markets. 

Based on this multidisciplinary literature review, we conclude that introducing the concept of 
(countervailing) power to the S-D logic perspective can improve our understanding of how different 

institutional arrangements affect value co-creation of actors. In the following, we describe a qualitative 

study that we have carried out to analyze the institutional arrangements of the service ecosystems in 
which German hotel and public transport organizations are currently embedded. These institutional 

arrangements are the potential source of countervailing power of these organizations against service 

integrators. A lack of countervailing power will lead to a lack of disposition of these organizations to 

engage in value co-creation. 
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Methodology 

Research Context 

Our decision to conduct our study in Germany reflects the fact that service integrators have initially 

entered the European and in particular the German mobility sector (Willing et al. 2017b). Some reasons 

for this are the extensive pre-existing infrastructure, high public pressure, and existing legal conditions 
(Marx et al. 2015). In addition, the structure of the German travel and mobility sectors is comparable. 

Public transport is mainly organized by local transport and tariff associations, including public transport 

companies, such as bus and tram companies, as well as government agencies (e.g., state governments 
and city administrations). The transport and tariff associations are responsible for tariff setting and, in 

some cases, also for ticket distribution (Reinhardt 2012). Hotels belonging to a chain are in a similar 

situation in that they are not fully independent in their (price) decision making (Pellinen 2003). Another 
reason for choosing public transport companies and hotels as representatives from the mobility and 

travel sector, respectively, is their great importance for the German government and economy. In 2017, 

more than 10 billion trips were made by public transport. However, German public transport companies 

generated a loss of 3 billion euros (in 2016) paid for by public funds (Verband Deutscher 
Verkehrsunternehmen 2018). In contrast, German hotels generated net sales of 27 billion euros with 

about 289 million overnight stays (Hotelverband Deutschland (IHA) e.V. 2018). 

Data Collection and Analysis 

Due to the explorative character of our study in terms of the mobility sector (Albrecht and Ehmke 2016; 
Willing et al. 2017a; 2017b), we have decided to carry out a qualitative study. We conducted semi-

structured interviews with representatives of German public transport and hotel organizations. Semi-

structured interviews are appropriate because their open-ended nature makes them highly flexible and 
provide ample opportunity to discuss topics that arise during the interviews (Flick 2009). We sampled 

transport and tariff associations (TTAs) and public transport companies (TCs) (Reinhardt 2012; 

Wikipedia 2018) and drew on a list of members of the Hotelverband Deutschland (IHA) e.V. (2017), 
which represents single hotels (SHs), single hotels belonging to hotel chains (SHCs), and hotel chains 

(HCs). Initially, organizations were chosen at random, then the sample was supplemented by selecting 

organizations missing (e.g., in terms of turnover or location). We first contacted the managing director 

responsible for entering the service ecosystem of a service integrator and for the management of the 
underlying value co-creation relationship. Then we used a snowball sampling approach to identify 

further or more appropriate experts, such as head of marketing and distribution. This approach helps 

mitigate potential bias. 

We contacted 307 organizations, 26 of which agreed to an interview. The interviews were conducted 

between April and July 2018. In one case, there was a joint interview with two representatives of a 

public transport company (TC4.1 and TC4.2). We followed semi-structured interview guidelines with 
four question blocks: personal data, characteristics of the organization, business topics (e.g., choice of 

distribution channels, pricing), and technical topics (e.g., data exchange). The interviews lasted between 

18 and 61 minutes, with an average duration of 40 minutes. With the exception of the interview with 

TC1 (no agreement; handwritten notes) the interviews were recorded and transcribed. Following a data 
triangulation strategy (Flick 2009; Miles et al. 2014), secondary data, such as websites and press 

releases, was used to validate and flesh out interviewee statements. We excluded the organizations TC1 

and TTA1 from further analysis after representatives told us that they were not aware of a value co-
creation relationship with a service integrator, in contradiction of a claim on the website of a service 

integrator. 

We analyzed the data using NVivo 12 software. First the member of the research team independently 

coded the data, to reduce potential coding bias. We used the higher-level coding categories price, place, 
product, and promotion policy that reflect the marketing mix (McCarthy 1960) to classify the respective 

institutional arrangements. Building on this, we gain insights into the (possible) actions of the 

organizations and their ability to build up countervailing power against service integrators. In this paper, 
the focus is on the institutional arrangements, which are related to price and place policy. The 
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subcategories were derived from the data. The coding results were discussed by the research team and 

coding discrepancies were negotiated until a common understanding was reached. We stopped 
collecting data when data analysis no longer provided additional insights (Yin 2014). 

Results 

Price Policy 

We adopt the S-D logic perspective, extended by the concept of (countervailing) power, to identify the 

institutional arrangements (related to price and place policy) of the service ecosystems of public 
transport organizations which negatively affect their ability to build up countervailing power against 

service integrators and possibly limit their disposition to engage in value co-creation. In order to gain 

insights into possible adjustments of the institutional arrangements, we compared their situation with 
that of hotel organizations. The following statement by TC6 initially highlights that the concept of 

power is important to better understand the lack of value co-creation by public transport organizations: 

“Where might it make sense to cooperate? And I already mentioned the topic of dependency. Of 

course, we always take a close look at this topic. To what extent do we make ourselves or our 
business activity dependent on a third party (a platform), where we perhaps no longer have our 

business activities as firmly under our control as we actually want to?”. 

A first reason for the comparatively low countervailing power of public transport organizations are non-

dynamic prices for tickets, which could cement a price disadvantage over competitors (e.g., taxi and 

car-sharing companies). This is due to the existing contracts (TC4.2; TC12; TTA2; TTA3; etc.), which 

govern the value co-creation of public transport companies and government agencies within transport 
and tariff associations. For example, TC2 stated that 

“we in our sector assume that it has to be enough to set tariffs once a year, because the district 

government (here in North-Rhine Westphalia it is the district government) requires the tariffs to 

be approved. However, due to digitalisation we need greater flexibility”. 

Similarly, TC9 expected that there will be dynamic pricing in the future. TC3 explained that it is 

important that the government agencies approve the ticket prices since the public transport companies 

generate a large deficit paid for by the city (“classic public transport will never make a profit. It is not 
there for that purpose. It is for the citizens. It is a basic service”). 

In line with this public service logic, ticket prices offered by public transport organizations are often 

personalized prices that ensure affordable mobility to all population groups (people with low incomes, 
elderly, etc.). For example, TC10 (comparable TTA3) stated that 

“subscriptions have great price advantages compared to a single ticket. Of course, we try to do 

something with individually tailored tickets. (…). There are special tickets for school children. 

There are special tickets for seniors”. 

As in the case of non-dynamic prices, this public service logic leads to a disadvantage compared with 

service integrators and private mobility providers who leverage higher profit target groups. The frequent 

stipulation in the existing contracts (e.g., TC10; TC11) that uniform prices be applied to all distribution 
channels (e.g., buying a ticket from the driver, ticket machines) also limits the ability of public transport 

organizations to build up countervailing power against service integrators that operate service platforms 

(a website or an app). The following statement by TC2 illustrates his dissatisfaction with this practice: 

“we are currently discussing this issue within the transport and tariff association. (…). At least 
my approach, not everyone shares this opinion, would be to make the digital distribution channel 

cheaper. Let me give you an example. A single ticket, if I buy it digitally, cost 2,50 Euro. If I buy 

the ticket from the driver, it costs 3 Euro”. 

TC5 and TC6 reported, however, that ticket prices are already being set in this way. Another form of 

price differentiation which is used are bundled prices (TC3; TC4.2; TC5). For example, subscribers 

may get a discount at local museums or theaters. In one case, subscribers pay a discounted price for a 
car-sharing service also offered by the public transport organization. Such bundled prices can increase 
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the attractiveness of their own distribution channels compared to the service platforms of service 

integrators. In other words, they contribute to their countervailing power. 

In summary, it can be stated that the public transport organizations have a relatively rigid price policy 

due to the institutional arrangements of their existing service ecosystems. One reason is the expectation 

of government agencies to provide affordable mobility to all population groups. In conjunction with the 

assumption that service integrators can better fulfill the complex mobility needs of customers, this 
results in a low countervailing power. Our data analysis indicates that hotel organizations have greater 

opportunities to build up countervailing power against service integrators. One means are dynamic 

prices (e.g., SHC2; HC2; HC6; HC8). For example, according to SH1, room prices are set depending 
on 

“the events that are taking place in Berlin, on the historical data, (…), and a set of competitors 

(i.e., comparable hotels here in this area) with which we compare ourselves”. In addition, “they 
[dynamically] change according to supply and demand” (HC3). 

Hotel organizations that feel the competitive pressure of other hotel organizations or service integrators 

can thus change room prices several times a day to respond to competitors and manage customer 

demand. Closely related to this approach is the use of non-uniform prices for different distribution 
channels (SH1; HC1; etc.). Several interviewees (SHC1; HC6) pointed out that until recently there was 

a price parity clause. As SHC2 explained exemplarily: 

“Since last year, this price parity clause is no longer permissible. The booking platforms have 
always insisted that the cheapest price must be offered by them. So it always had to be the same 

price on all distribution channels. In other words, we were not allowed to sell our rooms cheaper 

than Booking.com”. 

Now the hotel organizations can set lower room prices, thus limiting the power of service integrators 

and their service platforms, which is otherwise associated with the provision of price transparency. In 

contrast, only HC5 stated that uniform prices will continue to be charged for all distribution channels.  

A special case are the personalized prices set for business travelers – at the company level (SHC2; 
HC7) – and tour operators (HC1; HC4; HC7), which are relatively rigid and differ from those of the 

other distribution channels. HC6 provided an explanation for this procedure: 

“A tour operator needs fixed prices because without fixed prices no price table can be created. 
According to the current case law, the tour operator is, however, obliged to do this”. 

Table 1 summarizes the different price policies of the hotel and public transport organizations that 

depend on the institutional arrangements of their service ecosystem. In this way, the institutional 

arrangements determine the extent to which the organizations can build up countervailing power against 
service integrators, and thus their disposition to engage in value co-creation. The price policy that 

contributes to countervailing power is marked in grey. 

Table 1. Comparison of the Price Policies of Hotel and Public Transport Organizations. 

Public transport companies  

and transport and tariff associations 

Hotels  

and hotel chains 

Non-dynamic prices Dynamic prices 

Personalized prices Personalized prices 

Uniform prices Non-uniform prices 

Bundled prices Non-bundled prices 

Place Policy 

Similarly, in the case of place policy, the public transport organizations face institutional arrangements 

of their service ecosystems that negatively affect their ability to build up countervailing power against 
service integrators. Numerous interviewees highlighted that they are not free to choose their 
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distribution channels, such as the sale of tickets through the driver or ticket machines. For instance, 

TC10 stated that there is a great influence from government agencies: 

“Our actions are strongly influenced by the political side. For example, political representatives 

from the cities are members of our supervisory board. (…). What about citizens who don’t have 

a smartphone? There is always a lot of emphasis placed on the fact that there are also other ways 

to buy a ticket. (…). For example, we will still offer the paper-based ticket in parallel for some 
time”. 

This quotation demonstrates that the choice of distribution channels is often influenced by the public 

service logic to provide the most appropriate distribution channel for each population group, for instance 
elderly people (TC5; TC8; TC11). In addition, TC8 (comparable TC11; TC12) pointed out that 

government agencies use gross-cost tenders, wherein the revenue risk is born by the contracting 

authority, to make specifications regarding the choice of distribution channels: 

“We know how to design and operate an app. The question is, do our customers want an app? 

And with customers – you have to keep that in mind – we usually mean the state as contracting 

authority (…) who determine the price we receive and the service features. If we have a customer 

who wants a fancy app, then we will provide one. (…). Our customers in North-Rhine Westphalia 
don’t want an app”. 

In contrast, economic considerations are often of minor importance – “we as public transport are not 

always required to consider sales issues but we should rather provide citizen services” (TC3). The low 
focus on digital distribution channels is also caused by the fact that these are hardly used by customers 

– “the digital market is currently one percent” (TC2; see also TC9; TC12). In summary, the strong 

political influence results in a mix of a large number of digital and non-digital distribution channels, 
which makes it difficult for public transport organizations to make their direct distribution efficient 

compared to the indirect distribution via the service platforms of service integrators (TC5; TC10). This 

is associated with a low countervailing power of public transport organizations. 

In response to the political desire to offer affordable mobility, a high number of different tickets (tickets 
for school children or students, day and monthly pass, etc.) exists. This fragmentation makes it difficult 

for public transport organizations to optimize their distribution in the short-term, since usually 

not all tickets are offered through one distribution channel (TC3; TC4.1; TC9; TC10). One underlying 
reason for this are the different media used to distribute tickets: 

“Drivers don’t sell the full range of tickets, but for example single and four ticket [paper-based 

tickets]. (…). In the case of the subscriptions, we have electronic tickets, i.e. chip cards” (TC2). 

Another reason is the attempt to increase the attractiveness of digital distribution channels (TC2; TC10). 
As a result of the fragmentation, the public transport organizations have little countervailing power as 

price or quantity adjustments are difficult to conduct in the case of some distribution channels, making 

it nearly impossible to manage distribution through the service platforms of service integrators. 

In contrast to this, the protected local market in which the public transport organizations operate – 

among others by the German Public Transport Act (TTA2; similarly TC5) – offers the opportunity to 

build up strong countervailing power. Some interviewees also emphasized high infrastructure cost, with 
the consequence that there “are not two competing public transport companies providing the same 

route” (TTA2; see also TTA3). Such a protected market enables public transport organizations to 

prohibit service integrators from selling tickets for the area and ensures that they have some benefit of 

bearing the full business risks (e.g., investments in the rail network) (TC9; TTA3). 

In comparison, the institutional arrangements that the hotel organizations face offer greater possibilities 

to build up countervailing power. First, the interviewees (HC1; HC6; HC8; etc.) stressed that they are 

free to choose their distribution channels on the basis of business considerations: 

“This means that we are open to all distribution channels. However, we evaluate them according 

to a portfolio of criteria: What do they cost us? What do they bring us? What coverage do we 

achieve? What information about customers can we generate? How many new potential 
customers do we reach?” (HC3). 
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Another important consideration in this context is how to limit the power of service integrators and their 

service platforms. This distribution channel is relatively expensive (e.g., SHC2; HC6; HC8) and there 
is also the risk of losing customer contact (HC3; HC5). Nevertheless, service integrators are already so 

well established in the market that it is not possible to completely eliminate this distribution channel: 

“If the hotel sector could, it would shoot all the booking platforms to the moon. Unfortunately, 

that is no longer possible” (SHC2). 

In contrast to public transport organizations, hotel organizations can optimize their distribution in the 

short-term by conducting price or quantity adjustments for individual distribution channels, which 

contributes to their countervailing power: 

“These flash sales serve mainly to create a basic utilisation. The offers are always discounted, 

so the rate is relatively low, but we get a lot of volume. The risk is small because these flash sales 

last a week or maximum 14 days” (SH1; see also HC1) and  

“then, of course, it is the case that the hotels close indirect distribution first and leave direct 

distribution open for the longest time, in order to increase net revenue per room, i.e. to reduce 

commission costs” (HC3; similarly HC2; HC6). 

On the other hand, the hotel organizations operate in a global market and dependent on the service 
platforms of service integrators (SHC1; SHC2; HC1; HC3; etc.). HC8, for instance, highlighted that 

these can help to save costs: 

“If you have a lot of international business (…) Asians, Russians, Israelis, i.e., all countries where 
you have language issues, (…) you must calculate for each case: What would it cost for me to 

open up this market? Or, should I have a specialist do it?”. 

The balance between power of service integrators and countervailing power of hotel organizations has 
changed over time – “There are times when they say: ‘We don’t care!’; There are times when we say: 

‘That doesn’t interest us!’” (HC8). According to HC8, hotel chains have greater countervailing power, 

since service integrators “just have to talk to only one responsible person per country who takes care 

of the hotels”. Table 2 shows the place policies of hotel and public transport organizations which depend 
on the institutional arrangements of their service ecosystems. The place policy that serves as a source 

of countervailing power for organizations is marked in grey. 

Table 2. Comparison of the Place Policies of Hotel and Public Transport Organizations. 

Public transport companies  

and transport and tariff associations 

Hotels  

and hotel chains 

Not free choice of distribution channels Free choice of distribution channels 

Long-term price and quantity optimization Short-term price and quantity optimization 

Local market Global market 

In summary, our study shows that public transport organizations – in contrast to hotel organizations – 
are embedded in service ecosystems which are characterized by institutional arrangements concerning 

price and place policy that negatively affect their ability to build up countervailing power. This in turn 

might be one reason for their observed low disposition to engage in value co-creation with service 
integrators (Schulz et al. 2018; Schulz and Überle 2018; Willing et al. 2017a; 2017b). 

Discussion 

Our theoretical approach and the results of our qualitative study are new in several respects, which 
allows us to make important contributions. First, the focus on service ecosystems in the travel and 

mobility sector helps us to further establish the S-D logic perspective in science and practice. Although 

a large number of authors (e.g., Brust et al. 2017; Fyrberg and Jüriado 2009; Schmidt-Rauch and 
Schwabe 2014) whose focus is on different fields of service, including travel services, have adopted the 

S-D logic perspective, there are only a few studies centered on mobility services (e.g., Hein et al. 2018; 
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Schulz and Überle 2018; Turetken et al. 2019). With our analysis of service ecosystems of German 

public transport organizations, we contribute to the closure of this gap. In addition, S-D logic research 
to date has often been limited to service ecosystems which are located in a single sector, such as the 

mobility sector (Hein et al. 2018; Schulz and Überle 2018; Turetken et al. 2019). As a consequence, the 

derived results can be transferred only to a limited extent to other service fields. Our research approach 

to compare service ecosystems of two sectors contributes to a broader theoretical foundation of the S-
D logic perspective. Based on this foundation, we are able to inform practitioners about cross-sector 

best practice solutions. In our case, we illustrate how the institutional arrangements regarding price and 

place policy established in the service ecosystems of public transport organizations negatively affect 
their ability to build up countervailing power, and thus their disposition to engage in value co-creation 

with a service integrator. By comparing their situation with hotel organizations, practitioners can gain 

valuable insights into how institutional arrangements should be redesigned (see Table 1 and 2). 

Secondly, we further developed the S-D logic perspective (Vargo and Lusch 2004) towards a midrange 

theory. In doing so, we followed the call of Vargo and Lusch (2017) to use theories (the concept of 

countervailing power) outside of marketing. In the S-D logic literature, the knowledge about the 

institutional arrangements is scarce (Vargo and Lusch 2017). Akaka et al. (2013) and Koskela-Huotari 
et al. (2016) emphasize in general terms that institutional arrangements can enable or constrain value 

co-creation in and between service ecosystems. Schulz and Überle (2018) show in more detail how 

existing institutional arrangements constrain legitimacy needs of mobility providers, and thus their 
disposition to enter into a value co-creation relationship with service integrators. Similarly, we draw on 

the concept of power, or more precisely countervailing power (Galbraith 1993), which is established in 

various scientific disciplines (e.g., El-Ansary and Stern 1972; Emerson 1962; Jasperson et al. 2002; 
March 1966; Pfeffer and Moore 1980) to theorize about the effects of institutional arrangements on 

value co-creation. With the results of our qualitative study, we provide empirical evidence of how 

different institutional arrangements regarding price and place policy enable or constrain value co-

creation by service providers by affecting their ability to build up countervailing power against service 
integrators. Hence, we contribute to a better understanding of (lacking) value co-creation between actors 

of different service ecosystems by introducing the concept of countervailing power in the S-D logic 

literature. Future research can build on this extended theoretical foundation. 

Lastly, we contribute to closing research gaps concerning service and smart integrators. Currently, 

research on service integrators is still in its infancy (Alt et al. 2019), especially in the field of mobility 

(Schulz et al. 2018; Schulz and Überle 2018). In particular, the underlying reasons why only a few 

mobility providers cooperate with service integrators have received little research attention (Albrecht 
and Ehmke 2016; Willing et al. 2017a; 2017b). The previous work highlights that there are technical 

difficulties, as the mobility providers often do not have the necessary IT infrastructure in place (Schulz 

et al. 2018). In addition, they have only little need to gain legitimacy of stakeholders by cooperating 
with service integrators (Schulz and Überle 2018). We complement this research by analyzing an 

additional reason – the fear of possible economic dependence due to the loss of the ability to build up 

countervailing power on the basis of their price and place policy. By carrying out a cross-sector analysis, 
comparing the situation of German hotel and public transport organizations, our results show, for 

example, that the public service logic of government agencies that all population groups (e.g., elderly 

people without smartphone) should have access to mobility negatively affects the countervailing power 

of public transport organizations by restricting their place policy. For instance, they are forced to 
continue operating non-digital distribution channels, such as the driver selling paper-based tickets, 

which makes their distribution inflexible, as no short-term price or quantity adjustments for several 

distribution channels are possible. This leads to a low countervailing power against service integrators, 
which might cause non-cooperation. As a result, entrepreneurial opportunities offered by service 

integrators, such as profit maximization through dynamic pricing or business area optimization on the 

basis of big data analyses (Willing et al. 2017a), can also not be exploited. In addition, the complex 
mobility needs of customers are not satisfied (Alt et al. 2019), which contributes to the attractiveness 

of private car use, and thus to problems such as traffic congestion, as well as air and noise pollution 

(Willing et al. 2017a). In this vein, our study can be seen as a call to policy to review their wishes and 

expectations, as they greatly restrict the price and place policy of public transport organizations and 
hence their ability to build up countervailing power against service integrators. 
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This work points to areas of potentially fruitful future research. Our study is limited to Germany because 

in the case of mobility, service integrators have predominantly entered the European, in particular 
German, market (Marx et al. 2015; Willing et al. 2017b). Our results show, however, that the 

institutional arrangements promoted by government agencies often negatively affect the ability of 

public transport organizations to build up countervailing power, and based on this, their disposition to 

engage in value co-creation with service integrators. Studies that focus on service ecosystems, which 
are located in different countries and thus are embedded in varying institutional arrangements would 

contribute to the generalizability of our results. In addition, the analysis of the institutional arrangements 

related to the product and promotion policy – the both remaining instruments of the marketing mix 
(McCarthy 1960) – would extend our study. Future research can also investigate how the balance 

between power and countervailing power of different service ecosystem actors changes over time, 

possibly from an activity theory perspective (Simeonova et al. 2018). 

Conclusion 

Service integrators are in a better position than single service providers to satisfy complex customer 

needs. The aim of this work was to gain knowledge why a high number of public transport 
organizations, in contrast to hotel organizations, do not cooperate with service integrators. For this 

purpose, we adopted the S-D logic perspective, which we expanded by including the concept of 

(countervailing) power. The results of a qualitative study with German hotel and public transport 

organizations reveal that, in particular, the institutional arrangements promoted by government agencies 
restrict the price and place policies of public transport organizations. This, in turn, negatively affects 

their ability to build up countervailing power, and thus, their disposition to engage in value co-creation. 
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Abstract 

Cities around the globe face mobility-related challenges such as traffic congestion and air 
and noise pollution caused by the extensive use of private cars. Smart solutions promise 
to make urban mobility more intelligent, interconnected, and efficient using information 
technology (IT). This study analyzes IT choice in the service ecosystems of different 
German transport and tariff associations. Taking a service-dominant logic perspective, 
we apply fuzzy-set qualitative comparative analysis (fsQCA) in order to identify the 
configurations of attributes levels characterizing the actors and institutional 
arrangements of each service ecosystem that are linked to the choice of state-of-the-art 
IT. Our results reveal that the availability of a high number of car-sharing actors in the 
service ecosystem is a necessary condition for choosing state-of-the-art IT. Our study 
guides decision-makers in responding to mobility challenges caused by the predominant 
usage of the private car and thus contributes to the overarching goal of achieving livable 
cities. 

Keywords:  Information Technology Choice, Public Transport Service, Qualitative Comparative 
Analysis (QCA), Service-Dominant Logic, Smart Mobility 

 

Introduction 

All large cities around the world face mobility-related challenges. Extensive private car use causes air and 
noise pollution, which endangers the health and well-being of urban citizens. In addition, private car use 
also contributes to higher traffic congestion and parking problems associated with lost productivity 
(Benevolo et al. 2016; Caiati et al. 2020; Willing et al. 2017a; b). Expanding the existing road capacity is 
often practically impossible, prohibitively expensive or detrimental to the cities’ quality of life. This 
situation is expected to worsen over time. According to the United Nations Department of Economic and 
Social Affairs (2015), 66% (up from 50% in 2015) of the worldwide population will live in cities by 2050, 
and private car use is expected to rise accordingly unless viable alternatives are available. As a result, cities 
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worldwide need a new urban mobility paradigm to improve the living conditions of their citizens and to 
remain functional for generations to come. 

Over the last few years, the increased digital connectivity of the population has contributed to the popularity 
of more sustainable mobility services, such as bike-sharing (Jäppinen et al. 2013; Shaheen et al. 2010), car-
sharing (Hildebrandt et al. 2015), and ride-sharing (Teubner and Flath 2015) by making these mobility 
services more convenient to use (Puschmann and Alt 2016; Watson et al. 2011; Willing et al. 2017a; b). 
Especially the number of car-sharing users has risen as the concept of a sharing economy shifts the focus 
from ownership to access (Hendzlik et al. 2016; Shaheen et al. 2009). In particular among the younger 
generation, the private car has become less of a status symbol and car ownership is considered less 
important (Belk 2014). In line with this changing mindset, our society is currently at a tipping point driven 
by the necessity for change, the use of advanced information technology (IT), and the growing willingness 
of citizens to change their behavior towards a more sustainable mobility. 

Long-established public transport companies need to respond to these developments and adapt their 
mobility services to remain competitive. The study by Beirão and Cabral (2007) shows, for example, that a 
poor information quality and the station-based nature of the service are factors of non-usage of public 
transport. In this vein, Watson et al. (2011, p. 59) highlight that the provision of the “right information at 
the right time” can facilitate a change towards a more sustainable behavior, such as a shift from the use of 
the private car to the use of public transport. A study of the attributes of smartphone apps (hereinafter 
referred to simply as apps) provided by German transport and tariff associations that represent the public 
transport companies in a local geographic area, shows that customers get access to a variety of information 
about, among others, the location of a station, the position of busses or trains in real-time, and ticket prices 
and purchase options (Zimmermann et al. 2020). In summary, the provision of apps by transport and tariff 
associations thus contributes to making public transport more attractive for (potential) customers and to 
strengthening its competitiveness vis-à-vis private mobility services, such as those of car-sharing 
companies (Willing et al. 2016). 

However, the desire of the society for a more sustainable mobility behavior requires public transport 
companies to focus not solely on their own mobility service. The reason for this is that the mobility needs 
of citizens are often complex. For example, in order to get from home to work, some citizens will need to 
combine different mobility services such as bus, train, and bike-sharing. Research into bundling multiple 
mobility services during a trip from an origin to a destination refers to ‘intermodal mobility’ (Schulz et al. 
2020a; Willing et al. 2017b),  ‘mobility as a service’ (MaaS) (Giesecke et al. 2016) and ‘smart mobility’ 
(Schulz et al. 2020b). Apps provided either by public transport companies and transport and tariff 
associations, respectively, or by a third party can facilitate the bundling of mobility services (Schulz et al. 
2020a; b). For instance, based on real-time timetable data provided by sensors in vehicles, the combination 
of mobility services is dynamically adjusted in the event of a delay or cancellation. As a result, these apps 
contribute to greater satisfaction of the mobility needs of citizens in terms of identifying, comparing, and 
coordinating multiple mobility services at low cost. 

Several studies (e.g., Caiati et al. 2020; Willing et al. 2017a) show that public transport is not in competition 
with other mobility services and thus public transport companies can expect economic benefits from 
bundling. In order to provide a bundled mobility service to customers, multiple mobility providers form a 
service ecosystem and exchange large amounts of data (e.g., ticket prices, real-time timetable information) 
(Lusch and Nambisan 2015; Schulz et al. 2020b). However, existing studies (e.g., Albrecht and Ehmke 2016; 
Schulz et al. 2020b; Willing et al. 2017a; b) show that, for instance, German public transport companies are 
rarely able to provide the required data to the other mobility providers of the service ecosystem or to the 
customers of their public transport service. This draws attention to the IT choice of German public transport 
companies in order to support citizens’ mobility behavior changes through the use of state-of-the-art IT, 
thus contributing to alleviate the mobility challenges caused by the extensive use of private cars. 
Specifically, we pose the following research questions: 

RQ1: How does IT choice vary among the service ecosystems of German transport 
and tariff associations? 

RQ2: What configurations of actors and of institutional arrangements in the service 
ecosystems of German transport and tariff associations are linked with the 
choice of state-of-the-art IT? 
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In this study, the focus is on the IT choice of German transport and tariff associations (TTAs) representing 
service ecosystems that encompass a high number of public transport companies (bus, subway, tram and 
train companies) and, in some cases, also one or more regional authorities (e.g., federal states, districts, or 
cities) acting as shareholders or funders (Reinhardt 2012). In other words, these service ecosystems are in 
part highly heterogeneous in terms of their actors, which may lead to different IT choices due to the varying 
rules, norms, and beliefs (so-called institutional arrangements (Vargo and Lusch 2017)) of their individual 
actors. In this context, Schulz et al. (2020a) show how varying institutional arrangements lead regional 
authorities to promote the choice of an app for the bundling of multiple mobility services, for instance with 
the goal of reducing air pollution caused by the predominant private car usage, while some public transport 
companies reject such an app for economic reasons. Hence, in addition to the presence of certain actors, 
the institutional arrangements that are established in a service ecosystem have an impact on IT choice of 
its actors. 

To answer the research questions, we interviewed representatives from twelve German TTAs. Taking a 
service-dominant (S-D) logic perspective (Vargo and Lusch 2004) and considering the four information 
drives proposed by Watson et al. (2011), we identified attributes and attribute levels to characterize each 
service ecosystem with regard to its actors, institutional arrangements, and IT choice. Then we conducted 
a fuzzy-set qualitative comparative analysis (fsQCA) (Ragin 2008; Rihoux and Ragin 2009) to identify 
configurations of attribute levels for actors and institutional arrangements linked with the choice of state-
of-the-art IT (e.g., provision of an app and availability of a mobile ticketing system). Our study contributes 
to the information systems (IS) and S-D logic literature, since research has rarely analyzed the IT choice in 
(mobility) service ecosystems and the related IT-enabled value co-creation (for an overview, see Brust et al. 
2017), as underscored by Breidbach and Maglio (2016, p. 74): “We know very little about how economic 
actors engage in the process of value co-creation in traditional, co-located contexts […], let alone in 
technology-enabled ones”. 

Theoretical Background 

Service-Dominant Logic Perspective 

The service-dominant (S-D) logic perspective was initially adopted in marketing research (Vargo and Lusch 
2004). Over time, scientific researchers from different fields (Hearn et al. 2007; Jarvis et al. 2014; 
Storbacka et al. 2016, etc.), in particular also from service science (e.g., Maglio et al. 2009; Spohrer and 
Maglio 2010) and IS research (Brust et al. 2017; Giesbrecht et al. 2017; Lusch and Nambisan 2015; Schulz 
et al. 2020a; b; Zimmermann et al. 2020, etc.) have adopted this perspective. In contrast to the goods-
dominant (G-D) logic perspective, service is the basis of exchange between actors (Vargo et al. 2008), which 
is defined as “the application of resources for the benefit of others” (Vargo and Lusch 2017, p. 48). Each 
actor, particularly including the customer, participates in resource integration and service exchange (i.e., 
value co-creation) (Vargo and Lusch 2004; 2017). For instance, customers agree to permit a public 
transport company app to access location information in exchange for assistance navigating to the next 
station. Customers can also provide information on how crowded a subway, bus or train is, which the app 
relies on to provide high-quality recommendations to other customers (Nunes et al. 2014). Consequently, 
the principle of ‘value-in-exchange’ (G-D logic) is replaced by the principle of ‘value-in-use’ (Vargo and 
Lusch 2004), or, more recently, by ‘value-in-context’ (Vargo and Lusch 2017; Vargo et al. 2008). 

The service-for-service exchange connects actors in a service ecosystem, which is defined as “a relatively 
self-contained, self-adjusting system of mostly loosely coupled social and economic (resource-integrating) 
actors connected by shared institutional logics [a synonym for institutional arrangements (Vargo and Lusch 
2017)] and mutual value creation through service exchange” (Lusch and Nambisan 2015, p. 161. See Nischak 
et al. (2017) for varying definitions of an ecosystem and Spohrer et al. (2008) for a related definition of a 
service system). The central characteristics of a service ecosystem are thus (1) its actors and (2) the 
established institutional arrangements (attributes; marked in bold). The term actor is not limited to 
humans but also includes machines (Storbacka et al. 2016). A special feature of a service ecosystem is that 
its actors are simultaneously involved in multiple service ecosystems (Akaka et al. 2013; Schulz et al. 2020b; 
Schulz and Überle 2018). Public transport companies, for example, can be simultaneously embedded in the 
service ecosystem of a TTA and that of a third party provider of an app providing bundled mobility services 
(Schulz et al. 2020b). 
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Institutions reflect “humanly devised rules, norms, and beliefs that enable or constrain action” (Scott 2008; 
Vargo and Lusch 2017, p. 49), which North (1990, p. 3) also calls “the rules of the game”. To date, our 
knowledge about institutions and institutional arrangements in service ecosystems and their effect on 
value co-creation is very limited (Vargo and Lusch 2017). Two of the first studies enriched the S-D logic 
perspective by applying institutional theory and analyzing how the institutional arrangements of a service 
ecosystem constrain the value co-creation by actors by negatively affecting IT used (Schulz et al. 2020a; 
Schulz and Überle 2018). 

(3) “IT[s] drive the digitalization of business ecosystems and thereby enhance its functioning” (Nischak et 
al. 2017, p. 7). In this vein, Lusch and Nambisan (2015) argue that a service platform enables actors to 
conduct service-for-service exchange more effectively and efficiently. An example for a service platform is 
an app that allows customers to access information about different public transport services (e.g., ticket 
prices, arrival and departure times) or that provides information on the bundling of public transport and 
other mobility services (Schulz et al. 2020a; b; Zimmermann et al. 2020). According to Storbacka et al. 
(2016, p. 3010), the “actors [of a service ecosystem] need to be viewed not only as humans, but also as 
machines/technologies, or collections of humans and machines/technologies, including organizations”. 

Actors, Institutional Arrangements, and IT 

In the following, we characterize the actors and the institutional arrangements that can be present in the 
service ecosystem of a German TTA by defining possible attribute levels (marked in italics). In addition, we 
develop propositions about how IT choice in TTA service ecosystems vary depending on the attribute levels 
of the actors and the institutional arrangements present in the service ecosystem. In developing 
propositions about IT choice, we draw on the concept of technology choice, which has been used in different 
research fields, such as economics (Gray and Shadbegian 1998; Inderst and Wey 2003, etc.), management 
(Goyal and Netessine 2007, etc.), production management (e.g., Drake et al. 2016), sustainability 
management (e.g., Hadjilambrinos 2000), and IS (Klischewski and Ukena 2009; Liu et al. 2013; Pollock 
and Williams 2006, etc.). Until recently, the concept of technology choice has primarily followed the G-D 
logic perspective, with a focus on the production and purchase of physical goods. For example, the work of 
Gray and Shadbegian (1998) is centered on the technology choice of paper mills, whereas Pollock and 
Williams (2006) investigate the procurement of a software package. However, the concept is also used in 
service contexts, such as in the electricity industry (Drake et al. 2016; Hadjilambrinos 2000). 

Technology choice is not always an either-or decision. Power companies, for example, can chose among 
multiple technologies and use them simultaneously, generating power with solar, wind, and gas plants but 
not coal or nuclear power plants (Drake et al. 2016; Hadjilambrinos 2000). As emphasized by Drake et al. 
(2016), technology choice can also involve using varying combinations of different technologies. In the 
power company example, one company may choose a ratio of 30% solar, 20% wind, and 50% gas energy 
and another may choose a ratio of 15% solar, 15% wind, and 70% gas energy, and these ratios can, of course, 
change over time. 

To date, the concept of technology choice has been used at the team (Pollock and Williams 2006; Sivunen 
and Valo 2006, etc.), company (e.g., Drake et al. 2016), network (e.g., Klischewski and Ukena 2009; Liu et 
al. 2013), and industry level of analysis (Gray and Shadbegian 1998; Hadjilambrinos 2000, etc.). This 
flexibility fits well with the S-D logic perspective, which acknowledges that actors are simultaneously 
embedded in multiple service ecosystems (Akaka et al. 2013; Schulz and Überle 2018). Afterwards, we 
present our propositions about the IT choice in the service ecosystems of German TTAs. 

Proposition 1: A stronger involvement of a regional authority in a TTA service ecosystem is linked to the 
choice of state-of-the-art IT. 

German TTAs are legally independent organizations (external view), but each of them also represents an 
intra-organizational service ecosystem including public transport companies and regional authorities, 
such as federal states, districts, or cities to varying degrees. A simple intra-organizational service ecosystem 
consists solely of regional authorities (1). In this case, the TTA is a corporation under public law, or a 
corporation under private law, in which the regional authorities are the sole shareholders and that tenders 
public transport. A different intra-organizational service ecosystem consists of regional authorities and 
public transport companies (2). Other intra-organizational service ecosystems are composed of public 
transport companies with a cooperation agreement with regional authorities (3). In other cases, the intra-
organizational service ecosystem consists solely of public transport companies (4) (Knieps 2004; 
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Reinhardt 2012). As in previous cases, the public transport companies are partly in the hands of regional 
authorities1. We propose that intra-organizational service ecosystems with a stronger involvement of 
regional authorities are more inclined than other types of intra-organizational service ecosystems to choose 
state-of-the-art IT in order to make public transport more attractive. Schulz et al. (2020a) demonstrate a 
so-called ‘green logic’ for different German regional authorities that focuses on reducing the ecological 
footprint of mobility and on increasing its sustainability. Our proposition is also in line with Drake et al. 
(2016), who highlighted the contribution of policy (e.g., through investment subsidies) on the choice of 
clean technology. 

Proposition 2: An advanced development stage of a TTA service ecosystem is linked to the choice of state-
of-the-art IT. 

According to Hadjilambrinos (2000), the technology choice of actors depends on the institutional 
structures influencing them. Similarly, the IT choice is not only influenced by the types of actors involved 
in a service ecosystem, but also by its institutional arrangements (Schulz et al. 2020a). We distinguish four 
attribute levels to characterize the institutional arrangements (rules, norms, and beliefs) that are 
present in the service ecosystems: Service ecosystems in the differentiation stage (1) carry out innovative 
projects (e.g., a test field for autonomous driving), which we think are linked to the choice of state-of-the-
art IT. We assume that less and less state-of-the-art IT will be implemented in each of the following stages. 
Service ecosystems in the maturity stage (2) were established at least five years ago. The focus of its actors 
is on the adaptation of existing rules, for example, on the optimization of the tariff. In contrast, service 
ecosystems in the growth stage (3) are characterized by changes due to the current geographical 
enlargement of the activity area. Liu et al. (2013) highlight that the technology choices made by the actors 
in previously separate geographical areas can be highly heterogeneous, and thus affect interoperability. In 
the pioneer stage (4), the service ecosystems were only recently established and are focused on creating 
common rules – such as, the earnings allocation contracts. 

Proposition 3: Availability of a high number of car-sharing actors is linked to the choice of state-of-the-
art IT. 

After the focus was on the respective TTA, we now expand the focus beyond its intra-organizational service 
ecosystem to include additional actors. One of these actors are the car-sharing companies operating in 
the same geographical area. Car-sharing has gained increasing popularity in recent years (Hildebrandt et 
al. 2015; Shaheen et al. 2009) and has the largest market share in the area of shared mobility in Germany 
(Hendzlik et al. 2016). However, Willing et al. (2016) show that car-sharing only partially complements 
public transport. In some cases, shorter travel times and higher level of comfort and convenience allow it 
to cannibalize demand for public transport. Goyal and Netessine (2007) illustrate that competition between 
companies impacts their technology choices. As a result, we assume that service ecosystem actors are more 
likely to choose state-of-the-art IT if they are in strong competition with car-sharing companies in order to 
offer a more convenient public transport service to (potential) customers. The strength of competition 
depends less on the number of car-sharing companies in the market than on the availability of the service, 
as reflected by the number of car-sharing vehicles (bsc Bundesverband CarSharing e.V. 2015). The 
argument that vehicles can be considered as actors is in line with the S-D logic literature (Storbacka et al. 
2016). We define four attribute levels for the level of availability of car-sharing vehicles: Commonly 
available (1), often available (2), mostly not available (3), and unavailable (4). 

Proposition 4: Involvement of an alternative mobility provider in a TTA service ecosystem is linked to the 
choice of state-of-the-art IT. 

Compared to driving a private car, public transport has several shortcomings which make it less attractive. 
For example, public transport is a station-based service, the timetables are not flexible, and especially in 
the evening/night hours the service frequency is often relatively low, causing long waiting times (Beirão 
and Cabral 2007; Jorge and Correia 2013). As a result, customers are often forced to use additional mobility 
services (e.g., bike-sharing, car-sharing, and taxi) to get to and from the station, or to use solely these 
alternative mobility services. Currently, the prevailing opinion is that public transport is mostly not in 
competition with the service of alternative mobility providers (Caiati et al. 2020). Even in the case of 

                                                             
1 With the exception of this discussion, the term ‘public transport’ is used throughout the work to describe 

a special type of mobility (e.g., subway, bus or train transport), regardless of whether it is provided by a 
private or public transport company (ownership structure). 
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car-sharing, it is expected that there is, besides the competitive effect (Proposition 3), a complementary 
effect (Caiati et al. 2020; Shaheen et al. 2009; Willing et al. 2017a). A service ecosystem of a TTA can make 
its own mobility services (e.g., bus and tram transport) more attractive by marketing them together with 
one or more alternative mobility services. For example, customers receive financial benefits compared to a 
separate purchase/booking or the entry fee of the car-sharing company is waived (Schulz et al. 2020b). 
Such a cooperation does not necessarily require the use of state-of-the-art IT. However, the common offers 
of both actors are particularly attractive and convenient for customers if, for instance, integrated ticketing 
through an app is provided (Schulz et al. 2018). In summary, we assume that the involvement (1) of an 
alternative mobility provider – in contrast to the case of non-involvement (2) – is linked to the choice of 
state-of-the-art IT. 

Definition of State-of-the-Art IT 

The IT choices made by the actors of a TTA service ecosystem, for example concerning an app and a mobile 
ticketing system, can be classified on an aggregated level as the choice of state-of-the-art IT or not state-of-
the-art IT. On the lower level, several attribute levels must be defined for the individual IT to take account 
of the heterogeneity of the chosen IT. Our approach is identical to the known procedure of characterizing 
actors and institutional arrangements present in a specific TTA service ecosystem. Schulz et al. (2020a; b) 
show how the use of not state-of-the-art IT has a negative impact on the value co-creation of actors in a 
mobility service ecosystem. As a result of choosing not state-of-the-art IT, in particular the four information 
drives of (potential) customers – ubiquity, uniqueness, unison, and universality (Watson et al. 2011) – are 
not satisfied by the service offered by a TTA and its public transport companies. Watson et al. (2011, p. 56) 
argue that “most people in advanced economies have become so habituated to the fulfillment of their 
fundamental information drives that, if we are to change their behaviors in the direction of greater 
ecological sustainability [i.e., away from private car use to the use of public transport], we need to be highly 
conscious of feeding these drives”. Based on this theoretical foundation, we derive four types of IT (an app, 
equipment for the provision of real-time timetable data, a mobile ticketing system, and a smart mobility 
platform), which we use to assess whether a state-of-the-art IT has been chosen by the actors. 

The first information drive, ‘ubiquity’, is defined as ‘‘access to information unconstrained by time and 
space” (Junglas and Watson 2006, p. 578). Widespread diffusion of smartphones offers an unprecedented 
opportunity to provide extensive information about public transport services, such as timetable data and 
ticket prices, so that customers can explore their mobility options (Watson et al. 2011; Zimmermann et al. 
2020). Some apps provide customers with some information without an active internet connection (Mayer 
2012). This circumstance makes the presence of an app to the first attribute of IT choice that comprises 
two possible attribute levels: available (1), or unavailable (2). 

‘Uniqueness’ involves knowing ‘‘precisely the characteristics and location of a person or entity” (Junglas 
and Watson 2006, p. 579). IT that provides such information allows customers to find vehicles (buses, 
trains, etc.), which best match their unique mobility need. Whereas customers’ location is accessible via 
their smartphone, public transport companies can use equipment like sensors to locate vehicles and track 
delays or failures (Schreieck et al. 2018; Schulz et al. 2020b). Hence, the availability of technical 
equipment for the provision of real-time timetable data is the second attribute of IT choice. 
Depending on the availability of real-time timetable data for vehicles, the following attribute levels can be 
distinguished: Commonly available (1), often available (2), mostly not available (3), and unavailable (4). 

‘Unison’, is defined as ‘‘the drive for information consistency” (Junglas and Watson 2006, p. 580). Drawing 
on Watson et al. (2011), customers want a single view of all information related to a mobility service. For 
example, an app can not only inform the customers about the timetables of different public transport 
companies, but can also provide information for the ticket purchase (tariffs, points of sale, etc.). An even 
higher level of informational unison is reached if customers are also shown the individual price for their 
planned trip, taking into account, for instance, the number of tariff zones required, and are given the option 
to buy a ticket (Li et al. 2009; Zimmermann et al. 2020). Hence, the presence of mobile ticketing is a 
further attribute of IT choice. The possible attribute levels are available (1), and unavailable (2). 

‘Universality’ is characterized by the need “to overcome the friction of information systems’ 
incompatibilities” (Junglas and Watson 2006, p. 580) that exist, for example, when customers need to use 
apps from several mobility providers simultaneously. A TTA as keystone organization of the service 
ecosystem bridges the formerly separate IT solutions of the individual public transport companies by 
providing customers a common timetable information and/or mobile ticketing. Incompatibilities can be 
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reduced even further if a TTA allows its customers to bundle public transport with other mobility services, 
such as taxi, bike-sharing, or ride-sharing, to get from origin to destination (Schulz et al. 2020b). In this 
case, a smart mobility platform (service platform) constitutes the technical heart of the service 
ecosystem (Schreieck et al. 2018; Willing et al. 2017a; b) and a further attribute of IT choice. Depending on 
its current technical status, four attribute levels can be differentiated in the range: fully operational (1), 
implementation (2), planning (3), no approach (4). Our theoretical considerations are summarized in 
Figure 1. 

 

 

Figure 1.  Expected Configuration of Attribute Levels, Which Characterize the Actors and Institutional 

Arrangements of a TTA Service Ecosystem That Are Linked to the Choice of State-of-the-Art IT. 

 

Methodology 

Qualitative Interviews 

We collected data from German TTAs. In 2017, more than 10 billion trips were taken on German public 
transport. However, the public transport companies were often unprofitable and regional authorities had 
to provide financial support to ensure public transport service (Verband Deutscher Verkehrsunternehmen 
2018). At the beginning of our study, there were approximately 124 TTAs (Reinhardt 2012; Wikipedia 
2016). A theoretical sampling approach was used (Flick 2009; Glaser and Strauss 1967) to select 45 TTAs 
that vary with regard to the number of associated public transport companies and number of passengers 
per year. We contacted the managing director (MD) to request an interview. We collected data through 
interviews because personal interaction leaves room to ask for background information and eliminate 
ambiguities. Taking a snowball sampling approach (e.g., Su 2013), we asked the managing director to 
identify further or more appropriate internal experts, such as a project manager (PM) for a smart mobility 
platform, an office manager (OM), an authorized representative (AR), or a person who carries out the 
transport planning (TP). Overall, we received interview confirmations from twelve TTAs, three offered 
interviews with two representatives. 

We conducted the interviews using a semi-structured interview guideline (Yin 2014), probing business-
related and technical topics like the degree of involvement of a regional authority, and the current status of 
the smart mobility platform. The guideline was continually adapted to fill gaps that emerged during 
analysis. We also collected secondary data from the website of each TTA and other publicly available data 
sources (e.g., association reports, press releases) to supplement our interview data and to permit data 
triangulation (Flick 2009; Miles et al. 2014). We also drew on an official publication about the availability 
of car-sharing in Germany (bsc Bundesverband CarSharing e.V. 2015). The interviews started at the end of 
2016 and lasted on average 66 minutes. All interviews were recorded and transcribed. 

We used the software NVivio 10 to code our data. Using an iterative coding approach (Strauss and Corbin 
1998), one member of the research team initially analyzed the data parallel to data collection. The coding 
categories were identical to the attributes and attribute levels, characterizing the service ecosystem of a 
TTA, including its IT choice. In a second round of analysis, the codes of each entity were related to each 
other (Miles et al. 2014). The other members of the research team cross-checked the results to minimize 
potential coding bias. In addition, the research team discussed the (preliminary) results at regular meetings 
to reach a common interpretation of the results. 
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Fuzzy-Set Qualitative Comparative Analysis (fsQCA) 

We then analyzed the coded data material using fsQCA. Originally introduced in sociological and political 
science, QCA and the more fine-grained fsQCA have gained popularity in other research fields like IS (e.g., 
Müller et al. 2017; Park et al. 2017; Rivard and Lapointe 2012; for an overview, see Soto Setzke et al. 2020; 
Zimmermann et al. 2020), service science (e.g., Ordanini et al. 2014), as well as management (Fiss 2011; 
Kan et al. 2016, etc.). It is appropriate to use fsQCA in our study, because we assume that only the analysis 
of configurations of multiple attributes and their attribute levels that characterize a service ecosystem can 
explain the IT choice of its actors. For instance, Park et al. (2017) similarly examine how the effect of IT on 
the organizational agility depends on the configuration of different organisational and environmental 
attributes. This is an important distinctive feature from traditional regressions-based models that are used 
to analyze the net effect of each factor on the outcome. Two further features of QCA are the concept of 
equifinality, this means that different configurations can lead to the identical outcome, and the assumption 
that the relationships between the attribute levels and the outcome are not necessarily symmetrical. In other 
words, in contrast to traditional regressions-based models, where a factor is both a necessary and sufficient 
condition for an outcome, an attribute level may be a necessary or a sufficient condition for an outcome 
(Soto Setzke et al. 2020). 

Applying the fsQCA based on the data generated from the interviews with the twelve TTAs meets the 
requirements of the method. QCA is especially applicable to research designs with a medium number of 
cases (from 10 to 50 cases), which applies in our study (Schneider and Wagemann 2007). Some studies, 
however, also analyze fewer than ten cases (for an overview, see Buche and Siewert 2015). In contrast, based 
on their analysis of the use of the QCA in the IS field, Soto Setzke et al. (2020) show that in previous research 
predominantly large-N analyzes (50+) were conducted, which limits some of the key capabilities of the 
method, such as orientation based on in-depth case knowledge. Small-N analyzes as in our study do not 
necessarily aim at generalizing the results and therefore do not require the examination of the entire 
population or a representative sample. Instead, “a combination of “positive cases” that display the outcome 
and “negative cases” that could be expected to display the outcome but do not” (Greckhamer et al. 2018, p. 
488) can be used. In the run-up to the study, the IT choice in the service ecosystem of each German TTA 
was unknown. However, as a result of our theoretical sampling approach, the selected TTAs vary with 
regard to the number of associated public transport companies and of passengers per year (a measure of 
the number of customers). In other words, the cases represent service ecosystems with varying sizes, as 
typical for German TTAs, to base our fsQCA on a suitable combination of empirical cases. An overview of 
these key figures is published in Schulz et al. (2018). 

fsQCA is a set-theoretic method of empirically analyzing the relationship between an outcome and all 
possible configurations of attribute levels with the aim of identifying necessary and sufficient conditions 
using Boolean algebra (Ragin 2008). Hence, the “analysis focuses on set relations rather than on 
correlations” (Rivard and Lapointe 2012, p. 901). In the following, we explain fsQCA as a four-step approach 
as illustrated by Fiss (2011) and Ordanini et al. (2014): (1) fsQCA starts with a definition of the property 
space. It comprises all theoretically possible configurations of attribute levels and “delimits potential 
explanations of the outcome”, which is why the attributes and their attribute levels “should be chosen 
carefully and anchored in extant theoretical knowledge” (Ordanini et al. 2014, p. 137). Accordingly, we 
identified these on the basis of literature from different disciplines (as can be seen in the theoretical 
background section). In general, fsQCA assumes that each attribute has only two attribute levels – an 
attribute is present or not present. The attribute levels are abbreviated as follows: strong involvement of a 
regional authority (IRA), the TTA service ecosystem is in an advanced development stage (ADS), 
availability of a high number of car-sharing actors (HCA), and involvement of an alternative mobility 
provider (IMP). A comparison of the ratio of the number of empirical cases and selected attributes in 
previous IS studies is provided by Soto Setzke et al. (2020). The present ratio of twelve to four can be 
regarded as an example of good practice. The property space includes all possible configurations, therefore 
also configurations where one or more attribute are absent. For instance, when there is no involvement of 
an alternative mobility provider. Compliant with commonly applied QCA usage (Müller et al. 2017; Park et 
al. 2017, etc.), we use the tilde sign (e.g., ~IMP) to indicate such attribute levels. In total, 24 = 16 theoretically 
possible configurations exist. 

(2) The second step is the development of set-membership measures. A set corresponds to a 
configuration of attribute levels and is depicted in binary format. To account for the fact that the empirical 
data material is largely not dichotomous, we evaluated the extent to which a service ecosystem is a member 



 Information Technology Choice in Mobility Service Ecosystems 
  

  
Forty-First International Conference on Information Systems, India 2020 9 

of the different dichotomous sets using a crisp set (1 = ‘fully in’, and 0 = ‘fully out’), and a four-value fuzzy 
set with the following membership scores: 1 = ‘fully in’, 0.67 = ‘more in than out’, 0.33 = ‘more out than in’, 
and 0 = ‘fully out’ (Rihoux and Ragin 2009). Based on the coding results, one of these membership scores 
is assigned to each attribute of each empirical case. For instance, the TTA of PM2 consists solely of regional 
authorities. Hence, in line with the proposition 1, the membership score 1 = ‘fully in’ is assigned. The result 
is depicted in Table 1. In addition, the membership scores 1 and 0.67 are assigned, for example, IRA, 
whereas 0 and 0.33 are allocated to ~IRA. Based on the membership scores of a TTA service ecosystem for 
each attribute, we also can determine the membership scores for every configuration because a service 
ecosystem owned a membership measure greater than 0.5 in only one configuration. In our sample, two 
configurations are represented through more than one empirical cases (see Table 5 in the Appendix). 

ID IRA ADS HCA IMP 

Choice of state-of-the-art IT 

(outcome set) 

APP RTD MT SMP 

MD1 0.67 1 1 1     

MD2 0.67 0.67 1 1     

MD3 0 0.33 0.67 1     

MD4 0.67 0.67 0.33 1     

MD5 0 0.67 0.33 1     

MD6/TP1 0.33 0 0.33 0     

MD7 1 0.33 0 0     

MD8/PM1 1 0.33 0 0     

AR1/TP2 1 0 0.67 0     

OM1 0.67 0.67 0 0     

PM2 1 1 1 1     

PM3 1 1 1 1     

Table 1. Membership Scores for the Causal Sets. 

(3) The third step is the evaluation of consistency. The consistency measure of an individual attribute 
level must exceed a threshold of 0.9 to be accepted as a necessary condition (Schneider and Wagemann 
2007; Soto Setzke et al. 2020). In order to determine the sufficient conditions, we evaluate the consistency 
in set relations by conducting a cross-case comparison between the configurations of attribute levels (causal 
sets) and the choice of state-of-the-art IT (outcome set). Ragin (2008) as well as Rihoux and Ragin (2009) 
recommend a minimum consistency threshold of 0.75. Deviating from this, we applied a more restrictive 
threshold of 0.80. In line with the QCA literature (Rihoux and Ragin 2009; Soto Setzke et al. 2020), we 
included all configurations in the analysis that mirrored at least one empirical case. 

(4) Finally, we made a logical reduction, “to prune the sufficient configurations by eliminating redundant 
elements” (Ordanini et al. 2014, p. 139). The final result depends heavily on the treatment of so-called 
remainders, which are theoretically possible configurations not present in the empirical data. In our study, 
there is at least one empirical case for eight of the sixteen theoretically possible configurations. This ratio 
can be regarded as sufficiently high. Based on the review of QCA studies, Buche and Siewert (2015) reported 
on studies in which no empirical case exists for more than 90 percent of the theoretically possible 
configurations. To avoid simplifying assumptions during the logical reduction, we do not use the 
remainders (so-called complex solution). Therefore, no counterfactual cases are possible (Ragin 2008). 

We used the fs/QCA 3.0 software for our analysis, which uses the Quine-McCluskey algorithm to simplify 
the Boolean expressions (Schneider and Wagemann 2007). According to Soto Setzke et al. (2020), the 
fs/QCA software is the most frequently used software in QCA studies in the IS field. The quality of the 
solution can be considered high if the value of the solution consistency is in the range from 0.75 to 1.00. 
With regard to the value of the solution coverage there is no fixed range, but values between 0.05 and 0.46, 
which were reported in previous IS studies, are considered rather low (Soto Setzke et al. 2020). 

See 

Table 2 



 Information Technology Choice in Mobility Service Ecosystems 
  

  
Forty-First International Conference on Information Systems, India 2020 10 

Results 

Choice of State-of-the-Art IT (Outcome Set) 

Our interviews revealed that eight of twelve TTA service ecosystems provide customers with information 
such as timetables and ticket prices using an app. In some cases, the app is available through the TTA (e.g., 
MD1, MD2, AR1), while in other cases one of the public transport companies provides the app (MD3, MD8, 
etc.). The results are presented in Table 2, using the crisp and four-value fuzzy set measures. The last 
column depicts the values for the outcome set for our fsQCA, more precisely for the choice of state-of-the-
art IT, which are derived from the results shown in the columns two to five. By contrast, in four TTA service 
ecosystems an app is unavailable to customers. For instance, in the case of MD6 and MD7, customers get 
the information on a website, whereas OM1 expected the implementation of a “timetable and price 
information in the next year”. 

ID App (APP) Equipment 
for real-time 
timetable 
data (RTD) 

Mobile 
ticketing 
(MT) 

Smart 
mobility  
platform 
(SMP) 

Choice of 
state-of-the-
art IT 
(outcome set) 

MD1 1 1 1 0.67 0.67 

MD2 1 1 1 0.67 0.67 

MD3 1 0.67 1 0.33 0.67 

MD4 1 0.67 0 0 0.33 

MD5 0 0.33 1 0.33 0.33 

MD6/TP1 0 0 0 0 0 

MD7 0 0.33 0 0.33 0 

MD8/PM1 1 0.67 0 0.33 0.33 

AR1/TP2 1 0.67 0 0.33 0.33 

OM1 0 0.33 0 0 0 

PM2 1 0.33 1 0.67 0.67 

PM3 1 1 1 0.67 0.67 

Table 2. Membership Scores for the Outcome Set (Choice of State-of-the-Art IT). 

With regard to the availability of real-time timetable data, our analysis revealed a more differentiated 
result. Only three interviewees (MD1, MD2, PM3) indicated that real-time timetable data is commonly 
available for their public transport companies. In the case of the great majority of TTA service ecosystems, 
real-time timetable data is often available or mostly not available. For example, “approximately 70% of 
public transport is covered” (MD4), and “real-time timetable data […] is available. However, the data is not 
comprehensive enough to achieve something with it” (OM1). By contrast, TP1 stated that “at the moment, 
[real-time timetable data] is unavailable”. 

An equally fragmented picture emerged with regard to the availability of mobile ticketing. In half of the 
service ecosystems, a common mobile ticketing is available by the TTA itself (MD1, MD2, PM2, PM3), or 
by one of the public transport companies (MD3, MD5). The actors also use chip card-based tickets either 
supplementary to (e.g., PM3), or, in some cases, as the unique non-paper-based ticketing solution (MD6, 
MD8). Because customers must purchase a chip-card and credit ahead of time, such a solution cannot be 
considered truly state-of-the-art. 

There are big differences with regard to the technical status of the smart mobility platform that the TTA 
service ecosystems provide for the bundling of public transport with other mobility services. In no case does 
the TTA provide a mobility platform that is fully operational. A handful of interviewees reported that the 
TTA is working on implementing a smart mobility platform (MD1, MD2, PM3, etc.). As MD1 pointed out, 
not without some pride, “we are on the home stretch in terms of multimodal information. […]. We are [also] 
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working intently to ensure that customers receive a single mobility bill at the end of the month”. Similarly, 
the TTA of PM3 enables its customers “to access information about available car-sharing vehicles and rental 
bikes as well as to book them”. However, other mobility services are not available – “we would also like to 
integrate mobility services, such as […], ride-sharing, etc.” (PM3). Several TTAs (e.g., MD5, MD8) are in 
the early planning stage, asking “what do we want to integrate further into our timetable information? Car-
sharing, or bike-sharing, or so?” (AR1), or trying “to determine the need” (MD7). Other TTAs have no smart 
mobility platform approach (MD4, MD6, OM1). In conclusion, while the number of public transport 
companies associated with a TTA has no influence on IT choice, most TTAs with a high number of customers 
have state-of-the-art IT. 

(Configurations of) Attribute Levels Characterizing the Actors and Institutional 
Arrangements Linked to the Choice of State-of-the-Art IT 

Based on the presented results, our fsQCA provides the attribute levels as well as their configurations which 
characterize the actors and institutional arrangements of the TTA service ecosystems linked to the choice 
of state-of-the-art IT (outcome set). In line with the procedure described by Schneider and Wagemann 
(2007), the results for the analysis of the necessary conditions are depicted in Table 3. Only in the case of 
one attribute level (HCA) the consistency value (0.929) exceeds the recommended threshold of 0.9 
(Schneider and Wagemann 2007; Soto Setzke et al. 2020). In other words, the availability of a high number 
of car-sharing actors in the specific geographical area is linked to the choice of state-of-the-art IT by the 
actors of a TTA service ecosystem. 

Attribute 
level 

Consistency Coverage Attribute 
level 

Consistency Coverage 

IRA 0.786 0.458 ~IRA 0.426 0.499 

ADS 0.857 0.600 ~ADS 0.497 0.435 

HCA 0.929 0.686 ~HCA 0.353 0.291 

IMP 0.859 0.573 ~IMP 0.141 0.132 

Table 3. Necessary Conditions for the Choice of State-of-the-Art IT. 

In addition, we analyzed the sufficient conditions (i.e., configurations of attribute levels) for the choice of 
state-of-the-art IT. As Table 4 shows, our result achieves a solution coverage of 0.859, and an identical value 
for solution consistency. Compared to previous QCA studies (Ganter and Hecker 2014; Ordanini et al. 2014; 
Soto Setzke et al. 2020) both values can be considered high. A solution coverage of just over 85% indicates 
that there are only a small number of further configurations of attribute levels that are also linked to the 
choice of state-of-the-art IT but that do not reach the consistency threshold. 

Sufficient sets Raw  
coverage 

Unique 
coverage 

Consistency 

IRA*ADS*HCA*IMP 0.645 0.503 0.820 

~IRA*~ADS*HCA*IMP 0.355 0.214 1.000 

Solution coverage: 0.859 

Solution consistency: 0.859 

Table 4. Sufficient Conditions for the Choice of State-of-the-Art IT. 

Table 4 illustrates that two configurations of attribute levels go along with the choice of state-of-the-art IT 
with sufficient consistency. The solution in the first row (IRA*ADS*HCA*IMP) states that 82% of the TTA 
service ecosystems characterized by a strong involvement of a regional authority (IRA), an advanced 
development stage (ADS), the availability of a high number of car-sharing actors (HCA), and an 
involvement of an alternative mobility provider (IMP) are members of the outcome set (choice of state-of-
the-art IT). According to the second row, the configuration ~IRA*~ADS*HCA*IMP – no involvement of a 
regional authority (~IRA), no advanced development stage (~ADS), the availability of a high number of car-
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sharing actors (HCA), as well as an involvement of an alternative mobility provider (IMP) is also linked with 
the choice of state-of-the-art IT. In this case the consistency is 1, which means that all TTA service 
ecosystems of the sample with such a configuration of attribute levels have chosen state-of-the-art IT. 
Considering the raw coverage, the first configuration accounts for 64%, and the second configuration for 
36% of the cases related to the choice of state-of-the-art IT. 

Discussion and Conclusion 

This section discusses the results and implications of our study. The two primary goals were to determine 
the IT choice in the service ecosystem of different German TTAs (RQ1), as well as to identify the attribute 
levels and configurations of attribute levels which characterize the actors and institutional arrangements of 
these service ecosystems linked to the choice of state-of-the-art IT (RQ2). To achieve these goals, we 
adopted an S-D logic perspective (Vargo and Lusch 2004; 2017) and conducted a fsQCA (Ragin 2008; 
Rihoux and Ragin 2009) of data collected in interviews. 

To date, little IS research has applied the S-D logic perspective in a mobility context (for an overview, see 
Brust et al. 2017). Previous studies (e.g., Schulz et al. 2020b) focus on the concept of value co-creation and 
how value co-creation can be improved between the individual actors of one or more service ecosystems. 
However, little has been known about how the presence of specific actors and institutional arrangements 
influence the IT choice of its actors, and thus their value co-creation (Schulz et al. 2020a; b; Schulz and 
Überle 2018). Hence, this study contributes to S-D logic and IS literature first by focusing on the service 
ecosystem of different German TTAs. Our generic conceptualization builds on the definition established by 
Lusch and Nambisan (2015) that highlights (1) the actors and (2) the institutional arrangements as essential 
parts of service ecosystems. Subsequently, drawing on previous literature (e.g., Caiati et al. 2020; Reinhardt 
2012; Schulz et al. 2020a; b), we identified different actors (which represent attributes) that may be present 
in the service ecosystem of a TTA. Because these service ecosystems are very heterogeneous in practice, our 
classification relies on multiple attribute levels. We followed the same approach with regard to institutional 
arrangements (Vargo and Lusch 2017). The resulting generic conceptualization of the service ecosystem of 
German TTAs can be used in future research and the adopted approach can serve as a blueprint for the 
conceptualization of other (mobility) service ecosystems. 

Second, we contribute to the S-D logic literature (Vargo and Lusch 2004; 2017) by introducing the concept 
of technology choice (Goyal and Netessine 2007; Gray and Shadbegian 1998; Liu et al. 2013, etc.). Based 
on Nischak et al. (2017) and Lusch and Nambisan (2015), we argue that (3) the IT chosen by the actors of a 
service ecosystem is a further attribute in its conceptualization. Drawing on the literature on technology 
choice, we made four propositions about how the presence of a certain actor or type of institutional 
arrangements is linked to the choice of state-of-the-art IT. To identify the relevant IT, we relied on the 
information drives (Watson et al. 2011) that must be satisfied by the chosen IT to change the behaviour of 
citizens towards the use of public transport. For the individual IT (e.g., app, mobile ticketing), we define 
several attribute levels, which allow the IT choice to be classified as not- or state-of-the-art IT on the 
aggregated level. Based on the fsQCA of data collected in qualitative interviews, our results show that a 
focus on the different configurations of service ecosystems (i.e., on their actors, institutional arrangements, 
and IT choice) can lead to a better understanding of IT-enabled value co-creation (Breidbach and Maglio 
2016). 

Thirdly, our study illustrates the suitability of fsQCA (Ragin 2008; Rihoux and Ragin 2009; Schneider and 
Wagemann 2007), which has only recently enjoyed a certain popularity in IS research to analyze service 
ecosystem-related issues. Previous IS research primarily relies on traditional regressions-based models 
which, in contrast, analyze the net effect of each factor on the outcome (Soto Setzke et al. 2020). Hence, by 
contributing to the dissemination of fsQCA, we therefore pave the way for new insights into service 
ecosystems. Our fsQCA-results show, for instance, that regardless of the development stage of a TTA service 
ecosystem (ADS or ~ADS), its actors choose state-of-the-art IT if certain other attribute levels are present. 
Thus, we contribute to the emerging literature on institutional arrangements in service ecosystems (Vargo 
and Lusch 2017), especially in a mobility context (e.g., Schulz et al. 2020a; Schulz and Überle 2018). For 
researchers, our results illustrate the need to consider the customer in determining the analysis focus for 
nested service ecosystems (Akaka et al. 2013; Schulz et al. 2020b; Schulz and Überle 2018). To fill a complex 
(mobility) need, customers are the link between service providers embedded in different service ecosystems 
when they gather information about available services and, for example, compare public transport and car-
sharing services. Our results show that the choice of state-of-the-art IT by the actors of the TTA service 
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ecosystems is linked to the availability of a high number of car-sharing actors in the geographical area, 
possibly in response to the competitive situation (Willing et al. 2016). 

Our study has practical implications, especially for policy makers. Our results illustrate that none of the 
TTA service ecosystems chose the most advanced IT with regard to all four types of IT analyzed and that 
their overall IT choices vary greatly (see Table 2). This makes it difficult for third party smart mobility 
platform providers (Albrecht and Ehmke 2016; Willing et al. 2017a; b) to integrate IT and provide smart 
mobility across the geographical areas of multiple TTAs. In addition, to better fulfill the information drives 
of potential customers, and thus support behavior change towards using public transport (Watson et al. 
2011), most TTA service ecosystems need to invest in state-of-the-art IT. Our study shows that availability 
of a high number of car-sharing actors (HCA), as reflected by the number of car-sharing vehicles, is linked 
to the choice of state-of-the-art IT. Hence, regardless of their level of involvement in a TTA, regional 
authorities should thus improve the market environment for car-sharing companies, for example by 
reserving more parking spaces to car-sharing vehicles. To further reduce air and noise pollution, regional 
authorities should prioritize electric car-sharing vehicles (bsc Bundesverband CarSharing e.V. 2018), for 
example by providing more charging stations. The two identified sufficient conditions for the choice of 
state-of-the-art IT (IRA*ADS*HCA*IMP, and ~IRA*~ADS*HCA*IMP) have further practical implications. 
In particular, the high degree of raw coverage of the first solution underscores the value of increased 
involvement of regional authorities (IRA) in the intra-organizational service ecosystem of TTAs (Knieps 
2004; Reinhardt 2012). 

Our study has some limitations, which point to the need for future research: (1) First, we offered only a 
limited perspective on the IT choice of each TTA service ecosystem by focusing primarily on regional 
authorities and mobility providers. This supply-side perspective aligns well with recent discussion how to 
make public transport more attractive to potential customers and about to what degree TTAs and their 
public transport companies can currently contribute to the realization of smart mobility platforms (Albrecht 
and Ehmke 2016; Schulz et al. 2020b; Willing et al. 2017a; b). However, our results indicate that also 
attributes and attribute levels that can be used in characterizing (potential) customers (e.g., number of 
passengers) can additionally help explain the IT choice of TTAs. Furthermore, the actors already included 
in the analysis can be further specified in order to gain deeper insights. For example, the level of subsidies 
received by the public transport companies from the regional authorities may be taken into account. (2) In 
addition, we only collected data from twelve TTAs, which limits the generalizability of the results. From a 
methodological standpoint, our study exceeds the minimum case number necessary to conduct a fsQCA 
(Buche and Siewert 2015; Schneider and Wagemann 2007; Soto Setzke et al. 2020). Nonetheless, future 
studies should collect data from a representative sample or from the entire population. (3) Lastly, IT choice 
in mobility service ecosystems in other countries should be examined in order to further increase the 
generalizability of the results. 
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Appendix 

Table 5 shows the truth table from our fsQCA. As recommended by Schneider and Wagemann (2007), we 
also conducted a fsQCA for the inverse outcome (choice of not state-of-the-art IT). The results are shown 
in Table 6 and 7. 

No. IRA ADS HCA IMP Choice of 
state-of-
the-art IT 

Raw  
consistency  

PRI  
consistency 

Cases 

1 1 1 1 1 1 0.820 0.673 MD1; MD2; 
PM2; PM3 

2 1 0 0 0 0 0.283 0.000 MD7; MD8/PM1 

3 0 0 0 0 0 0.000 0.000 MD6/TP1 

4 1 1 0 0 0 0.248 0.000 OM1 

5 0 1 0 1 0 0.744 0.000 MD5 

6 1 1 0 1 0 0.493 0.000 MD4 

7 1 0 1 0 0 0.330 0.000 AR1/TP2 

8 0 0 1 1 1 1.000 1.000 MD3 

Table 5. Truth Table. 

Attribute 
level 

Consistency Coverage Attribute 
level 

Consistency Coverage 

IRA 0.727 0.665 ~IRA 0.408 0.749 

ADS 0.589 0.648 ~ADS 0.636 0.874 

HCA 0.452 0.523 ~HCA 0.729 0.942 

IMP 0.408 0.427 ~IMP 0.592 0.868 

Table 6. Necessary Conditions for the Choice of not State-of-the-Art IT. 

Sufficient sets Raw  
coverage 

Unique 
coverage 

Consistency 

~ADS*~HCA*~IMP 0.364 0.046 1 

IRA*~ADS*~IMP 0.364 0.046 0.890 

ADS*~HCA*IMP 0.228 0.136 1 

IRA*~HCA*~IMP 0.409 0.045 0.901 

IRA*ADS*~HCA 0.273 0 1 

Solution coverage: 0.730 

Solution consistency: 0.890 

Table 7. Sufficient Conditions for the Choice of not State-of-the-Art IT. 
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Appendix H. Supplementary Material: Information Technology Choice in Mobility Ser-

vice Ecosystems: A Qualitative Comparative Analysis (P6) 

The following tables provide deeper insights into our fsQCA. Table 18 illustrates the attributes, 

which characterize the actors and the institutional arrangements of the TTA service ecosystems 

(causal sets), the set-membership measures for each attribute level, as well as exemplary quo-

tations. Similarly, Table 19 depicts the attributes and their attribute levels for the choice of state-

of-the-art IT (outcome set), the set-membership measures, and exemplary quotations. 

Attribute Set-mem-

bership 

measure 

Description set-mem-

bership measure  

(= attribute level) 

Exemplary quotations 

Strong involve-

ment of a re-

gional authority  

(IRA) 

1 Solely regional  

authorities 

“The [name of the TTA] belongs to the dis-

tricts and cities in the geographical area of 

the TTA.” (PM2)  

“Association of 15 districts, 11 cities, […], 

and the [name of the federal state].” (PM3) 

0.67 Regional authorities as 

well as private and pub-

lic transport companies 

“The [name of the TTA] is an association 

of regional authorities and public transport 

companies.” (MD1) 

“The [name of the TTA] is an association 

of bus companies […], as well as of the 

[name of the cities].” (OM1) 

0.33 Private and public 

transport companies, co-

operation agreement 

with a regional authority 

“All 21 public transport companies operat-

ing in the [name of the district] are share-

holders of the TTA. The TTA is linked to 

the [name of the regional authority] by a 

cooperation agreement.” (MD6)  

0 Transport companies that 

are sometimes in the 

hands of regional author-

ities 

“The [name of the TTA] is the association 

of more than 20 bus, subway, tram, and 

train companies”; “[name of the public 

transport company] is a 100% subsidiary of 

the public utility.” (MD3) 

Advanced  

development 

stage of the  

TTA service  

ecosystem 

(ADS) 

1 Differentiation stage “We’ve been sitting together for months to 

prepare a test field for the autonomous bus 

ride.” (MD1) 

“A test field for networked and autonomous 

driving in [name of the city].” (PM2) 

0.67 Maturity stage “Since we were only founded six years ago, 

we had another focus in the first time. […] 

- to communicate the tariff, to further de-

velop the tariff.” (MD5) 

“That we want to change our tariff system. 

For example, we have no zone model.” 

(OM1) 
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0.33 Growth stage “The [name of the tariff] will be replaced 

next year – and not only the [name of the 

tariff]. Five tariff areas receive a new com-

mon tariff.” (MD3) 

“A new tariff will be introduced next year. 

[…]. The different tariffs will be merged 

into a common [name of the geographical 

area] tariff.” (MD7) 

0 Pioneer stage “Our core tasks at the moment – in this ini-

tial phase of development – are, besides the 

tariff, customer information, as well as 

marketing and public relations.” (MD6) 

“We have only been a TTA for two years 

and we are currently working on issues, 

such as the application of the tariff.” (AR1) 

High number  

of car-sharing 

actors (HCA) 

1 Commonly available 

Evaluation based on the bsc Bundesverband 

CarSharing e.V. (2015) 

0.67 Often available 

0.33 Mostly not available 

0 Unavailable 

Involvement  

of an alternative 

mobility pro-

vider (IMP) 

1 Involvement “The monthly fee is waived by the car-shar-

ing as well as the bike-sharing company.” 

(MD5)  

“If they have an annual ticket, the entry fee 

of the car-sharing company is waived.” 

(PM2) 

0 Non-involvement “Car-sharing and rental bike offers are not 

available at the moment.” (MD6) 

“No. […]. But the integration of third par-

ties – the last mile – that is exactly what is 

being discussed. How and whether this can 

be done.” (AR1) 

Table 18. Set-Membership Measures for Attributes, which Characterize the Actors and the Institutional 

Arrangements. 
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Attribute Set-mem-

bership 

measure 

Description set-mem-

bership measure  

(= attribute level) 

Exemplary quotations 

App (APP) 

1 Available “With the [name of the TTA]-app you have 

the timetable information everywhere.” 

(MD1) 

“We have a very well working [name of the 

TTA]-app.” (PM3) 

0 Unavailable “That we want to offer an app. But there is 

no official decision yet.” (MD7) 

“Timetable and price information in the next 

year.” (OM1) 

Equipment for 

real-time time-

table data 

(RTD) 

1 Commonly available “We have established a TTA-wide data hub 

as a background system, which integrates 

the entire public transport into a real-time 

information.” (PM3)  

0.67 Often available “Approximately 70% of public transport is 

covered.” (MD4) 

“We are currently setting up a system. 

Many companies can already deliver [real-

time time-table data], but not all of them 

yet.” (AR1) 

0.33 Mostly not available “Real-time time-table data […] are availa-

ble. However, the provision is not so com-

prehensive that something could be 

achieved with it”. (OM1) 

“We have a data hub for real-time time-ta-

ble data, which is currently under construc-

tion”; “the municipal transport company, 

[its name], and the regional tram company 

is already integrated.” (PM2) 

0 Unavailable “At the moment, they [the real-time time-ta-

ble data] are not available.” (TP1) 

Mobile  

Ticketing (MT) 

1 Available “Now we have our own mobile ticketing.” 

(MD2) 

“We have a very well-functioning [name of 

the TTA] mobile ticketing system.” (PM3) 

0 Unavailable “We currently do not have an electronic 

ticketing / mobile ticketing.” (MD4) 

“We don’t have yet a mobile ticketing, 

online ticketing, etc..” (MD8) 

1 Fully operational - 



Appendix   211 

  

Smart mobility  

platform (SMP) 

0.67 Implementation “We are on the home stretch in terms of 

multimodal information. […]. We are 

[also] working intently to ensure that cus-

tomers receive one single mobility bill at 

the end of the month.” (MD1) 

“Henceforth, a new map is shown […] to 

inform themselves about the available car-

sharing vehicles and rental bikes as well as 

to book them”; “we would also like to inte-

grate mobility services, such as […], ride-

sharing, etc..” (PM3) 

0.33 Planning “Planning is currently taking place to use 

mobility service-crossing information me-

dia (information platforms). First of all, to 

determine the need.” (MD7) 

“We just ask ourselves what do we want to 

further integrate into our timetable infor-

mation? Car-sharing, or bike-sharing, or 

so?” (AR1) 

0 No approach “For us, this is an idea and a wish for the 

future, that we as [the name of the TTA] 

can offer our customers something like this 

and say: Here you find everything you 

need.” (TP1) 

Table 19. Set-Membership Measures for Attributes, which Characterize the Choice of State-of-the-Art 

IT. 
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Appendix I. Smart Mobility: Contradictions in Value Co-Creation (P7) 
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Abstract
Technical progress is disrupting the mobility sector. New door-to-door (D2D) mobility integrators promise to offer smart
mobility by packaging together different mobility services such as car-sharing and public transport. However, mobility providers
up to now have rarely entered into value co-creation relationships. As a result, citizens are offered mobility that cannot be
considered truly smart. Although value co-creation has been the subject of numerous studies taking the service-dominant logic
perspective, this research has often lacked empirical evidence. To close this gap, we conceptualize value co-creation between
mobility providers and a D2D mobility integrator by applying Activity Theory. Based on a qualitative study in the German
mobility sector, we identify several inhibitors of value co-creation from the viewpoint of mobility providers. In addition, we show
how these inhibitors serve as triggers for adaptations, ultimately leading to the formation of a value co-creation relationship.

Keywords Activity theory . Service-dominant logic . Smart mobility . Value co-creation

1 Introduction

Creating a new mobility paradigm is of one of the grand chal-
lenges of the twenty-first century. Cities around the world are
confronted with urgent problems such as traffic congestion,
parking problems as well as noise and air pollution (Willing
et al. 2017a, 2017b; Benevolo et al. 2016; Gupta et al. 2019;
Schreieck et al. 2018). One of the main reasons for this is the
popularity of the use of private cars. For example, motorized
private transport accounted for approximately 75% of
the total transport volume in Germany in 2017
(Follmer and Gruschwitz 2019). The situation could de-
teriorate even further in the future through urbanization.
One forecast predicts that the share of the worldwide popula-
tion living in cities will increase from 50% in 2015 to 66% by

2050 (United Nations Department of Economic and Social
Affairs 2015).

Despite its possible contribution to alleviating the prob-
lems, the share of mobility provided by public transport is
often small. Inconveniences such as a lack of door-to-door
(D2D) transport and poor information quality regarding trans-
port services have been identified as key factors of non-usage
(Beirão and Cabral 2007). In particular, the availability of the
“right information at the right time” is considered to be im-
portant to facilitate sustainable behavioral changes in the
broader public (Watson et al. 2011, p. 59). Several authors
argue that information systems (IS) researchers can and need
to contribute to the grand challenge of environmental sustain-
ability (Watson et al. 2010; Elliot 2011; Hasan et al. 2017;
Gupta et al. 2019; Akande et al. 2019; Gupta et al. 2018).
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The proliferation of information technology (IT) such as
smartphones has simplified potential customers’ access to in-
formation. Apart from the ever increasing availability of in-
formation, technical progress is increasingly changing the pro-
vision of services (Gretzel et al. 2015; Dai et al. 2018). Large
amounts of data (big data) are generated and analyzed from a
growing number of sources, such as smartphones, business
transactions, sensors installed in vehicles (e.g., busses, cars,
trains), and social media posts (Pappas et al. 2018). In this
context, Mikalef et al. (2020) also denotes data “as one of
the most valuable organizational resources”.

The rise of big data and big data analytics lead to the emer-
gence of new companies with new business models. Among
other things, big data analytics is expected to result in new
possibilities to satisfy customers’ needs through better ser-
vices, provide companies with an opportunity to develop a
competitive advantage and increase business value, but also
increase social value by contributing to the development of
sustainable societies, for example, with regard to environmen-
tal sustainability (Pappas et al. 2018; Gupta et al. 2018;
Mikalef et al. 2020; Klievink et al. 2017; Willing et al.
2017a; Popovič et al. 2018; Côrte-Real et al. 2020).
However, to date, there is little research that focuses on the
societal impact of big data and big data analytics (Pappas et al.
2018; Gupta et al. 2018).

Relying on big data and big data analytics, emerging D2D
mobility integrators (like Moovel, Qixxit, etc.) strive to pro-
vide smart mobility from a defined starting-point to a defined
end-point that is characterized by individual, context-aware,
and dynamic bundling of mobility services such as bike-shar-
ing, car-sharing and public transport (Schulz et al. 2018). Such
smart mobility gives customers access to information about
unexpected delays or cancellations, automatically updating
their trip options accordingly. Since each of these mobility
services is available individually on the market, this is a so-
called ‘component mobility service’.

The different mobility providers form a service ecosystem
(Lusch and Nambisan 2015), and a D2D mobility integrator
acting as keystone organization can be considered a ‘smart
integrator’ (Schulz et al. 2018). The overall aim of the service
ecosystem can be seen to improve world-wide quality of life
by moving beyond addressing customer needs atomistically
(Alt et al. 2019), and thus shifting human behavior towards
non-private car-based mobility. According to Pappas et al.
(2018), such service ecosystems that rely on vast amount of
data of a number of actors can also be referred to as big data
and business analytics ecosystems in which actors do not act
in isolation. Hence, it is important to understand each of the
actors, their data, and how they interact.

In order to offer customers smart mobility, mobility pro-
viders must provide various data about their mobility service,
such as timetables, fares, passenger counts and vehicle posi-
tions (Ahlers et al. 2018). Unfortunately, to date, D2D

mobility integrators in the German-speaking regions often
struggle to get access to the data - specifically from public
transport companies (Willing et al. 2017a, 2017b; Albrecht
and Ehmke 2016). In addition, even if they get access, the
quality of the data is often not good enough (e.g., only static
timetables). These results are consistent with other studies
(Klievink et al. 2017; Okwechime et al. 2018) that analyze
the use of big data and big data analytics in different public
organizations, and identify a need to catch up with private
companies. Poor data quality makes it difficult to unlock the
value of big data analytics (Côrte-Real et al. 2020). Thus, in
order to be able to offer smart mobility, it is necessary to
increase both the quantity and the quality of available data.
But why are especially public transport companies not able or
willing to co-create value?

The service-dominant (S-D) logic literature conceptualizes
resource integration and service exchange as the building
blocks of value co-creation (Vargo and Lusch 2017). From a
mobility provider’s point of view, the provision of a compo-
nent mobility service that consists of a transport service and
possibly supplementary services (e.g., the provision of real-
time timetable information and of mobile tickets) on which we
focus here, can generally be defined as “the application of
resources for the benefit of others” (Vargo and Lusch 2017,
p. 48). However, most studies adopting the S-D logic perspec-
tive are conceptual in nature and do not provide empirical
evidence (e.g., Storbacka et al. 2016; Vargo and Lusch
2004, 2017). In addition, there are only few studies in the IS
(e.g., Turetken et al. 2019; Schulz and Überle 2018; Gilsing
et al. 2018; Hein et al. 2018; Schulz et al. 2020) and other
scientific fields (e.g., Alexander and Jaakkola 2011; Echeverri
and Skålén 2011; Gebauer et al. 2010; Pulkkinen et al. 2019;
Yin et al. 2019) that have examined value co-creation in a
mobility context. As Breidbach and Maglio (2016, p. 74)
summarized: “we know very little about how economic actors
engage in the process of value co-creation in traditional, co-
located contexts […], let alone in technology-enabled ones”.

To close this gap, Vargo and Lusch (2017, p. 46) recom-
mend the use of theories outside of marketing to further de-
velop the S-D logic perspective by creating “more midrange
theoretical frameworks and concepts of service exchange, re-
source integration, [and] value cocreation”. In response to this
call, we draw on Activity Theory (AT) (Kuutti 1996;
Engeström 1987) to examine the lack of value co-creation
by analyzing the resource integration and service exchange
actions that underlie the value co-creation activity of mobility
providers (Vargo and Lusch 2017; Kuutti 1996). Building on
the concept of contradictions (Engeström 1987), which be-
come visible in form of double binds, critical conflicts, con-
flicts, and dilemmas (Engeström and Sannino 2011), and on
the concept of congruencies (Allen et al. 2013), we identify
the inhibitors to value co-creation and derive recommenda-
tions on how to solve them. Thus, we pose the research
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question: How to increase value co-creation (i.e., resource
integration and service exchange) by mobility providers to
realize smart mobility?

We conceptualize value co-creation from an interacting
activity systems perspective. Based on this theoretical frame,
we assess the inhibitors inherent in the activity systems. Our
considerations are guided by the work of Schulz et al. (2020),
who emphasize the benefits of adopting an activity system
thinking for analyzing value co-creation, but without drawing
on interacting activity systems as the unit of analysis
(Engeström 2001) and the concepts of contradictions and con-
gruencies (Allen et al. 2013; Engeström 1987).

We drew on interviews with experts from twelve German
transport and tariff associations (TTAs), the regional represen-
tatives of public transport companies, to inform out conceptu-
alization and test its applicability. One of the TTAs had re-
cently signed a letter of intent with a D2D mobility integrator
to join its service ecosystem. We find that in particular, the
goal to provide smart local mobility in the future themselves,
impedes the realization of value co-creation, and thus of smart
mobility. Furthermore, our results show how these inhibitors
serve as triggers for adaptations, ultimately leading to the for-
mation of a value co-creation relationship.

The article is structured as follows. First, we present current
developments in the fields of S-D logic perspective and AT.
Then we outline our AT-based S-D logic perspective on value
co-creation. Next, we elucidate the context of our study and
our methodology. Finally, we present our results and discuss
the implications of our study and its limitations and avenues
for future research. The article closes with a conclusion.

2 Theoretical Foundation

2.1 Service-Dominant Logic Perspective

The cooperation of several actors for service provision can be
analyzed by adopting the service-dominant (S-D) logic per-
spective. The S-D logic perspective was originally introduced
to marketing (Vargo and Lusch 2004), but in the meantime is
established in numerous scientific fields, including business
economics (e.g., Koskela-Huotari et al. 2016; Storbacka et al.
2016) and IS (e.g., Hein et al. 2019; Giesbrecht et al. 2017;
Winkler and Wulf 2019; Rahman et al. 2019; see Brust et al.
2017 for an overview). Some of the studies focused on value
co-creation in a digital (e.g., Turetken et al. 2019; Schulz and
Überle 2018; Gilsing et al. 2018; Hein et al. 2018; Pulkkinen
et al. 2019; Schulz et al. 2020) and a non-digital (e.g.,
Alexander and Jaakkola 2011; Echeverri and Skålén 2011;
Gebauer et al. 2010) mobility context.

The intended change in focus among citizens away from
the purchase of private cars towards the use of mobility ser-
vices represents a shift from the goods-dominant (G-D) logic

to the S-D logic (Schulz and Überle 2018). This change can be
supported by technological progress, which has fostered the
emergence of IT-based service ecosystems, such as in the case
of ride- and car-sharing. The S-D logic perspective is based on
three concepts: (1) the service ecosystem, (2) the service plat-
form, and (3) value co-creation (Hein et al. 2018; Lusch and
Nambisan 2015).

A service ecosystem is an actor-to-actor network and can
be defined as “a relatively self-contained, self-adjusting sys-
tem of mostly loosely coupled social and economic (resource-
integrating) actors connected by shared institutional logics and
mutual value creation through service exchange” (Lusch and
Nambisan 2015, p. 161). Schulz and Überle (2018) specified
the actors involved in the service ecosystem of a D2D mobil-
ity integrator. The actors include different mobility providers,
such as public transport, car-, bike-, and ride-sharing compa-
nies, government agencies (national government, municipali-
ties, etc.) and customers. The shared institutional logics (or
synonymously the institutional arrangements) (Vargo and
Lusch 2017; Lusch and Nambisan 2015), which represent
rules, norms, and beliefs, govern the actors and their service
exchange within and between service ecosystems (Vargo and
Lusch 2017). However, institutional arrangements not only
enable service exchange, they can also constrain it (Schulz
et al. 2020). In this vein, Koskela-Huotari et al. (2016, p.
2964) highlighted that “breaking, making, and maintaining”
institutional arrangements creates opportunities for a new
form of value co-creation.

A service platform represents “a modular structure that
consists of tangible and intangible components (resources)
and facilitates the interaction of actors and resources (or re-
source bundles)” (Lusch and Nambisan 2015, p. 162). By
using a service platform, actors can make their service ex-
change more effective and efficient (Lusch and Nambisan
2015; Hein et al. 2018). In the present case, the smartphone
app provided by a D2D mobility integrator serves as a service
platform. The smartphone app recommends different bundles
of mobility services, including automatic adjustments in case
of delays and cancellations, for a door-to-door trip. This al-
lows customers to reduce their search costs and cognitive ef-
fort in the run-up, as well as during the trip.

Technological breakthroughs (like the availability of sen-
sors and smartphones) and changes that occur in an industry
logic, as it is currently the case in the mobility sector, offer
new opportunities for value co-creation (Payne et al. 2008).
Value co-creation is defined as resource integration and ser-
vice exchange by the actors of a service ecosystem (Vargo and
Lusch 2017). Customers are also involved in value co-
creation (Vargo et al. 2008). For example, they can use the
smartphone app to provide information on how crowded the
bus or train is at the moment (Nunes et al. 2014). While the G-
D logic is based on the assumption that the value of goods,
such as cars, is determined by the producers (value-in-
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exchange), one of the central assumptions of S-D logic is its
principle of value-in-use (Vargo and Lusch 2004), or more
specifically value-in-context (Vargo and Lusch 2017; Vargo
et al. 2008), which means “that value is fundamentally derived
and determined in use – the integration and application of
resources [i.e. service (Vargo and Lusch 2017)] in a specific
context – rather than in exchange – embedded in firm output
and captured by price” (Vargo et al. 2008, p. 145).

The value that an individual actor of a service ecosystem
can realize through value co-creation can be very different.
For a non-digital context, Alexander and Jaakkola (2011)
have defined the value that arises for customers as improved
station environments and reduction in anti-social behavior. In
contrast, the value generated for companies, for instance, is an
increase in passenger volume and a differentiation from com-
petitive offers (Gebauer et al. 2010). For a digital context,
Gilsing et al. (2018, p. 2) explained that customers “look at
the value (e.g., the flexibility and ease-of-use) offered by car
sharing applications”. In the case of the smartphone apps pro-
vided by the D2D mobility integrators, the value for cus-
tomers could be economic in nature, if the bundle of mobility
services with the cheapest price is recommended, or social, if
the bundle with the least air pollution is identified. For
the mobility providers, such as public transport compa-
nies, value is generated in form of higher customer sat-
isfaction by offering door-to-door mobility and higher
customer loyalty for example.

Notwithstanding the fact that the S-D logic perspective is
established in many scientific fields and is accepted for the
analysis of value co-creation in service ecosystems, there are
some limitations that make its application and especially the
generation of practical implications difficult. Currently, the S-
D logic perspective is on a meta-theoretical level (Vargo and
Lusch 2017), whichmeans that value co-creation is difficult to
observe empirically. As a result, there are numerous concep-
tual studies, on the basis of which it is difficult to derive
practical implications. A remedy can be provided by the use
of actor engagement as microfoundation for value co-creation,
which is defined as “both the actor’s disposition to engage,
and the activity of engaging in an interactive process of re-
source integration within a service ecosystem” (Storbacka
et al. 2016, p. 3008).

To further develop the S-D logic perspective, Vargo and
Lusch (2017, p. 46) recommended the development of “more
midrange theoretical frameworks and concepts of service ex-
change, resource integration, value cocreation, value determi-
nation, and institutions/ecosystems. These midrange theories
can be partially informed by theories outside of marketing”.
Corresponding future studies should focus in particular on IT-
enabled value co-creation, since knowledge about it is very
limited (Breidbach and Maglio 2016).

In the following section, we introduce AT, which can help
in further development of the S-D logic perspective. Three

specific characteristics of AT make it advantageous for com-
plementation: (1) AT assumes that several actors are involved
in an activity. This assumption fits the concept of service
ecosystem stemming from the S-D logic perspective; (2) the
activity system, which constitutes the basic unit of analysis of
AT, includes the instruments element. Thus, IT, such as a
service platform (i.e. a smartphone app) that is used in a ser-
vice ecosystem, can be taken into account; and (3) the three
levels of an activity (activity, actions and operations) allow the
use of actor engagement as a microfoundation for value co-
creation.

2.2 Activity Theory

Activity Theory (AT) is a “philosophical and cross-
disciplinary framework for studying different forms of human
practices” (Kuutti 1996, p. 25). Scholars in numerous research
fields, such as IS (Hasan et al. 2017; Allen et al. 2013;
Karanasios and Allen 2013, 2014; Sun 2020; Slavova and
Karanasios 2018; Malaurent and Karanasios 2020; Dennehy
and Conboy 2020; Schulz et al. 2020, etc.), management sci-
ences (e.g., Jarzabkowski 2003), organizational sciences (e.g.,
Engeström 2000a; Blackler et al. 2000), education
(Engeström 2001; Dionne and Bourdon 2018, etc.) and re-
search on human-computer interaction (Kuutti 1996;
Kaptelinin 1996, etc.) view AT as an important theory that
can lead to novel theoretical and practical contributions. AT
has already been used to investigate and redesign work activ-
ities of individuals and teams (Engeström 2000b). Numerous
scholars (Karlsson and Wistrand 2006; Korpela et al. 2004;
Zott and Amit 2009) have argued that entire companies can
also be viewed as activity systems. Expanding the activity
system thinking beyond a company’s boundaries can enrich
the S-D logic perspective (Schulz et al. 2020).

The basic assumption of AT is that the activity of a subject
(a person or a collective) is always directed towards a tangible
or intangible object in order to transform it and to subsequent-
ly achieve a specific outcome (Engeström 1987; Leont’ev
1978). In other words, the object is “the ‘raw material’ or
‘problem space’” (Engeström 1993, p. 67). An activity is a
longer-term formation and “consist[s] of actions or chains of
actions, which in turn consist of operations” (Kuutti 1996, p.
30). An activity is based on an overall motive (in our case the
realization of value co-creation), while conscious actions are
goal-oriented. Actions, in turn, consist of several non-
conscious operations that represent well-defined routines.
The borders between these hierarchical levels of an activity
are blurred and movements are possible (Kuutti 1996). For
example, “an activity can lose its motive and become an ac-
tion, and an action can become an operation when the goals
changes” (Davydov et al. 1983, p. 36). Due to this circum-
stance, it is not possible to provide a general classification of
what an activity (or action or operation) is (Kuutti 1996).
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In line with the S-D logic perspective (Vargo and Lusch
2017), the value co-creation of each actor can be understood
as an activity consisting of two successive actions: resource
integration and service exchange. In the case of a public trans-
port company (i.e. subject), the two actions are carried out
with the goal of transporting customers between stations (i.e.
object). In contrast, the goal of a D2D mobility integrator is
the provision of smart mobility. Based on the assumption that
actor engagement is a microfoundation of value co-creation,
“both the actor’s [for instance, the public transport
company’s] disposition to engage, and the activity of engag-
ing” (Storbacka et al. 2016, p. 3008) in the two actions are in
the focus of interest.

Human activities are always mediated by one or more tan-
gible and intangible instruments (in our case a ticketing ma-
chine, vehicle, etc.) (Engeström 1987; Leont’ev 1978;
Vygotsky 1978) that enable the subject to transform the object
and to obtain a specific outcome more efficiently (Blackler
et al. 2000; Allen et al. 2013). Hence, instruments are artefacts
that empower a subject through the experiences and skills
collected over time. Nevertheless, an instrument can also limit
the possible actions of a subject (Kuutti 1996). The relation-
ship between subject, object, and instrument – also denoted as
first generation of AT (Engeström 2001) – is illustrated in the
form of a triangle and constitutes the first part of the activity
system (Fig. 1).

Engeström (1987) extended the basic triangle by adding the
community to the activity system, which also mediates the
relationship between the subject and the object. In addition,
the rules and the division of labor are added, creating further
mediating relationships (second generation of AT). The rules
cover explicit and implicit norms, conventions, and social
relations (e.g. transport guidelines, pricing schemes). The ex-
plicit and implicit organization within a collective activity is
captured by the division of labor (Kuutti 1996).

Last but not least, the third generation of AT focuses on the
analysis of two or more interacting activity systems. Figure 1
shows how “the object moves from an initial state of
unreflected, situationally given ‘raw material’ (object 1;
[…]) to a collectively meaningful object constructed by the

activity system (object 2, […]), and to a potentially shared or
jointly constructed object (object 3; […])” (Engeström 2001,
p. 136) for the minimal case of two interacting activity sys-
tems. The third generation of AT can be summarized by five
principles, which are shown in Table 1.

Since the principle 4 is particularly important for the theo-
retical foundation of the present study, some further explana-
tions on contradictions are provided. Contradictions oppose
“the overall motive of the system, the aim or purpose that
subjects within the system are individually or collectively
striving toward” (Allen et al. 2013, p. 840), but cannot be
observed directly; they only manifest themselves as double
binds, critical conflicts, conflicts, and dilemmas (Engeström
and Sannino 2011).

Engeström (1987) distinguished four levels of contradic-
tions, which are located on different positions of the activity
system (see Fig. 1): (1) Primary contradictions can arisewithin
each element of the activity system. An example is the lacking
interoperability of IT systems in the case of the instruments
element. (2) Secondary contradictions exist between the ele-
ments of the activity system. For instance, strong cost pressure
(i.e. rules) may cause that advanced IT, such as a mobile
ticketing solution and sensors that are necessary for the pro-
vision of real-time timetable information, are not integrated
into the activity system of a public transport company. (3)
Tertiary contradictions are located between the object of an
activity and the object of a culturally more advanced form of
the same activity. Instead of offering a transport service that is
based on a fixed timetable, a public transport company can,
for instance, provide transport on demand. This type of con-
tradiction is not relevant to the current study. (4) Quaternary
contradictions occur between interacting activity sys-
tems. For example, such a contradiction occurs between
the two objects when the component mobility service
provided by a public transport company, for example due to
the lacking integration of real-time timetable information, pre-
vents the provision of smart mobility by a D2D mobility
integrator.

Through a process of feedback and action, contradictions
can be transformed into congruencies, which reflect the

Fig. 1 Two Interacting Activity
Systems as Minimal Model for
the Third Generation of AT
(based on Engeström 2001, p. 136
and Engeström 1987)
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“stabilizing forces within activity systems” (Allen et al. 2013,
p. 841). A congruence between the elements of an activity
system arises when, for example, contradictions trigger the
introduction of new IT, which in contrast to the old IT, fits
the established rules and division of labor. In other
words, congruencies influence the decision whether,
and in what way, the actors of an activity system adopt
IT (Allen et al. 2013).

Due to the concepts of contradictions and of congruencies,
we believe that AT can constructively complement the S-D
logic perspective. According to the latter, “breaking, making,
and maintaining the institutionalized rules of resource integra-
tion” established in a service ecosystem offers actors the op-
portunity to realize a novel form of value co-creation
(Koskela-Huotari et al. 2016, p. 2964). AT focusing on
interacting activity systems and on the transformation of con-
tradictions into congruencies can provide a deeper theoretical
foundation.

3 Value Co-Creation in Cross-Company
Activity Systems

AT offers a useful theoretical lens through which the lack of
value co-creation (defined as activity) of mobility providers can
be analyzed in the context of D2D mobility integrators. First,
we can further specify the elements of the interacting activity
systems (i.e. subject, object, instruments, rules, community,
and division of labor) (Engeström 2001), which must be taken
into account in the analysis of value co-creation. Second, AT
explicitly conceptualizes IT as a mediating instrument within
an activity (Kuutti 1996) and thus makes it possible to focus on
IT-enabled value co-creation. Finally, a deeper understanding
of AT – in contrast to Schulz et al. (2020) – to include an
application of both its concepts of contradictions (Engeström
1987) and congruencies (Allen et al. 2013) might help us iden-
tify solutions to inhibitors (which are the manifestations of
contradictions) for value co-creation.

Table 1 The Principles of the
Third Generation of AT
(Engeström 2001, p. 136)

Principle Explanation

1. Activity system as the prime unit of
analysis

“A collective, artefact-mediated and object-oriented activity
system, seen in its network relations to other activity systems, is
taken as the prime unit of analysis. Goal-directed individual and
group actions, as well as automatic operations, are relatively
independent but subordinate units of analysis”.

2. Multi-voicedness of an activity system “An activity system is always a community of multiple points of
view, traditions and interests. The division of labor in an activity
creates different positions for the participants, the participants
carry their own diverse histories, and the activity system itself
carries multiple layers and strands of history engraved in its
artifacts, rules and conventions. The multi-voicedness is multi-
plied in networks of interacting activity systems. It is a source of
trouble and a source of innovation”.

3. Historicity of an activity system “Activity systems take shape and get transformed over lengthy
periods of time. Their problems and potentials can only be
understood against their own history. History itself needs to be
studied as local history of the activity and its objects, and as
history of the theoretical ideas and tools that have shaped the
activity”.

4. Central role of contradictions as sources
of change and development

“Contradictions are historically accumulating structural tensions
within and between activity systems. […]. When an activity
system adopts a new element from the outside (for example, a
new technology or a new object), it often leads to an aggravated
secondary contradiction where some old element (for example,
the rules or the division of labor) collides with the new one.
Such contradictions generate disturbances and conflicts, but
also innovative attempts to change the activity”.

5. Possibility of expansive transformations “Activity systems move through relatively long cycles of
qualitative transformations. As the contradictions of an activity
system are aggravated, some individual participants begin to
question and deviate from its established norms. In some cases,
this escalates into collaborative envisioning and a deliberate
collective change effort. An expansive transformation is
accomplished when the object and motive of the activity are
reconceptualized to embrace a radically wider horizon of
possibilities than in the previous mode of the activity”.
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In the following, we discuss our AT-based S-D logic per-
spective on value co-creation. In order to enable a more gen-
eral theory development, we adopt a broad perspective and do
not limit ourselves to the mobility sector. We use the term
service provider to describe a company that is offering an
independent and freely available service on the market (i.e. a
component service). On the other hand, a smart integrator and
the service providers from its service ecosystem provide com-
ponent service packages so that the customer receives a holis-
tic solution.

We first describe the activity system of a service provider
(AS-SP) as illustrated in Fig. 2 on the left. In this case, the
value co-creation activity of a service provider (i.e. subject) is
directed to the provision of a specific service like a financial
advisory, an education service, or a healthcare service (i.e.
object) to satisfy a customer need. A number of different me-
diating instruments, some of which represent a service plat-
form in terms of the S-D logic perspective (Lusch and
Nambisan 2015), can be deployed during this activity. For
example, a bank can introduce tablets to improve the face-
to-face advisory process (Nueesch et al. 2014) or a customer
(i.e. community) can use a video that is provided in an elec-
tronic learning system (Zhang et al. 2006). In addition, there
are rules such as medical confidentiality (Kottow 1986) that
govern the relationship between the service provider and the
customer. Due to the fact that a customer in addition to the
service provider performs a value co-creation activity
(Vargo and Lusch 2004), a division of labor also exists.
For example, it is necessary that the customer provides her/his
requirements (e.g. timeline) at the beginning of a service
(Nueesch et al. 2014).

A complex customer need can however not be satisfied by
a single service provider (Alt et al. 2019). In the traditional
case, due to a service provider’s focus on its component ser-
vice, customer support for the creation of a service package is
not possible. According to Alt et al. (2019), this applies in

particular to the aforementioned sectors. A customer therefore
has to combine a number of component services manually to
receive a holistic solution (i.e. outcome). Figure 2 depicts the
component services provided by three exemplary service pro-
viders as object of three staggered activity system triangles.

The activity system of a smart integrator (AS-SI) is illus-
trated in Fig. 2 on the right. We focus on its value co-creation
activity, which includes, among others, a customer and service
providers (i.e. community). The activity is directed towards
the transformation of different component services in a smart
service package (i.e. object) to better satisfy an existing need
(i.e. outcome). Thus, the object of each AS-SP transforms into
the object of AS-SI. The more or less standardized component
services (e.g. public transport, car-sharing service) of individ-
ual service providers are now no longer of immediate concern.
Instead, we concentrate on the realization of a smart service
package. For this, a customer must take a more active role in
the service process. For example, s/he must continuously in-
tegrate information about her/his changing context (i.e. divi-
sion of labor). In addition, a smart integrator relies on ad-
vanced IT such as an algorithm for the automatic packaging
of component services (i.e. instrument) to offer a smart service
package. A particular characteristic of a smart service package
is its strong dependence on component services. For instance,
the total price as well as its overall quality depend on all of the
component services. Correspondingly, there is a need for rules
governing the often diverging motives and interests of the
service ecosystem actors.

Regardless of the advantages such as lower search costs
(i.e. outcome) that smart integrators promise the customers,
contemporary smart integrators often struggle to provide
smart service packages (Alt et al. 2019). We assume that this
is partly caused by insufficient resource integration by service
providers. For instance, such as when there is currently no
appropriate service description by service providers that al-
lows a technically automated comparison and bundling of

Fig. 2 AT-based S-D Logic
Perspective on
Value Co-Creation
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component services (Winter et al. 2012). Drawing on AT,
insufficient resource integration actions by service providers
indicate contradictions in their higher-level value co-creation
activity. In the following, we illustrate exemplary inhibitors
(manifestations of contradictions) identified in scientific liter-
ature and locate them within the AS-SPs.

According to Schmidt-Rauch and Nussbaumer (2011), two
of the most important inhibitors for value co-creation in the
case of financial advisory are the so-called dialog problem and
the diverging-goals problem. In order to provide a high-
quality service, an extensive dialogue between the customer
and the service provider is necessary. In this dialogue, the
customer problemmust be revealed through needs assessment
and be compared with available solutions. However, when
both actors speak different languages, for instance if the ser-
vice provider uses technical terminology and the customer
speaks a natural language, a constructive exchange is difficult
and therefore appropriate resource integration actions of a
service provider are impeded. Adopting an activity system
view, this language example indicates a contradiction within
the rules element of an AS-SP.

In contrast, the diverging-goals problem reveals a contra-
diction between two activity system elements. It refers to the
circumstance that the business model and strategies (i.e. in-
struments) of a service provider are often in conflict with the
customer’s expectation of symmetric conversation (i.e. rule).
For instance, a customer may have the goal of identifying the
financial service that best fits her/his needs through an exten-
sive interaction, while the service provider’s business model is
based on a self-service approach. There are also a number of
studies that focus on other sectors (e.g., Minkiewicz et al.
2016; Hildebrandt et al. 2018). For example, based on their
analysis of knowledge intensive business services, Aarikka-
Stenroos and Jaakkola (2012) show that there is a risk of
inferior service being provided because a collaborative prob-
lem solving process (a form of division of labor) is impeded
by the belief of service providers (i.e. rules) that customers can
not contribute to a successful service provision.

In the case of the service ecosystem of D2D mobility inte-
grators, Albrecht and Ehmke (2016) andWilling et al. (2017a,
2017b) show that not only are there insufficient resource inte-
gration actions among service providers, but that most service
providers do not conduct service exchange actions. Drawing
on our AT-based S-D logic perspective on value co-creation,
such a situation is characterized by contradictions located
within and between the elements of an AS-SI. A possible
inhibitor to service exchange, which is located in the rules
element, is described by de Reuver et al. (2009), stating that
both service providers and intermediaries, such as a smart
integrator, will often be interested in billing the customer.

In summary, drawing on AT, we conceptualize value co-
creation by service providers as an activity consisting of two
actions – resource integration and service exchange (Vargo

and Lusch 2017). Taking the observed limited capabilities of
D2Dmobility integrators in account to provide smart mobility
(Willing et al. 2017a, 2017b; Albrecht and Ehmke 2016), we
assume the existence of contradictions in the (potentially)
interacting activity systems of mobility providers and a D2D
mobility integrator. With an ongoing adaptation process, the
service ecosystem actors can try to create a congruence be-
tween the elements of the activity systems (Allen et al. 2013),
in other words, to eliminate the contradictions in order to put
value co-creation into practice.

4 Research Context and Methodology

4.1 Research Context

In 2017, more than 10 billion rides were conducted with
German public transport companies (Verband Deutscher
Verkehrsunternehmen 2018). Public transport in Germany is
predominantly organized by transport and tariff associations
(TTAs). While TTAs have represented cooperation of inde-
pendent public transport companies (bus, subway, local train
and/or tram) in the past, regional authorities, such as federal
states, districts, or cities today increasingly act as (additional)
shareholders (Reinhardt 2012). Due to this organizational
structure, the decision of a TTA not to engage in value co-
creation with a D2D mobility integrator leads to a large local
blank spot on the map where none of the mentioned public
transport services is available for packaging into smart
mobility solutions. Another reason for choosing German
TTAs as representatives of mobility providers is that
they should be sufficiently familiar with D2D mobility
integrators to answer our questions, since the smart mobility
concept is most advanced in Europe, in particular in Germany
(Willing et al. 2017b).

4.2 Methodology

In 2016, there were approximately 124 active TTAs in
Germany (Reinhardt 2012; Wikipedia 2016). Using a theoret-
ical sampling method (Flick 2009), we selected 45 TTAs that
have not established a value co-creation relationship with a
D2D mobility integrator. The selected TTAs vary in terms of
the number of public transport companies they represent and
the passengers per year.We approached the managing director
(MD) of each TTA as primary contact person since s/he is
responsible for strategic decisions such as cooperation with a
D2D mobility integrator. Adopting a snowball sampling
method (e.g., Su 2013), we encouraged interviewees to nom-
inate additional or more appropriate experts for interviews.
This data collection approach of “using numerous and highly
knowledgeable informants” (Eisenhardt and Graebner 2007,
p. 28) helps us to mitigate potential bias. We received
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interview confirmations from twelve TTAs. Table 2 presents
the interviewees’ demographic data and information about
their TTA.

We developed a semi-structured interview guideline con-
taining questions about the TTA’s activity system and the
possible interacted activity system of a D2D mobility integra-
tor. Semi-structured interviews offer high flexibility because
they allow open-ended questions and responses to interesting
topics that arise spontaneously during the interview (Flick
2009). The questions focused on the different elements of
the activity systems, especially on the IT adopted as well as
on possible inhibitors. For instance, we asked the interviewees
whether the TTA has a mobile ticketing solution or not. If the
TTA has no mobile ticketing solution, we tried to find out the
inhibitors by asking questions, for example, about the rules
established among the members. As recommended by Flick
(2009) and Miles et al. (2014), we followed a data triangula-
tion strategy and collected secondary data such as association
reports and press releases. We relied on and referred to these
secondary data during the interviews to validate the statements
of the interviewees. The interviews were conducted in the last
quarter of 2016 and lasted between 40 and 75 min each (av-
erage 66 min).

All interviews were recorded and transcribed. The data was
analyzed using the NVivo 10 software program. Data analysis
encompassed two cycles and followed an iterative coding ap-
proach. In a first cycle, one of the researchers scanned, cate-
gorized, and coded the data parallel to data collection. The
initial coding scheme built on the interacting activity systems
as basic units of analysis in AT (see Fig. 2). Based on the data

material, these coding categories were refined. ‘Mobile
ticketing solution’ and ‘equipment for the provision of real-
time timetable data’ are, for example, two of the sub-
categories of the ‘instruments’ category. In a second cycle,
the codes for each interview were related to each other
(Miles et al. 2014), and the sub-categories were, if necessary,
redefined and subdivided.

The authors frequently discussed the emerging coding dur-
ing the entire coding process to address coding bias and to
enhance internal validity of the results. The comparison and
common interpretation of coded data followed the guidelines
proposed by Miles et al. (2014). Data collection was
suspended when data saturation was reached, i.e. when
incremental learning about the interacted activity sys-
tems and the involved inhibitors for value co-creation
were minimal (Yin 2014).

5 Results

5.1 Inhibitors for Resource Integration

We structured our results using our AT-based S-D logic per-
spective on value co-creation as depicted in Fig. 2.
Considering our mobility context, we defined both types of
activity systems as AS-MPs in the case of mobility providers
and as an AS-MI in the case of a D2D mobility integrator.
Based on the AS-MPs, we can analyze the insufficient re-
source integration actions by TTAs, or more specifically,
one of their public transport companies. We focus on the

Table 2 Overview of
Interviewees and Represented
TTAs

ID Role / Function Gender Years in
position

Number of public
transport companies

Passengers per year
(in millions) a)

MD1 Managing director Male 5 ≥ 40 ≤ 400

MD2 Managing director Male 4 ≤ 10 ≤ 300

MD3 Managing director Female 6 ≤ 30 ≤ 200

MD4 Managing director Female 11 ≤ 20 ≤ 50

MD5 Managing director Male 6 ≤ 10 ≤ 50

MD6 Managing director Male 2 ≤ 30 ≤ 50
TP1 Transport planning Male 1

MD7 Deputy managing director Male 12 ≤ 10 n.a.

MD8 Deputy managing director Male 6 ≤ 20 ≤ 50
PM1 Project manager Male 1

AR1 Authorized representative Female 6 ≥ 40 ≤ 300
TP2 Transport planning Female 2

PM2 Project manager b) Male 2 ≤ 20 ≤ 200

PM3 Project manager Male 6 ≤ 30 ≥ 700

OM1 Office manager Male 1 ≤ 20 ≤ 50

a) Latest available figures

b) The interviewee disclosed that the TTA had recently signed a letter of intent with a D2D mobility integrator.
This cooperation has also been made public in the meantime.
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lacking integration of mobile tickets and of real-time timetable
information in the mobility service offered to their customers.
In addition, a D2D mobility integrator needs a component
mobility service in which the two resources are integrated to
provide one-stop ticketing and to enable adjustments of the
service packages in case of delays or cancellations.

In a first step, we have further specified the elements of the
AS-MPs based on the interviews. The overall goal of a public
transport company (i.e. subject) is to provide a component
mobility service that consists of a transport service and possi-
bly supplementary services (i.e. object) to satisfy customers’
mobility needs (i.e. outcome). In the course of the service, the
public transport company and its customers use different in-
struments such as a ticketing machine and a vehicle to obtain
the outcome more efficiently. The provision of the component
mobility service is also mediated by the customers and the
other members of the TTA, such as regional authorities (i.e.
community), as well as by the rules and the division of labor.
Such rules may include a tariff system, a commission agree-
ment for ticket sales (e.g.MD1,MD5, OM1) and route tenders
(e.g. AR1, MD1). The division of labor, among other things,
specifies which public transport companies of a TTA are
allowed to sell tickets (e.g. MD4, MD5).

Technical progress (e.g., sensors and open data) and the
proliferation of mobile devices have the potential to change
the provision of the component mobility service accompanied
by a change in the instruments element of the AS-MPs.
However, as the following results illustrate, German TTAs
and their public transport companies often struggle to inte-
grate mobile tickets into their component mobility service.

A first inhibitor for their integration of mobile tickets, and
thus for their value co-creation, is located in the upper triangle
of the AS-MPs as illustrated in Fig. 3. Public transport is a
public good, to which specific explicit and implicit norms are
attached. For example, in contrast to private goods, public
goods can usually not be offered at cost-covering prices,
which makes it necessary to subsidize them with tax money.
Many interviewees highlighted that mobile tickets are a “re-
quirement that a customer wants to have at some point”
(MD4; see also e.g. MD2, OM1). However, the integration
of mobile tickets reflects a supplementary service without
“additional revenue” (MD4).

On the other hand, relatively high costs are associated with
the introduction of a mobile ticketing solution, resulting in
poor cost efficiency. One reason for this is that a mobile
ticketing solution “is a permanent cost factor” because it is
a “system where I always have to adapt to new mobile device
generations” (MD4). In addition, the mobile provider charges
a high commission (MD6). As a result, a public transport
company “still ends up with less money than it receives from
other distribution channels” (MD5). As this quotation shows,
the interviewees compared the cost efficiency of different in-
struments (e.g., ticketing machines and mobile ticketing

solution) that can be used for ticket sales. The cost efficiency
of mobile ticketing cannot be improved by the termination of
another instrument for ticket sale. The reason for this is the
explicit norm that public transport should be available to all
people, i.e. also to the elderly who do not use a smartphone,
for example.

A second inhibitor for the integration of mobile tickets is
the division of labor that is historically established in the AS-
MPs. Currently, due to the explicit organization that is en-
graved in the earnings allocation contracts, there are few in-
centives for a public transport company to implement mobile
ticketing or to adopt the solution of its TTA. According to the
earnings allocation contracts, each public transport company
is obliged to report its earnings for each ticket sale instrument,
such as mobile ticketing, online store and ticketing machines.
Based on this, the TTA calculates the total amount and uses
complex “mathematical methods with corresponding projec-
tions, […] to determine the share of the total amount owed to
the public transport company A, B, C, or D” (MD3, see also
MD2,MD5,MD7). This allocation is made based on a variety
of information (MD3), for example passenger kilometers or
tariff zones. In other words, there is a high division of labor,
including a separation between the provision of the transport
service and the sale of single ticket types. As a result, a public
transport company may refrain from selling mobile
tickets. The situation is aggravated if the division of
labor is not accompanied by a commission agreement
for ticket sales – “we are rural, we are small, in some
things we are not up-to-date. At the moment, no com-
missions are paid in our TTA” (MD4).

Lastly, there is an inhibitor located within the instruments
element of the AS-MPs that prevents the integration of mobile
tickets in the component mobility service. In the case of AR1
(see also OM1), the existing “IT is not capable of supporting”
a mobile ticketing solution because it cannot cover the highly
complex tariff system. Most of the major TTAs or the associ-
ated large public transport companies possess a mobile
ticketing solution that they operate themselves or that is oper-
ated by an external mobile ticketing provider (MD1, MD3,
MD5, PM3). However, this does not mean that all ticket types
are available through mobile devices. For instance, MD2 ex-
plained that only single tickets are currently offered.

As already mentioned above, the public transport is a pub-
lic good. Regional authorities (i.e. community) are pursuing
the goal of providing affordable mobility for all people (e.g.,
elderly, rural dwellers) to meet their need for social and eco-
nomic participation. In order to achieve this goal, the TTAs
are increasingly introducing tenders that represent explicit
norms by which they govern the provision of component mo-
bility services by public transport companies. Through these
tenders, the TTAs can specify the transport service, for exam-
ple, by determining how often a particular route is operated.
But the supplementary services that are based on the
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integration of resources, such as real-time timetable
information, can also be defined via the tenders.

In this vein, a first inhibitor exists for the integration of real-
time timetable information in the relationship between subject
and object mediated by the rules if no tenders have been in-
troduced. In such a situation, “cherry picking by public trans-
port companies” (MD4, see alsoMD7) often develops, which
means that desired but economically unattractive route sec-
tions are not offered and investments that are necessary for
the provision of supplementary services, such as in equipment
for the generation of real-time timetable information, are
rejected. Explicit norms that result from tenders conducted
in the past also have a negative impact on the integration of
real-time timetable information. Due to long contract dura-
tions, “not all route bundles are tendered in such a way that
real-time data provision is prescribed” (PM2).

In addition, there are two different types of tenders that
reflect the goals of TTAs to provide a high-quality and/or a
cost-effective component mobility service to different de-
grees. Gross tendering (e.g. MD3, MD7) means that a public
transport company receives a fixed price for the provision of
the component mobility service, while the passenger income
remains with the carrier (i.e. TTA and its regional authorities).
As a result, a public transport company has an interest in
minimizing its costs, i.e. it will only integrate real-time time-
table information if specified in the tender. In net ten-
dering (e.g. MD1) in comparison, a public transport
company obtains passenger income as well as possibly
additional grants – “in the case of public train trans-
port, I know of no situation nationwide where public
transport companies operate without extra grants” (MD7).
In this case, the public transport company will evaluate
whether the integration of real-time timetable informa-
tion can attract new customers and if the additional
revenues will compensate for the costs incurred.

A second inhibitor for the integration of real-time timetable
information exists within the instruments element of the AS-
MPs. For integration of real-time timetable information,

vehicles such as busses must be equipped with sensors and
the IT in the control centre must be adapted. In practice, for
instance, “especially small bus companies struggle with tech-
nical implementation. That sounds so simple real-time, but
when one must do it, it is really considerably more complex
and complicated” (PM2). Overall, most interviewees (e.g.
AR1, MD3, MD4, OM1, TP1) explained that some of their
public transport companies are unable to integrate real-time
timetable information into their component mobility service
due to the presence of one or more of the identified inhibitors.

5.2 Inhibitors for Service Exchange

Our analysis also focused on the inhibitors for the service
exchange action of TTAs and their public transport compa-
nies, the second action of their value co-creation activity. If a
public transport company conducts a service exchange with a
D2D mobility integrator, it becomes a part of its service eco-
system and thus of its activity system (i.e. community), which
is denoted as AS-MI.

AS-MI focuses on the provision of a smart mobility service
(i.e. object) to better satisfy customers’ mobility needs (i.e.
outcome). The transformation of several component mobility
services (each object of an AS-MP) into a smart mobility
service through a D2D mobility integrator (i.e. subject) is
mediated by a number of instruments, such as a smartphone
app (i.e. a service platform), algorithms, and sensors, which
enable a more efficient transformation of the object.
Furthermore, the actors of the community, for example, an
individual customer, TTAs, and multiple mobility providers
such as bike- and car-sharing companies, and their goals in-
fluence the transformation. The further mediating elements are
the established rules, such as guidelines for packaging the
component mobility services and standards for information
exchange, as well as the division of labor. For instance,
a customer must continuously provide real-time informa-
tion about her/his current geographical position via the
smartphone app.

Fig. 3 Inhibitors for the
Integration of Mobile Tickets and
of Real-Time Timetable
Information
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The interviews with the German TTAs revealed a number
of inhibitors for their service exchange action: A first inhibitor
(inhibitors are marked bold in the following) concerns the
object of the AS-MI (see Fig. 1) and is based on two goals
of the TTAs that differ from the goal of the D2D mobility
integrator – (1) to provide smart local mobility in the future
themselves, and (2) not to make efforts in the short term to
support the provision of supra-regional smart mobility. A
majority of German TTAs and their public transport compa-
nies currently “depend very heavily on pupils” (MD4, see also
AR1, MD5, MD8, OM1), since the state subsidies they re-
ceive for free or discounted transport of pupils between home
and school represent a large part of their revenues. However,
demographic changes in Germany will have a negative impact
on the future number of pupils. Hence, to reduce this depen-
dency, TTAs are trying to attract additional customer groups
such as commuters.

In recent years, most TTAs have initiated marketing part-
nerships (e.g. offering price discounts) with local mobility
providers such as taxi, bike- or car-sharing companies to make
their component mobility services more attractive in compar-
ison to private car use: “We pass on the information, that’s
true. So that we simply say: Here, these are the taxi compa-
nies, here is the contact information, [and] you can call them.
We have been doing this for a very long time” (MD4), and “at
some point, [name of the car-sharing company] approached
us and asked if they could offer our subscription customers a
benefit. […]. So, it was initially only a pure marketing coop-
eration without any money that would have flowed” (MD5,
see also PM2).

Given the new technical possibilities, TTAs themselves
plan to offer smart mobility in the future by packaging their
own component mobility service and those of their coopera-
tion partners. However, the projects to establish a service plat-
form (usually in form of a smartphone app) are so far mostly in
beginning stages (MD3, MD5, MD7, MD8, PM1, PM2,
PM3). TTAs in particular struggle to include the component
mobility services of the cooperation partners because they
have been “until now also technically a few meters behind
in this regard”, and “they are to some degree analogue, in
terms of the technical equipment of the vehicles, and in terms
of their rental system” (PM2, see also MD1, MD5).

In addition, the TTAs are not willing to conduct a service
exchange with a D2D mobility integrator, since their goal – at
least in the short term – is not the realization of supra-regional
smart mobility. This is because the TTAs have their own his-
tories due to their projects that encompass negative experi-
ences with regard to the object ‘smart mobility service’: “this
is a very delicate flower, but it is growing. However, in view of
the total volume, it is a niche [i.e. “a stable customer base of
1,000 persons”]” (MD2) and “the number of users has not
grown enormously due to this cooperation” (MD5). As a
result, the TTAs questioned the object of the activity of a

D2D mobility integrator: “therefore we are also a little cau-
tious with initiatives that somehow require all [service] plat-
forms of the world to be connected in order to offer the cus-
tomers a very high benefit. […]. And that is why our philos-
ophy is initially to make our core business decent – first of all,
to make sure that the smart mobility service that we offer here
[…] that there is a market [for it] at all” (MD2; see alsoMD7,
MD8). The current small customer group that conducts trips
through two or more TTA areas – “collapsing and breaking
out transport are the remaining 3%. This is somewhat clear”
(MD7, see also e.g. MD2, MD3) – also contributes to
questioning the object. This inhibitor for the service exchange
by TTAs is shown in Fig. 4.

A second inhibitor for the service exchange by TTAs is
located in the triangle of subject, object, and community of
the AS-MI. The interviewees expected that a D2D mobility
integrator is not able to transform the different component
mobility services into a smart mobility service that is at-
tractive for customers (not an offering that “will be really
successful in the market” – MD4), since only a few mobility
providers belong to the community. This expectation is based
on the fact that the majority of the interviewees have not yet
been contacted by D2D mobility integrators: “I think we are
actually a bit too small […]. They are not the ones who are
coming to us and saying: We want to do something with you!”
(MD4 see also e.g. MD3, MD8). In the case of MD5, this
expectation is further supported by the observation of a stag-
nating development of participation by mobility providers –
“for example, in the case of Qixxit, one has the feeling it will
not go any further” (MD4, see also MD5).

An expected loss of corporate identity if component mo-
bility services were packaged into a smart mobility service is a
further inhibitor for the service exchange by TTAs. A D2D
mobility integrator uses its own service platform (usually a
smartphone app) as an instrument to facilitate the transforma-
tion. However, the TTAs have a more traditional understand-
ing of the division of labor and see themselves as the direct
customer contact. This tension is reflected in their desire that a
white label solution, i.e. a smartphone app that is not provided
under the brand name of the D2D mobility integrator (e.g.
MD1, PM2, TP1), is offered: “a customer should really see
–with the name, with the logo – that s/he is getting there using
the public transport in our area. We would like to integrate
component mobility services under this framework [i.e. a
white label solution].We did not want to re-invent it, but we’re
going to give them that and the customer then gets access
through us, but actually uses Moovel. But then s/he is not
irritated or thinking: What is Moovel? I want to take [the
name of the TTA]” (TP1). This is a “compromise that one
has included this regional element and that it will not become
completely anonymous” (PM1).

A final inhibitor for the service exchange is an expected
overreach by a D2D mobility integrator. Based on their
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experiences, some TTAs have developed an implicit norm
(i.e. rules) that limits their participation in the activity of spe-
cific D2D mobility integrators. For example, MD7 had al-
ready had negative experiences with the provision of real-
time timetable information for the relatively simple timetable
information of Deutsche Bahn AG (which is the parent com-
pany of the provider of the Qixxit app) in the past: “The blame
is always put on technical problems or mistakes in the delivery
by public transport companies and there are mutual
recriminations”. However, “it can be quite advantageous if
I, as Deutsche Bahn AG, prioritize information in my infor-
mation system about my public transport companies and work
with real-time timetable information and integrate informa-
tion from my competitors, such as private train companies
afterwards. But that is a presumption or an accusation”. In
addition, interviewees feared disclosing information that
could subsequently be used against them in the case of a
tender. For instance, AR1 (see also MD2) stated that “it is
always difficult if a top dog offers something like that. You
are always sceptical […] simply because they somehow have
some knowledge that they could theoretically use in the next
tender”. As a result, “it probably has to be a neutral [service]
platform” (MD3). In other words, the provider of the service
platform should be a public body or a company outside of the
mobility sector.

5.3 Adaptations to Facilitate Value Co-Creation

According to Allen et al. (2013), the contradictions inherent in
an activity system can be transformed into congruencies
through a process of feedback and action. This idea fits well
with the S-D logic perspective, which assumes that by “break-
ing, making, and maintaining” the institutional arrangements,
value co-creation can be increased in a service ecosystem
(Koskela-Huotari et al. 2016, p. 2964). In the following, we
explain the adaptations made by the TTA of PM2 and a D2D
mobility integrator to achieve congruence between the ele-
ments of the previously non-interacting activity systems

(AS-MP and AS-MI). Shortly before the interview was con-
ducted, the TTA signed a letter of intent with the D2D mobil-
ity integrator to sign a contract by the end of the following
month. This cooperation has also been made public in the
meantime. Given the relatively high consistency of inhibitors
that TTAs experience, the case of PM2 can serve as a
blueprint.

In our previous results, we showed various inhibitors faced
by TTAs that prevent their resource integration and service
exchange actions, in other words, the establishment of a value
co-creation relationship with a D2Dmobility integrator. In the
case of PM2, in line with our AT-based S-D logic perspective
on value co-creation, its TTA and a D2D mobility integrator
have made a number of adaptations in their activity systems to
transform the inhibitors into congruencies, and thus to facili-
tate value co-creation. The trigger for the adaptations was that
the TTA questioned the object of its current activity (AS-MP).
Due to technological progress and actual customer needs, the
TTA considered it no longer appropriate to offer its customers
transport between stations. The TTA instead has the goal of
providing smart mobility for its local geographical area. In this
respect, the TTA differs from the other TTAs that are not
currently pursuing this goal or that had already initiated a
project to establish a corresponding service platform in the
past (e.g. MD2, MD4).

At present, however, due to the mobile ticketing solution
(i.e. instrument) adopted, the TTA is not able to efficiently
transform the object, and thus to achieve its goal (AS-MP).
The interviewee pointed out that the mobile ticketing solution
is not suitable for such a purpose, because the provider is not
innovative enough – “pace of innovation leaves a lot to be
desired” (PM2). In addition, the project for the development
of an own service platform has just been started, and the “so-
lution will be available at the earliest in two and a half to three
years, and what will we do until then?” (PM2).

The identified inhibitor, which is located in the upper tri-
angle of the AS-MP, is transformed into a congruence through
the feedback provided by the D2D mobility integrator and the

Fig. 4 Inhibitors to Service
Exchange
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corresponding adaptations. A first adaptation was that “we let
our own mobile ticketing expire. […]. We do not have to
worry about our own mobile ticketing” (PM2). From the
viewpoint of the complementary S-D logic perspective, this
represents a breaking of existing institutional arrangements.
By discontinuing the mobile ticketing solution, the provider
also leaves the community of the activity. As a result, no
mobile tickets can be integrated into the component mobility
service (i.e. object) by the TTA. Table 3 shows the adaptations
made by the TTA and the D2Dmobility integrator to facilitate
value co-creation by the TTA.

Adaptations to create congruencies are not, however, lim-
ited to the activity system of the TTA (AS-MP). The D2D
mobility integrator has also made adaptations to its activity
system (AS-MI), so that the TTA is willing to conduct service
exchange, and that both activity systems thus become
interacted. The goal of the activity of the D2D mobility inte-
grator is still the provision of smart mobility for customers.
However, in order to overcome the existing inhibitors for val-
ue co-creation (see Fig. 4), a white label smartphone app has
been introduced as an instrument: we will “receive, so to
speak, a [name of the TTA] colored [name of the smartphone
app]” and “it is also the first time that they have offered
something like that” (PM2). The smartphone app includes a
ticketing function that enables the integration of mobile tickets
into the smart mobility service.

The provision of the white label smartphone app is linked
to further adaptations in elements of the AS-MI. The white
label smartphone app reflects the desire of the TTAs to main-
tain direct customer contact (i.e. division of labor), at least
from the viewpoint of the customers. There were also adapta-
tions in the case of the community element. Prior to the

introduction of the white label smartphone app, the focus
was on providing smart mobility for a not further specified
group of customers. Because the TTA now acts as a provider
in the external presentation to customers, the focus is on the
(potential) public transport customers in its local geographical
area (i.e. community). The regional focus also ensures that the
D2D mobility integrator can provide smart mobility in an
efficient way since fewer mobility providers need to be taken
into account. In addition, the TTA and its public transport
companies already provide a wide range of necessary compo-
nent mobility services.

6 Discussion

6.1 Theoretical Implications

This article makes five major theoretical contributions to big
data and business analytics (Pappas et al. 2018; Mikalef et al.
2020), smart integrator (Alt et al. 2019) and S-D logic litera-
ture (Vargo and Lusch 2017; Brust et al. 2017). First, we
contribute to the understanding of actors in big data and
business analytics ecosystems, as called for by Pappas et al.
(2018). In the past, big data and business analytics approaches
have been implemented in particular to solve technical and
business challenges. Less research has considered how actors
in big data and business analytics ecosystems exchange data,
information and knowledge in order to drive digital transfor-
mation and create sustainable societies, for instance, with re-
gard to environmental sustainability (e.g., mitigation of noise
and air pollution that is caused by private cars) (Pappas et al.
2018; Gupta et al. 2018). Our study provides insights into the

Table 3 Adaptations to Facilitate
Value Co-Creation Form of

adaptation
Affected element (part of the
interacting activity systems)

Explanation

Addition Community (AS-MI) By conducting resource integration and service exchange,
the TTA and its public transport companies become
members of the community.

Modification Community (AS-MI) A new focus on the (potential) customers of the TTA and its
public transport companies.

Division of labor (AS-MI) Due to the white label smartphone app, the TTA is able to
maintain direct customer contact.

Instrument (AS-MI) Introduction of a white label smartphone app.

Object (AS-MI) The new goal is to provide smart local mobility on behalf of
the TTA. Now provision of a smart local mobility service,
including the integration of mobile tickets.

Object (AS-MP) The new goal is to provide smart local mobility. Now
provision of a component mobility service without the
integration of mobile tickets.

Substitution Community (AS-MP) The business relationship with the mobile ticketing provider
is terminated.

Instrument (AS-MP) Termination of the mobile ticketing solution.
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attributes and beliefs of German TTAs, which enhance our
knowledge of their behavior, capabilities and needs, as well
as on the data they generate and how they interact. In addition,
by focusing on the lacking data exchange between TTAs
(public) and a D2D mobility integrator (private), our research
complements studies that analyze public, respectively, private
actor relationships (e.g., Klievink et al. 2017; Popovič et al.
2018; Côrte-Real et al. 2020).

Second, we contribute to research on smart integrators,
especially in a mobility context, which is in the fledgling stage
and has only received limited attention by scholars to date.
Existing work provides a market overview on the current de-
velopment stage of the smartphone apps of D2D mobility
integrators, but does not explain the provision of non-smart
mobility services (Albrecht and Ehmke 2016; Willing et al.
2017a, 2017b). Other studies showed that mobility providers
often do not have the necessary resources, such as mobile
tickets and real-time timetable information (Schulz et al.
2018), or do not make them available, for example due to a
lack of pressure for legitimation (Schulz and Überle 2018).
What has been missing to date is a study on how to initiate a
business relationship between a mobility provider and a D2D
mobility integrator.

Our third contribution is the integration of AT and the S-D
logic perspective. AT has been successfully applied in a num-
ber of research fields (Kuutti 1996; Kaptelinin 1996;
Jarzabkowski 2003; Blackler et al. 2000; Engeström 2000a,
etc.), including IS (e.g., Hasan et al. 2017; Allen et al. 2013;
Karanasios and Allen 2013, 2014; Sun 2020; Slavova and
Karanasios 2018; Malaurent and Karanasios 2020). The focus
was already on work activities of individuals, teams, and com-
panies (Karlsson andWistrand 2006; Korpela et al. 2004; Zott
and Amit 2009; Engeström 2000b). In contrast, the S-D logic
perspective and its concept of value co-creation are meta-
theoretical in nature today, making their “direct testing, veri-
fication, and application” difficult (Vargo and Lusch 2017, p.
50). By complementing the S-D logic perspective with AT,
we follow the recent call to use theories outside of marketing
to develop the S-D logic perspective towards midrange theory
(Vargo and Lusch 2017; Schulz et al. 2020). In doing so, we
rely on the argumentation of Vargo and Lusch (2017) that
resource integration and service exchange are the two building
blocks of value co-creation. This is in line with the assumption
that actor engagement (which is defined as the disposition of
an actor to engage and its activity of integrating resources) can
be used as a microfoundation for value co-creation (Storbacka
et al. 2016).

Based on literature from different service fields such as
education, finance, and mobility (Nueesch et al. 2014;
Zhang et al. 2006, etc.), we show that resource integration
and service exchange of service providers (i.e. their value
co-creation) can be analyzed using an interacting activity sys-
tems perspective. With this AT-based S-D logic perspective

on value co-creation, we provide a blueprint for the analysis of
(lacking) value co-creation between actors embedded in dif-
ferent service ecosystems. Since the instruments element of an
activity system can map the concept of the service platform
from the S-D logic perspective, the blueprint can help re-
searchers to shed light on value co-creation of actors in a
technology-enabled service context that we currently know
little about (Breidbach and Maglio 2016).

Fourth, we show that the AT-related concept of
contradictions (Engeström 1987) can be used to identify
inhibitors that represent manifestations of contradictions,
which affect value co-creation by service providers. Initially,
based on exemplary inhibitors for value co-creation described
in scientific literature (e.g., Schmidt-Rauch and Nussbaumer
2011; Aarikka-Stenroos and Jaakkola 2012), we illustrate that
these inhibitors are located within elements, between them, or
between elements of different activity systems.
Subsequently, we have checked this theoretical deriva-
tion with our qualitative study. The interviews con-
firmed that the concept of contradictions can be applied
to identify inhibitors for value co-creation faced by
German TTAs and thus hinder the provision of smart mobil-
ity. With this theoretical contribution, we extend the work of
Schulz et al. (2020), who adopted AT thinking for analyzing
value co-creation, but without drawing on interacting
activity systems as the unit of analysis (Engeström
2001), and not referring to the different levels of con-
tradictions (Engeström 1987).

Our final theoretical contribution is to show how inhibitors
are transformed into congruencies (Allen et al. 2013) through
a process of feedback and action that facilitate the value co-
creation by a TTA. According to the S-D logic perspective,
“breaking, making, and maintaining the institutionalized rules
of resource integration” (Koskela-Huotari et al. 2016, p. 2964)
leads to new opportunities for value co-creation in a service
ecosystem. By drawing on AT, we can provide a broader
theoretical foundation by showing that the actors transform
inhibitors for value co-creation through adding, substituting,
or modifying activity system(s) elements into congruencies. In
the case of PM2, its TTA and a D2D mobility integrator have
initiated a number of adaptations. In particular, the desire of
the TTA to offer smart local mobility in the short term and the
simultaneous inability of the D2D mobility integrator to pro-
vide smart mobility for customers can be seen as the
starting point for adaptations. Although we could only
observe how inhibitors are transformed into congruen-
cies in this case, the statement of MD1 – “we had […]
a system decision here. Either we extend the electronic
timetable information that we have been using for more
than 20 years or we switch to an external mobility
[service] platform” – also supports our AT-based think-
ing that inhibitors can serve as triggers for adaptations
that facilitate value co-creation.

Inf Syst Front



6.2 Practical Implications

Our study provides a number of practical contributions.
Initially, we improve practitioners’ knowledge on IT-enabled
value co-creation in service ecosystems in general by intro-
ducing our AT-based S-D logic perspective. In different ser-
vice sectors, such as education, finance, health, andmobility, a
single service provider is often not able to meet the actual
customer needs (Alt et al. 2019). Technological progress has
the potential to foster value co-creation between different ser-
vice providers by developing “technologies [for example ser-
vice platforms] that rely on sensors, big data, open data, new
ways of connectivity and exchange of information (e.g.,
Internet of Things, RFID, and NFC) as well as abilities to infer
and reason” (Gretzel et al. 2015, p. 179). However, little ad-
vice is offered in S-D logic literature to date on how value co-
creation can be put into practice (Giesbrecht et al. 2017; Vargo
and Lusch 2017).

By adopting AT as complementary theoretical lens, we
highlight the elements – the six elements of each activity sys-
tem – that practitioners need to take into consideration. In
addition, we create an awareness that these elements are
linked and cannot be viewed separately from each other
(Engeström 1987, 2001). This awareness is particularly im-
portant when a new IT is adopted by the actors of a service
ecosystem in the course of technological progress in order to
identify possible inhibitors for value co-creation in advance
and to initiate necessary adaptations.

In addition, the AT-based S-D logic perspective reflects a
theory-based blueprint that can be used by practitioners of all
service fields to systematically analyze the two underlying
actions of the value co-creation activity – resource integration
and service exchange. On the basis of the interviews with the
German TTAs, we exemplarily show how the general ele-
ments of the interacting activity systems need to be specified
during the analysis. Building on this, we identified the
inhibitors to resource integration on the part of the TTAs
and their public transport companies. In the case of the lacking
integration of mobile tickets and of real-time timetable infor-
mation, our results show, for example, that the existing IT is
not capable of supporting mobile ticketing and that there is a
tension between the provision of a high-quality and cost-
effective component mobility service caused by differing
rules. Practitioners can use the results to initiate actions for
the mitigation and resolution of the inhibitors to resource
integration.

The AT-based S-D logic perspective on value co-creation
also gives practitioners insights into possible solutions to the
problems of inhibitors for resource integration faced by ser-
vice providers. In the case of the lacking resource integration
by German TTAs, the regional authorities as their frequent
shareholders (Reinhardt 2012), and thus members of the com-
munity element of the activity system, play a central role in

our considerations. Due to their position, they should have, for
example, the power to initiate and enforce a change of rules.
For instance, they can ensure that the implementation of a
mobile ticketing solution becomes more economically attrac-
tive for public transport companies by advocating that earn-
ings allocation contracts are adapted appropriately and a com-
mission agreement for ticket sales is introduced. In addition,
with regard to the integration of real-time timetable informa-
tion, the regional authorities can use their influence to enforce
the use of gross tendering. If public transport companies re-
ceive a (higher) fixed price for the provision of their compo-
nent mobility service, they can be obliged to integrate real-
time timetable information.

The AT-based S-D logic perspective on value co-creation
can also be used by practitioners to identify inhibitors to ser-
vice exchange that are faced by service providers. Our results
show that TTAs and their public transport companies do not
currently conduct service exchange with a D2D mobility in-
tegrator because they wish, for instance, to maintain direct
customer contact (i.e. to retain the traditional division of la-
bor). However, this wish is not reflected in the smartphone
app integrated by D2D mobility integrators.

A further practical contribution is that on the basis of the
AT-based S-D logic perspective, solutions can be proposed to
overcome the inhibitors for service exchange. A theory-based
recommendation could be that the regional authorities should
prevent negative service exchange decisions of TTAs that are
guided by their goal to provide smart local mobility in the
future themselves and the perceived lack of necessity to make
efforts in the short term to support the provision of supra-
regional smart mobility. Such attempts to defend ‘local em-
pires’, and the associated lack of focus on actual customer
needs contribute to the attractiveness of private car use. As a
result, cities continue to face such problems as traffic conges-
tion, parking problems as well as noise and air pollution
(Willing et al. 2017a, 2017b; Gupta et al. 2019; Benevolo
et al. 2016; Schreieck et al. 2018).

While theory-based recommendations for facilitating re-
source integration and service exchange of service providers
are possible based on the AT-based S-D logic perspective, we
can also provide a real-world case (PM2) for mobility pro-
viders that can serve as blueprint for other practitioners. Our
results show how the TTA and the D2D mobility integrator
each adapted their activity system. The mobility provider, for
example, no longer integrates mobile tickets, however, makes
its component mobility service available to the D2D mobility
integrator. The D2Dmobility integrator, in turn, now provides
a white label smartphone app and integrates mobile tickets
into smart local mobility service. We assume that the D2D
mobility integrator is able to facilitate value co-creation by
other TTAs through the integration of other resources. For
instance, Willing et al. (2017a, p. 277) emphasized that “gen-
erated data on [service platforms] creates the unique
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opportunity for service providers [i.e., mobility providers] to
analyze how their individual business model performs in the
context of competing and complementary services”.
Based on the results of big data analytics, TTAs can
for example leave the final pricing to the D2D mobility
integrator (Schulz et al. 2018).

The recommendations made so far aim at increasing the
quality of data generated by TTAs and improving data access
for D2D mobility integrators, but there is also a need to im-
prove the big data analytics capability of both actors.
According to Pappas et al. (2018), this includes the develop-
ing a data-driven culture, investing in appropriate technology,
facilitating technical and managerial skills, and promoting a
climate of organizational learning. This capability enables the
actors to generate value from big data and to achieve business
and societal change. Hence, a strong big data analytics capa-
bility is key for digital transformation and the creation of sus-
tainable societies.

To develop big data analytics capability, D2D mobility
integrators should, for example, hire a workforce with exten-
sive technical and managerial skills in big data analytics.
Since D2D mobility integrators are often start-ups (Albrecht
and Ehmke 2016) competing with well-established companies
for the most qualified talent, D2D mobility integrators should
offer attractive salaries, benefits, working conditions and
training opportunities. In the long term, strategic educational
reform in big data analytics is needed to develop qualified
talent (Watson 2019), possibly modelled after new curricula
proposed byGupta et al. (2015) andWilder and Ozgur (2015).

For TTAs currently focused on providing public transpor-
tation, a new data-driven culture among employees is needed
to participate actively in big data and business analytics eco-
systems. This need is bolstered by studies (e.g., Klievink et al.
2017; Okwechime et al. 2018) finding big data analytics ca-
pability to be less present in public organizations than in pri-
vate companies and by studies (e.g., Davenport and Bean
2018) showing that established companies can find it more
difficult to shift to a data-driven culture than start-ups adopting
a data-driven culture from their beginning. One way to pro-
mote a data-driven culture is to assign management roles fo-
cussing on big data and business analytics (Davenport and
Bean 2018). A stronger data-driven culture among TTAs in-
creases the quantity and quality of data that, in turn, facilitate
value creation among actors (Côrte-Real et al. 2020), leading
to business and societal change and the creation of sustainable
societies (Pappas et al. 2018).

6.3 Limitations and Future Research

In our study, we adopted the S-D logic perspective to analyze
the (lack of) value co-creation of German TTAs and their
public transport companies. Originally introduced into mar-
keting (Vargo and Lusch 2004), the S-D logic perspective has

since been used by scholars from many different research
fields, including IS (see Brust et al. 2017 for an overview).
In addition, some of the previous studies have focused on
mobility (e.g., Hein et al. 2018; Schulz and Überle 2018;
Alexander and Jaakkola 2011; Echeverri and Skålén 2011;
Schulz et al. 2020). However, there are numerous other per-
spectives and theories that also deal with the concept of value
co-creation (Kohtamäki and Rajala 2016; Reypens et al.
2016). While we make an important theoretical contribution
to develop the S-D logic perspective towards a
midrange theory and framework, as requested by
Vargo and Lusch (2017), it is unclear how the explan-
atory power of the S-D logic perspective is in compar-
ison to the other perspectives and theories.

A similar argument concerns the choice of AT as comple-
mentary theory. As recommended, AT does not originate from
marketing (Vargo and Lusch 2017) and has already been used
to analyze work activities at the team and (cross-) company
level (Karlsson and Wistrand 2006; Korpela et al. 2004;
Engeström 2000b; Schulz et al. 2020). Nevertheless, the
choice of a different complementary theorymay cause varying
results. Future research should address the question
concerning in which cases the use of the AT-based S-D logic
perspective leads to superior results.

The empirical data used in this study was only collected
from the Germanmobility sector and the results may therefore
not be directly transferable to other countries and fields of
service. Although the mobility sector is regarded to be an
important area for smart integrators (Alt et al. 2019), and the
concept of smart mobility is considered to be very advanced in
Europe and especially in Germany (Willing et al. 2017b),
further research needs to prove the generalizability of our re-
sults. An interesting setting may be found in the medical tour-
ism sector, in which (smart) integrators package different
component services like medical treatment, translation, ac-
commodation and transfer (Connell 2006).

Our approach of conducting qualitative interviews with
experts is recommended and acknowledged in research fields
that undergo a great deal of change (Flick 2009). As a next
step however, further qualitative as well as quantitative anal-
yses are needed to ensure the validity of our results. The
timeframe of our data collection was also limited. We were
only able to take snapshots of the initiated adaptations to cre-
ate congruencies. Future research should employ longitudinal
studies to track the process of feedback and action over a
longer period of time.

Lastly, even though component mobility services of TTAs
and their public transport companies are considered an impor-
tant part of smart mobility (Willing et al. 2017b), future re-
search should examine the activity systems of further mobility
providers such as taxi and bike-sharing companies. In addi-
tion, the value co-creation relationship between a D2D mobil-
ity integrator and a customer requires more detailed
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investigation. Because our AT-based S-D logic perspective on
value co-creation can also be used from a customer perspec-
tive instead of, or in addition to, a mobility provider perspec-
tive, it can serve as a theoretical foundation.

7 Conclusion

D2D mobility integrators currently fail to provide truly smart
mobility. However, our understanding regarding the lack of
value co-creation by the mobility providers as the root cause,
as well as our knowledge of possible solutions is limited. We
contribute to closing these research gaps by adopting an AT-
based S-D logic perspective to analyze the lack of value co-
creation by German TTAs and their public transport compa-
nies. Based on this, we can identify different inhibitors for
their resource integration and service exchange actions that
constitute their value co-creation activity. Our results also
show how a TTA and a D2D mobility integrator have started
a series of adaptations to put value co-creation into practice.
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Abstract Digitalization is changing the mobility sector.

Companies have developed entirely new mobility services,

and mobility services with pre-digital roots, such as ride-

sharing and public transport, have leveraged digitalization

to become more convenient to use. Nevertheless, private

car use remains the dominant mode of transport in most

developed countries, leading to problems such as delays

due to traffic congestion, insufficient parking spaces, as

well as noise and air pollution. Emerging intermodal

mobility ecosystems take advantage of digital advances in

mobility services by providing individual, dynamic and

context-aware combinations of different mobility services

to simplify door-to-door mobility and contribute to the

reduction of private car use. However, the service plat-

forms are limited in terms of functional range, for example

they may lack integrated ticketing and rely on static data,

which makes intermodal mobility inconvenient. This

article adopts the service-dominant logic perspective to

analyze service ecosystems for intermodal mobility and

their service provision. Drawing on traditional institutional

literature, the authors question the assumption that service

logic is dominant for all actors of a service ecosystem. By

applying activity theory, the article illustrates how an

institutional logic multiplicity among actors can negatively

affect the functional range of service platforms. The results

of a qualitative study in Germany show that, in particular,

the state logic of some actors, which is characterized by the

obligation to provide mobility, impairs the quality of ser-

vice platforms in supporting citizens in intermodal

mobility.

Keywords Intermodal mobility � Logic multiplicity �
Service-dominant logic � Service ecosystem

1 Introduction

Urban mobility is at a turning point. Almost every city in

economically more developed countries is challenged by

high traffic volume caused by the predominant use of the

private car. For example, in Rome, Dublin, Paris and

London, car drivers spend on average more than 200 h a

year waiting in traffic (INRIX 2019). Other negative effects

include insufficient parking spaces (Giuffrè et al. 2012), as

well as air and noise pollution (Barth and Boriboonsomsin

2008; Willing et al. 2017a, b). Without significant struc-

tural changes, private car traffic volume is expected to

continue to increase and more cities will face such chal-

lenges as their populations increase (United Nations

Department of Economic and Social Affairs 2015).

Technical progress and digitalization have driven the

development of viable alternatives to the use of private cars
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with a combustion engine. For example, electric cars

reduce air and noise pollution. However, one obstacle to

their proliferation is the need for a resilient charging

infrastructure (Hoerstebrock and Hahn 2014). Further

examples include mobility services such as car-sharing

(Firnkorn and Müller 2011; Hildebrandt et al. 2015), bike-

sharing (Shaheen et al. 2010), and ride-sharing (Teubner

and Flath 2015), which make better use of resources.

Information technology (IT) such as sensors and the pro-

liferation of smartphones have made these shared mobility

services easier and more convenient to use. In larger cities,

in particular, citizens often have access to a range of

mobility services in addition to station-based public

transport. Combining different mobility services can help

overcome the disadvantages of individual mobility ser-

vices. For example, bike-sharing can alleviate the problem

of a long walking time resulting from the station-based

nature of public transport (Beirão and Cabral 2007).

In literature, various terms are associated with the

combination of mobility services, such as ‘co-modality’

(Skoglund and Karlsson 2012), ‘mobility as a service’

(Callegati et al. 2017), and ‘smart mobility’ (Schulz et al.

2018). In this study, we use the term ‘intermodal’ trans-

portation or mobility (Willing et al. 2017b), defined as ‘‘the

movement of people involving more than one mode of

transportation during a single, seamless journey’’ (Jones

et al. 2000, p. 349). In line with Willing et al. (2017b), we

do not equate mode of transportation with type of vehicle.

There is broad consensus that the provision of inter-

modal mobility is based on service ecosystems (e.g., Lind

and Haraldson 2015; Schulz and Überle 2018) comprised

of a number of actors, such as mobility providers, gov-

ernment agencies, and customers (Schulz and Überle

2018). For example, a national government can legisla-

tively promote car-sharing parking spaces or lots in public

spaces close to bus and train stations (Bundesministerium

für Verkehr und digitale Infrastruktur 2017). In addition to

the physical connection, the digital connection of mobility

services is also important. For instance, public transport

companies can implement sensors that provide real-time

timetable data drawn on by apps (service platforms) that

account for cancellations and delays and adjust the inter-

modal travel chain as needed. Currently, however, IT

support of intermodal mobility is limited with regard to the

functional range of these apps (e.g., a lack of integrated

ticketing and the only use of static data) (Willing et al.

2017b; Albrecht and Ehmke 2016; Schulz et al. 2018;

Schulz and Überle 2018).

The service-dominant (S-D) logic perspective (Vargo

and Lusch 2004) has been applied in the analysis of service

ecosystems in various domains, such as mobility (Schulz

and Überle 2018; Hein et al. 2018; Gilsing et al. 2018),

education (Jarvis et al. 2014), travel (Schmidt-Rauch and

Schwabe 2014; Prebensen et al. 2013), and healthcare

(Nyende 2018; Hardyman et al. 2015), to better understand

the value co-creation of their actors. In previous studies

(e.g., Hein et al. 2018; Schulz and Überle 2018), taking the

S-D logic perspective was usually considered and justified

from the point of view of one actor, often customers. For

instance, Gilsing et al. (2018, p. 2) argue ‘‘that customers

increasingly move away from a goods-dominant perspec-

tive (e.g. buying a car) but rather look at the value (e.g., the

flexibility and ease-of-use) offered by car sharing appli-

cations that provide a similar mode of transportation’’.

In this study, building additionally on traditional insti-

tutional literature, we assume an institutional logic multi-

plicity among the actors of a service ecosystem: (1) Watson

et al. (2012) show that over time actors have adopted dif-

ferent dominant institutional logics, and that S-D logic is

currently being replaced by sustainability dominant logic

focused on reducing the impact on the environment.

Because actors change at different speeds, varying domi-

nant institutional logics can be assumed. (2) Grinevich

et al. (2019) find that actors use different combinations of

institutional logics at a given point in time.

Until today, S-D logic literature (Vargo and Lusch 2017;

Akaka et al. 2013; Koskela-Huotari et al. 2016) postulates,

rather vaguely, that conflicting institutions and institutional

arrangements (e.g., rules, norms and beliefs), otherwise

known as institutional logics (Lusch and Nambisan 2015),

constrain value co-creation of service ecosystem actors.

But the role of institutional logics in service ecosystems is

not well understood (Vargo and Lusch 2017), among oth-

ers, the link between institutional logics, and institutional

logic multiplicity in particular, and the IT adopted by

actors is unclear. This leads to the following research

question: How does institutional logic multiplicity among

actors negatively affect the functional range of service

platforms in service ecosystems for intermodal mobility?

In order to better understand this link, which is also

under-researched in institutional information systems (IS)

research (Busch 2018), we apply activity theory (AT) and

its concept of contradictions (Kuutti 1996). We consider

intermodal mobility as an activity of people to get from

place to place during a single seamless journey using dif-

ferent mobility services, which can be supported by IT,

such as a service platform (app). In accordance with the

ideas of S-D logic perspective, a number of actors, such as

mobility providers and city administrations, are involved in

the activity, which are governed by different rules (i.e.,

institutional logics). We test our theoretical arguments on

data collected in four German service ecosystems for

intermodal mobility. Our results show that, in particular,

the state logic of some actors, which is characterized by the

obligation to provide mobility, negatively affect the quality

of service platforms.
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The remainder of this article is structured as follows.

First the theoretical foundation (S-D logic perspective,

concept of logic multiplicity, and AT) is outlined. Subse-

quently, the methodology is described and the results are

presented, followed by a discussion of the implications and

limitations of the study, as well as opportunities for future

research. The article ends with a conclusion.

2 Theoretical Background

2.1 Service-Dominant Logic Perspective

As an overarching theoretical lens, we adopt the service-

dominant (S-D) logic perspective. Vargo and Lusch (2004)

argue that, in the past, researchers and practitioners viewed

economic activities predominantly from a goods-dominant

(G-D) logic perspective. According to G-D logic, goods

(primarily tangible manufactured products) are the primary

unit of exchange and the customers have the passive role of

purchasing such goods on the market. For example, auto-

mobile manufacturers produce more or less standardized

cars, which are sold on the international market. In con-

trast, according to S-D logic perspective, ‘‘people exchange

to acquire the benefits of specialized competences

(knowledge and skills), or services’’ (Vargo and Lusch

2004, p. 7).

Evidence of the shift from G-D logic to S-D logic can be

seen in the emergence of the sharing economy (e.g., car-,

bike-, and ride-sharing). A particular characteristic of S-D

logic perspective is that customers play an active role in the

creation and provision of services. For example, ride-

sharing companies only provide a service platform (app) to

enable service-for-service exchange between providers and

customers. Similarly, in the case of intermodal mobility,

customers can, for instance, provide GPS data from their

smartphone which an app can use to adapt the travel chain

in the event of a cancellation or delay (Schulz and Überle

2018). Originating in marketing (Vargo and Lusch 2004),

the S-D logic perspective has also been used in numerous

disciplines, such as service science (e.g., Spohrer and

Maglio 2010; Ordanini and Parasuraman 2011), education

research (e.g., Jarvis et al. 2014), and IS (Giesbrecht et al.

2017; Lusch and Nambisan 2015; Schmidt-Rauch and

Schwabe 2014; Nischak et al. 2017; Brust et al. 2017; etc.).

The S-D logic perspective focuses on three main ele-

ments: (1) the service ecosystem, (2) the service platform,

and (3) value co-creation (Lusch and Nambisan 2015; Hein

et al. 2018). A service ecosystem can be defined as ‘‘a

relatively self-contained, self-adjusting system of mostly

loosely coupled social and economic (resource-integrating)

actors connected by shared institutional logics and mutual

value creation [i.e., value co-creation] through service

exchange’’ (Lusch and Nambisan 2015, p. 161). An

exemplary service ecosystem for intermodal mobility is

described by Schulz and Überle (2018). Its key actors are

mobility providers, such as public transport, bike-sharing,

and car-sharing companies, government agencies (e.g.,

national government, state governments, and city admin-

istrations), industry associations, and customers. It is worth

noting that actors are embedded in several service

ecosystems at the same time (Akaka et al. 2013).

Rules, norms and beliefs represent institutions and

institutional arrangements (collections of interrelated

institutions) that govern the service-for-service exchange

activities of actors within and between service ecosystems

(Vargo and Lusch 2017; Scott 2008). A synonym for

institutional arrangements is ‘‘institutional logics’’ (Lusch

and Nambisan 2015, p. 163; Vargo and Lusch 2017, p. 49).

In order to ensure the function of a service ecosystem,

actors need shared institutional logics that enable them to

develop a shared worldview of their environment (Lusch

and Nambisan 2015). If the institutional logics are

incompatible, there will be conflicts that constrain service-

for-service exchange (Akaka et al. 2013; Koskela-Huotari

et al. 2016; Vargo et al. 2015). Overall, research on insti-

tutional logics is still in its infancy (Vargo and Lusch

2017). Watson et al. (2012) argue that some actors are

replacing S-D logic by sustainability dominant logic. An

example are public transport companies introducing elec-

tric or hydrogen fuel cell buses to reduce environmentally

harmful emissions.

A service platform is ‘‘a modular structure that consists

of tangible and intangible components (resources) and

facilitates the interaction of actors and resources (or

resource bundles)’’ (Lusch and Nambisan 2015, p. 162). An

example is the Android platform in symbiosis with its apps.

Service platforms enable actors to conduct service-for-

service exchange more efficiently (Lusch and Nambisan

2015; Hein et al. 2018). Without referring to the S-D logic

perspective, Albrecht and Ehmke (2016) and Willing et al.

(2017b) identify a limited functional range of apps to

support people’s intermodal mobility (e.g., a lack of inte-

grated ticketing) caused by an insufficient service-for-ser-

vice exchange.

Value co-creation refers to resource integration and

service exchange among actors (Vargo and Lusch 2017). It

is rooted in the assumption ‘‘that value is fundamentally

derived and determined in use – the integration and

application of resources in a specific context – rather than

in exchange [G-D logic] – embedded in firm output and

captured by price’’ (Vargo et al. 2008, p. 145). For

example, customers determine the value of a car-sharing

app by evaluating the provided flexibility and ease-of-use

(Gilsing et al. 2018). According to Payne et al. (2008),

technical breakthroughs and changes in the industry logic
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such as those currently taking place in the mobility market

provide important opportunities for value co-creation.

2.2 Logic Multiplicity

The S-D logic literature assumes that all actors of a service

ecosystem adopt the service logic as their dominant insti-

tutional logic. The institutional logics that complement the

S-D logic and the possibility that some of the actors of a

service ecosystem might have different dominant institu-

tional logics have been neglected in research (Vargo and

Lusch 2017). We call this ‘logic multiplicity’, which can be

defined as follows: There is logic multiplicity in a service

ecosystem if the actors have multiple, at least in part dif-

ferent, institutional logics. In particular, the dominant

institutional logic of the actors can also vary. In contrast to

S-D logic literature, traditional institutional literature,

whether it focuses on IS, management, or economics

(Watson et al. 2012; Grinevich et al. 2019; Prahalad and

Bettis 1986; etc.), highlights that actors follow multiple

institutional logics, and that the dominant institutional

logic can vary among actors. As a result, S-D logic per-

spective can be enriched by the institutional literature, and

thus provide valuable insights into how logic multiplicity

can negatively affect value co-creation of actors in a ser-

vice ecosystem. In the following, we present different

typologies, which originate from institutional literature, to

capture the varying institutional logics of actors in a service

ecosystem for intermodal mobility.

The typologies can be categorized into two perspectives,

as illustrated in Table 1. The static perspective (e.g., Gri-

nevich et al. 2019; Vickers et al. 2017) is characterized by

the assumption that an actor adopts several institutional

logics, one of which is dominant. As Watson et al. (2012,

p. 3) point out, different dominant institutional logics

among actors can be assumed: ‘‘in a particular phase of

economic development many [but not all] firms will have

adopted the same dominant logic, as implied by Vargo and

Lusch (2004)’’. Previous research shows that a dominant

institutional logic can prevent strategic alliances, and also

determines the IS needs of actors (Watson et al. 2012;

Boivin and Roch 2006).

The dynamic perspective (e.g., Joiner and Lusch 2016;

Gozman and Currie 2013) shows how societies and civi-

lizations have gone through periods with varying dominant

institutional logics. According to Watson et al. (2012), they

start from the survival dominant logic, in which gathering

of food and hunting is in the foreground, up to the food

production dominant logic, the goods production dominant

logic, the customer service dominant logic (a synonym for

S-D logic), and more recently the sustainability dominant

logic. The latter is not about reactively reducing costs by

avoiding waste or minimizing the risks of law suits, but

about actively reducing the impact on the environment. A

shift to a new dominant institutional logic does not mean

that the previously dominant institutional logic is no longer

relevant. Within a sector, such as mobility, early shifters

can invalidate the value proposition of competitors who

rely on the prior dominant institutional logic (Watson et al.

2012). IT can enable or constrain a shift, since the IT

developed up to this point reflects the needs of the current

dominant institutional logic (Slavova and Karanasios 2018;

Watson et al. 2012). For instance, Slavova and Karanasios

(2018) show how IT enables the transition of Ghanaian

farmers from a smallholder to a value-chain dominant

logic.

The typologies of the static perspective focus on a

specific domain (e.g., Vickers et al. 2017; Bunduchi 2017),

such as mobility (Grinevich et al. 2019; Schultze and

Bhappu 2017) or healthcare (Baroody and Hansen 2012).

As a result, the typologies and their institutional logics can

only be transferred across contexts to a limited degree. In

the following, we present two typologies to capture the

institutional logics of actors involved in service ecosystems

for intermodal mobility, including government agencies,

service platform operators, and mobility providers, such as

public transport companies. (1) Grinevich et al. (2019)

focus on sharing platform operators (e.g., car-sharing, and

car-pooling companies), and (2) Vickers et al. (2017) focus

on public sector organizations.

Table 1 Exemplary typologies of (dominant) institutional logics

Static perspective Dynamic perspective

Grinevich et al. (2019) Vickers et al. (2017) Watson et al. (2012) Slavova and Karanasios (2018)

Economic logic State logic Survival dominant logic Smallholder dominant logic

Social logic Market logic Food production dominant logic Value-chain dominant logic

Green logic Civil society logic Goods production dominant logic

Customer service dominant logic

Sustainability dominant logic

123

: T. Schulz et al.: The Negative Effects of Institutional Logic Multiplicity on Service Platforms, Bus Inf Syst Eng



According to Grinevich et al. (2019), actors apply eco-

nomic, social, or green logic, or a combination of them,

when engaging with a sharing platform (a synonym for a

service platform). In turn, a sharing platform operator must

manipulate these institutional logics in order to gain the

support of actors. Economic logic refers to the convenience

and cost advantage that a service platform can provide to

customers. In the case of intermodal mobility, a service

platform can, for instance, offer integrated ticketing with a

price advantage in comparison to individual bookings

(Schulz et al. 2018). Social logic reflects the ability of a

service platform to enable customers to gain social expe-

rience, which is feasible with sharing and public transport

services. Lastly, green logic is characterized by the fact

that a service platform can reduce the ecological footprint

of mobility and increase its sustainability. For example, a

service platform that provides intermodal mobility can

contribute to ecological sustainability by reducing the use

of private cars. This typology, however, alone is not suf-

ficient because public transport is a public service.

Vickers et al. (2017) typology of institutional logics

among providers of health and wellbeing services as a

public good is better suited as taxpayer money is also used

to maintain the public transport service (state logic).

Depending on the state or local public transportation phi-

losophy, actors may also be subject to market logic and be

pressured to provide services effectively and efficiently. In

addition, a civil society logic is evident in the focus on

social goals, such as to meet all actors’ needs for social and

economic participation, and in the emphasis of the value of

shared knowledge.

2.3 Activity Theory

It is obvious that logic multiplicity among actors of a

service ecosystem can negatively affect their value co-

creation. For instance, the legal obligation of a city

administration to reduce air pollution may seem to con-

tradict the economic objectives of a public transport

company, such as cost reduction and thus the reluctance to

invest in electric or hydrogen fuel cell buses. Similarly, it

can be assumed that the choice of IT (a service platform,

sensors for the provision of real-time data, etc.) adopted by

the actors of a service ecosystem also depends on their

institutional logics, and that logic multiplicity may have a

negative impact. We apply activity theory (AT) (Leont’ev

1978; Vygotsky 1978; Engeström 1987) to shed light on

the link between institutional logics and technology (IT),

which has been neglected in IS literature (Busch 2018). By

using the activity system as unit of analysis, we show how

a logic multiplicity can introduce contradictions which

negatively influence the functional range of a service

platform aiming to support intermodal mobility (activity).

In other words, we use AT to bridge the gap between a

micro-level understanding of practice and a macro-level

understanding of IT-enabled value co-creation in service

ecosystems (Slavova and Karanasios 2018).

AT can be used to investigate the activity of a subject,

which can be an individual or a collective, such as a cross-

functional team (Crawford and Hasan 2006), a department

(Weeger and Haase 2016), or an organization (Karlsson

and Wistrand 2006; Allen et al. 2013; Jarzabkowski 2003).

AT has been applied in many disciplines, including man-

agement sciences (e.g., Jarzabkowski 2003), organizational

sciences (e.g., Blackler et al. 2000), and IS (Allen et al.

2013; Hasan et al. 2016; Karanasios and Allen 2013, 2014;

Weeger and Haase 2016; Slavova and Karanasios 2018;

etc.). The unit of analysis is always a ‘‘collective, artifact-

mediated and object-oriented activity system’’ (Engeström

2001, p. 136). Figure 1 illustrates the elements of a generic

activity system and how these elements are defined in the

current study.

An activity of a subject, such as getting from one place

to another, is always mediated by one or more instruments,

which enables it to transform an object and to achieve an

outcome more efficiently (Allen et al. 2013; Blackler et al.

2000). An individual conducting intermodal mobility can,

for instance, use a service platform (app) to purchase a

combined ticket for bus and subsequent train transport.

Without this instrument, she would have to purchase the

tickets separately, which requires greater cognitive effort

and more time. This relationship is shown in the top tri-

angle in Fig. 1. In an activity system there are further

elements (rules, community, and division of labor) which

moderate the relationship between the subject and the

object. The previous example illustrates that a collective

community with a division of labor evolves around an

Fig. 1 Generic activity system (Engeström 2001) and application to

current study (in parentheses)
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object (Engeström 2001). In the present case, the com-

munity includes a number of actors, such a bus and a train

company that provide the transport service, and the city

administration, which is responsible, for example, for road

construction and maintenance. Each actor has multiple

points of views, traditions, and interests, leading to multi-

voicedness (Engeström 2001). For instance, a city admin-

istration may prioritize low ticket prices for public trans-

port and restrictive parking regulations in order to

encourage public transportation and reduce private car use,

while private and perhaps public transport companies want

to generate the largest possible revenues. As a result, a

number of rules are needed to govern the different actors

and their collaboration. The positions of the actors, their

histories, and the history of the activity system are ‘‘en-

graved in its artifacts, rules and conventions’’ (Engeström

2001, p. 136).

Referring to the S-D logic perspective, the institutional

logics (e.g., rules, norms and beliefs) of each actor,

including their dominant institutional logic, are captured by

the rules element and also reflected in the instruments.

Logic multiplicity in a service ecosystem can negatively

affect the functional range of a service platform, reflected

by contradictions in the activity system. According to

Kuutti (1996, p. 34), contradictions represent ‘‘a misfit

within elements [of an activity system], between them,

between different activities, or between different develop-

mental phases of a single activity’’. However, contradic-

tions are only indirectly revealed through ‘‘problems,

ruptures, breakdowns, and clashes’’ (Kuutti 1996, p. 34).

Due to their nature, they are in opposition to the motive of

the activity system and the goals actors are individually or

collectively striving to achieve (Allen et al. 2013).

3 Methodology

3.1 Research Context

We consider Germany a suitable focus for our study of

service ecosystems for intermodal mobility for several

reasons. First, intermodal mobility is increasingly relevant

in Germany. Just recently, courts have banned diesel cars

from driving in some areas of several cities to reduce air

pollution (ADAC 2019). Such government interventions

heighten the need for intermodal mobility. In addition,

many cities suffer from congestion. For example, in Berlin,

car drivers waited on average 154 h in traffic in 2018, the

highest average in Germany (INRIX 2019). This further

drives citizens’ desire for alternatives to private car use.

Second, a shift in mobility behaviour towards intermodal

mobility is expected in Germany. For instance, among

18–24 year olds living in Germany the importance of

private car ownership and the emotional attachment to the

car is decreasing (Bratzel 2018). Third, Germany is well

situated to implement intermodal mobility due to its

extensive public transport infrastructure, public pressure to

realize intermodal mobility, and supportive legal condi-

tions (Marx et al. 2015; Willing et al. 2017b). For example,

German government agencies subsidize public transport

company net losses every year, which totaled 3 billion

euros in 2016 (Verband Deutscher Verkehrsunternehmen

2018).

3.2 Data Collection and Analysis

To answer our research question, we analyzed qualitative

data collected from several actors embedded in different

German service ecosystems for intermodal mobility. As

outlined in literature, such an approach is suitable to

understand new and complex phenomena (Yin 2014;

Eisenhardt 1989) and is thus well-suited for the analysis of

the logic multiplicity of actors and its impact on the

functional range of service platforms. In addition, it is

especially useful for generating practice-relevant knowl-

edge (Gibbert et al. 2008).

To identify suitable service ecosystems and actors, we

selected the German federal state of Baden-Württemberg to

ensure that the examined service ecosystems are anchored

in the same state-level legal environment. We then selected

four cities with at least 100,000 inhabitants (denoted as city

1 to 4) (Statistisches Bundesamt 2011) because big cities

are more immediately confronted with the problems caused

by the predominant use of private cars, and often have a

more extensive infrastructure for intermodal mobility (e.g.,

bike- and car-sharing services) than smaller cities and

towns.

In line with Yin (2014), we used interviews to collect

primary data. Based on our theoretical foundation, we

developed slightly different semi-structured interview

guidelines for the actors, such as government agencies and

public transport companies (Table 2). Semi-structured

interviews offer us a high degree of flexibility and give us

the opportunity to respond to interesting issues that become

clear during the interview (Flick 2009). When designing

the guidelines and conducting the interviews, we ensured

that the questions did not evoke socially desirable answers.

Whenever possible, our questions did not focus directly on

the institutional logics (e.g., green logic) under examina-

tion. Accordingly, we asked relatively broad questions,

such as ‘What should future mobility look like?’, ‘What

steps are necessary to put this future mobility into prac-

tice?’, and ‘What tasks does this imply for your organi-

zation?’. In addition, the guidelines contained more

detailed questions on the activity system elements, in

particular on the (IT) instruments (e.g., on service
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platforms and sensors for the provision of real-time

timetable data). Exemplary questions are: ‘Why do you

(not) cooperate with one or more smart integrators?’ and

‘What value can smart integrators provide for customers?’.

This interview design helps mitigate potential bias due to

socially desirable answers of interviewees.

We interviewed ‘‘numerous and highly knowledgeable

informants’’ (Eisenhardt and Graebner 2007, p. 28), such as

managing directors, department heads, and project man-

agers, to further mitigate potential bias, taking a snowball

sampling approach (e.g., Su 2013) to identify experts from

additional organizations involved in the service ecosystem.

In total, sixteen actors agreed to be interviewed. We also

triangulated the data (Flick 2009; Miles et al. 2014) with

information provided on actors’ websites.

Transport and tariff associations are alliances of gov-

ernment agencies (e.g., state government, city administra-

tions) and public transport companies, which are tasked

with organizing and providing public transport in a

restricted local geographic area (Reinhardt 2012). They

offer a range of mobility services, such as bus, subway, and

tram transport, but also potentially sharing services such as

bike-sharing. Car park operators are included in the sam-

ple because they manage the infrastructure required to

combine private car driving and alternative mobility ser-

vices. Emerging smart integrators are companies that use

IT to support intermodal mobility, for example by devel-

oping service platforms (apps) that automatically adapt

intermodal travel chains in case of a delay (Schulz et al.

2018). The interviews were conducted between October

2018 and January 2019, lasting on average 38 min.

Afterwards, the recordings were transcribed.

For data analysis, we used the NVivo 12 software pro-

gram. One of the researchers coded the data. Subsequently,

in order to ensure reliability, the other researchers cross-

checked the results (e.g., Weeger and Ott-Schwenk 2017).

The coding process consisted of two rounds of analysis and

followed the approach proposed by Strauss and Corbin

(1998). In the first round, the data was coded according to

the different elements of the activity system (rules,

instruments, etc.). In the second round, we further cate-

gorized the codes of the rules and instruments element. For

instance, the codes belonging to the rules were assigned to

different institutional logics. This approach revealed

problems (i.e., contradictions) affecting the functional

range of service platforms that arise from logic multiplic-

ity. Next, we compared the coding for the actors within and

across the service ecosystems for similarities and differ-

ences. During the interpretation of the codes, we followed

the recommendation of Miles et al. (2014) and discussed

the emerging results in the research team.

4 Results

4.1 Logic Multiplicity in Service Ecosystems

for Intermodal Mobility

Our analysis confirms that there is a logic multiplicity

among the actors of the service ecosystems for intermodal

mobility and, in particular, that service logic is not the

dominant institutional logic for all actors, as postulated in

S-D logic literature. By drawing on AT, we illustrate that

the institutional logics of each actor, which are assigned to

the rules element of the activity system, are directly linked

to the elements denoted as subject, object, and community,

as illustrated by the shaded diamond in Fig. 2. In other

words, the diamond reflects ‘‘how actors [subject or com-

munity] are influenced by and seek to influence institu-

tional logics’’ (Busch 2018, p. 1) in the context of

intermodal mobility. This link between the service

ecosystem actors and their institutional logics, as high-

lighted on the right side of Fig. 2, has been the focus of

previous institutional literature from the IS field.

In the case of logic multiplicity, there is a risk of con-

flicting institutional logics. For example, from the per-

spective of a city administration, public transport

represents a public good (i.e., state logic) and a high ser-

vice frequency can contribute to the attractiveness of the

city. In contrast, a private public transport company aims to

Table 2 Overview of the

interviewees conducted
Actor City 1 City 2 City 3 City 4

State ministry SM

State public transit authority SPTA

Region administration RA1 n.a. n.a. n.a.

City administration CA1 CA2 CA3 CA4

Transport and tariff association TTA1 TTA2 TTA3 TTA4

Public transport company – PTC2 PTC3 –

Car park operator – CPO2 – –

Smart integrator (industry association) SIIA n.a. SIIA SIIA

Smart integrator (private) SIP n.a. SIP SIP
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maximize its profits and would therefore prefer to closely

align route frequency to passenger volume. Which of the

institutional logics prevail therefore has an impact on the

intermodal mobility of the subject and the related outcome

(e.g., short vs long travel time). The institutional logics of

the actors also influence which instruments are used in the

service ecosystem (activity system). Accordingly, con-

flicting institutional logics due to logic multiplicity can

lead to contradictions in the instruments element, which in

turn negatively impact the object and the outcome. The link

between institutional logics and technology (IT) has so far

been largely neglected in IS research and is discussed in

Sect. 4.2.

On the basis of the interviews, we checked whether the

actors follow the institutional logics described in the the-

oretical background. Our results reveal that most actors

have adopted service logic. The representatives (e.g.,

SPTA, TTA1, PTC3) emphasize that a single mobility

service, such as station- and timetable-based public trans-

port, which adheres closely to G-D logic, has significant

limitations. They expect that value co-creation in a service

ecosystem and the provision of intermodal mobility can

better satisfy customer needs. This can be seen from the

following exemplary quotations:

I think you have to get there [intermodal mobility],

because you have to cover the last mile (PTC2).

Future mobility should be intermodal. This means

that it must be possible for me to decide at the

starting point how I can get to my destination most

quickly and comfortably. I am firmly convinced that

not only the car will be used, but that citizens will

switch to other forms of mobility during a trip (CA2).

The representative of TTA4 has a particularly pronounced

service logic, questioning the current object of the activity.

According to his vision, additional service providers should

participate in the service ecosystem:

To get away from the thought ‘a ride is booked’, but

instead to say, ‘an activity is booked’. The aim of the

trip is in the focus. For example, I book a cinema

ticket and simultaneously transport for the way there

and the way back (TTA4).

Nevertheless, it cannot be assumed that an institutional

logic always applies to an actor. As written above, the

representative of CA2 has adopted service logic. However,

it is bound to the presence of specific actors in the service

ecosystem (community):

In Stuttgart, for example, Car2Go only works in the

city centre because there are a lot of people, a lot of

fluctuation, a lot of short distances that are covered by

private car. In my eyes, where it makes sense to

establish car-sharing, namely in the outskirts, and

then connect it to public transport, such as trams and

subways (which run every 5 to 10 min), Car2Go has

now terminated its operations. That is tragic because

it prevents modern mobility (CA2).

But not all actors have adopted service logic, as is

illustrated by the following statements by CPO2. The

reason for this is that a need for intermodal mobility is not

appreciated by all customer segments (subject):

We haven’t thought much about it yet because most

of our customers haven’t highlighted this need.

Maybe we’re a bit conservative about that, too

(CPO2).

Fig. 2 Elements of the activity

system affected by logic

multiplicity
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I drive my car to the train station and switch to the

train. But I can also get to the train station by bus or

tram. But would you like to switch as a businessman?

I don’t know (CPO2).

Instead, a rather G-D logic is adopted, emphasizing the

importance of private cars:

The goal of Porsche AG and Volkswagen AG is to

sell cars. The goal of car park operators is to provide

parking spaces. If there are fewer cars in the future,

everyone has a problem. This is really in the near, or

hopefully not so near future, a question of existence

(CPO2).

These explanations show how the institutional logics of

actors are influenced by the activity system elements of the

shaded diamond (subject, object, and community). In line

with the assumption of logic multiplicity, the actors have

adopted several and different institutional logics. One of

these is civil society logic, which focuses on social goals,

such as social and economic participation, and on the

implementation of knowledge sharing. The social and

economic participation (e.g., undertaking leisure activities,

pursuing a job) of specific groups of people, such as the

elderly, people with low incomes, or rural dwellers, is

ensured by taking into account their special needs with

regard to mobility services:

There is often the claim: ‘‘‘I want a sales person’.

(…). ‘I want to be able to ask someone’. (…). These

are people who either don’t have internet access or

can’t operate the smartphone’’ (SPTA).

The developments in the field of ride-pooling, ride-

sharing, all the shuttle services, (…) also have a

positive effect. This is a very good way to better

connect rural areas (TTA4).

In addition, civil society logic highlights the need to share

knowledge. The exchange of information relating to the

transport service, such as line schedules and (real-time)

timetable data, is supported by most of the representatives.

However, there are often (privacy) concerns relating to the

sharing of customer data (e.g., PTC3; TTA4):

They can access our data. We’re not a government

agency, but we are a state institution. Our aim is not

to make a lot of money, but to provide information so

that others can use it (SPTA).

It is presumed, as in the case of Google, that they are

very commercialized and market-research oriented.

This means having an interest in selling data to other

private companies. This is of course something that

neither a transport and tariff association nor a

government agency, such as a city administration,

can support (CA3).

Many actors also support economic logic and attempt

attracting more customers through price discounts for a

mobility service. The representative of TTA3, for instance,

explains that a new tariff was introduced which takes into

account the beeline distance between the start and end

location:

By the way, the electronic tariff for example (i.e., the

beeline distance tariff), is for the vast majority of

users cheaper than other tariffs. So, in this respect, it

is an incentive (TTA3).

Taking account of the current public debate on ecological

sustainability and the recent driving bans on diesel cars in

certain areas in some German cities, it is not surprising that

the behaviour of the actors is influenced by green logic. For

the smart integrators, this could be one way to legitimize

their role:

Secondly, an ecological advantage is achieved

because we can encourage citizens to switch from

their private car to other mobility offerings, such as

public transport. Public transport is mostly available,

and of course it is our aim to encourage citizens to

use this offering where it is available. And if public

transport is not available, we intelligently comple-

ment mobility with bicycles, car-sharing, shuttle

service, taxi service, etc. (…). This enables us to

reduce emissions extremely. That is one of our goals.

This is the core benefit (SIP).

The green logic also represents the dominant institutional

logic for the representative of CA4, who state:

The core topic of future mobility is sustainability in

mobility – sustainability and urban compatibility. A

focus of the traffic development plan is also on the

environmental alliance (i.e., cycling, walking, and

public transport). This should be strengthened, and its

share be further increased at the expense of motorized

private transport (CA4).

As this representative explains, the provision of intermodal

mobility (service logic) is only one way to achieve this

goal. Other approaches focus on the reduction of traffic

volume by improving local infrastructure and thus short-

ening distances to meet needs (go shopping, get to work,

etc.), as well as on regulatory actions, such as speed limits.

Table 3 provides an overview of the actors’ institutional

logics. In some cases, based on the interview data, the

dominant (*), or at least a non-dominant institutional logic

(�), could be identified. For example, ‘‘the core topic of

future mobility is sustainability in mobility’’ (CA4) versus

123

: T. Schulz et al.: The Negative Effects of Institutional Logic Multiplicity on Service Platforms, Bus Inf Syst Eng



‘‘sustainability is certainly one of the goals’’ (CA2).The

representatives (CA3, PTC3, TTA1, etc.) also followed

market logic, which is characterized by the goal of

providing a mobility service more effectively and effi-

ciently. This puts transport services and distribution in

focus:

We need ‘‘to make buses more efficient. Bus trans-

port is often like that – you may know it – at 9 pm

mostly only hot air is transported. Or, there are one or

two people sitting in the bus and that’s it. If you make

bus transport more flexible, independent of timeta-

bles and bus stops, there is a greater chance to

Table 3 Logic multiplicity among the actors of the service ecosystems for intermodal mobility

Actor City 1 City 2 City 3 City 4

State ministry (SM) Civil society logic

Economic logic

Green logic

Service logic*

State logic

State public transit authority (SPTA) Civil society logic

Economic logic

Service logic

State logic*

Region administration (RA) Civil society logic

Green logic�
Service logic

State logic

City administration (CA) Civil society logic Civil society logic Civil society logic –

Economic logic – – –

Green logic* Green logic� Green logic Green logic*

– – Market logic –

Service logic Service logic Service logic Service logic

State logic State logic State logic State logic

Transport and tariff association (TTA) Civil society logic – Civil society logic Civil society logic

Economic logic Economic logic Economic logic Economic logic

Green logic – Green logic Green logic

Market logic� – – Market logic�
Service logic Service logic Service logic Service logic

State logic – – State logic

Public transport company (PTC) – Civil society logic

– Economic logic

– Green logic�
Market logic Market logic

Service logic Service logic

Car park operator (CPO) Civil society logic

Goods logic�
Market logic

State logic

Smart integrator – Industry association (SIIA) Civil society logic Civil society logic Civil society logic

Service logic Service logic Service logic

Smart integrator – Private (SIP) Economic logic Economic logic Economic logic

Green logic* Green logic* Green logic*

Market logic Market logic Market logic

Service logic Service logic Service logic
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achieve a higher occupancy rate and to save costs’’

(TTA4).

Of course we try to reduce the number of ticketing

machines from an economic point of view (TTA4).

Lastly, the behaviour of some actors is influenced by state

logic, according to which a mobility service represents a

public good:

Prices cannot always be calculated to cover costs.

This is similar to most swimming pools and libraries.

Public transport is basically a loss-making system,

and therefore a public service obligation. Of course,

there are transport lines and means of transport that

generate profits, that is clear. But there are also others

that have to be subsidised in order to maintain the

offer. Public transport companies have usually a self-

coverage ratio between 60 and 90 per cent and the

difference is subsidised by policy (TTA1, see also,

e.g., CA2, SM).

Further characteristics of the state logic are the execution

of tenders (RA1, SM, SPTA, etc.) and the obligation to

approve tariffs (e.g., TTA1).

4.2 Logic Multiplicity and Its Negative Effect

on the Functional Range of Service Platforms

By drawing on AT, we can also better understand the link

between institutional logics and technology, which is

underexplored in the IS literature. We show that a logic

multiplicity among the actors of a service ecosystem, as

evidenced in Sect. 4.1, can lead to contradictions affecting

the instruments element, such as stifling widespread use of

sensors that generate real-time timetable data. As a result,

the functional range of a service platform is limited, which

in turn leads to inconvenient intermodal mobility (e.g., no

real-time updates are provided in the case of a delay). The

link between institutional logics and technology is graph-

ically illustrated in Fig. 3. A logic multiplicity among the

actors of a service ecosystem concerns the activity system

elements in the light grey diamond. Conflicting institu-

tional logics induce contradictions into the light grey dia-

mond, which are transferred to the dark grey diamond, and

are revealed as problems and clashes in the instruments

element.

4.2.1 Private Service Platforms

4.2.1.1 Service Logic Versus State and Civil Society

Logic Among the negative results of contradictions

resulting from logic multiplicity of a single actor are the

lack of a means to book and pay for tickets with one click

(TTA4) and weak recommendations for intermodal

mobility due to restricted access to big data analytics based

on distributed data (PTC3). Taking the service logic per-

spective, the current situation is unsatisfactory for cus-

tomers, as highlighted by the following exemplary

quotation:

The advantage of all intermediaries for the customer

is that the whole offer is provided. With regard to

Moovel, I say: Yes, it can be booked from a single

source. However, in the case of Moovel there is a

difference. If I want to book, for example, a Stadt-

mobil car via the Moovel platform, I still have to be a

Stadtmobil customer. Thus, I always have several

customer accounts. In my opinion, this has to be

changed in order to make the offer more permeable,

transparent, and attractive (TTA4).

The state (TTA4) and civil society logic (PTC3, TTA4) of

the actors, however, prevent a better technical solution.

The reason for this is that independence from private smart

integrators (e.g., by data sovereignty) is considered neces-

sary for achieving the goals associated with these institu-

tional logics:

It is extremely important for us – and I also think for

the passengers – that the transport and tariff associ-

ations and the public transport companies retain

sovereignty over the platform and the data (the dis-

tribution channels) simply for the reason of main-

taining direct access to the customer and not

becoming dependent on these intermediaries. (…). As

a commissioning authority for public transport, we

are a transport and tariff association that consists of

government agencies (we are thus a public authority),

we also have a certain obligation to provide mobility

not only where demand is high, but also in remote

areas that are not as profitable. Therefore, we need to

be able to exert influence. If we can design a plat-

form, we can also determine the offer (TTA4).

If the customer uses mobility services offered by

Moovel [the mobility services provided by parent

company, Daimler AG] in addition to purchasing our

tickets, then Moovel is also entitled to own the cus-

tomer data. (…). But, in general, customer data is the

property of the transport company (i.e., of us).

Moovel can’t work with this data (PTC3).

In order to solve this contradiction, the TTA4 is working on

its own service platform and the construction of stations

where citizens can choose between different mobility

services.

4.2.1.2 Service Logic Versus Green Logic The analysis

of logic multiplicity also provides insights into why a
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service-for-service exchange with private smart integrators

is not endorsed, as in the case of CA2 (‘‘on part of the

administration, we would not recommend this’’). One

reason is the lack of willingness to exchange data in terms

of civil society logic. Another reason is the contradictory

effect of the green logic:

In areas where actual alternatives are available,

because the bus runs every five minutes from A to B

in [name of the city], I don’t need another product

[such as Moovel] that ultimately only clogs the

streets [e.g., with car-sharing cars] (CA2).

4.2.1.3 Civil Society Logic Versus Market Logic The

civil society logic prevents actors (e.g., PTC3, TTA1) from

becoming more effective and efficient through the use of

(private) service platforms according to the market logic,

which might encourage a more extensive service-for-ser-

vice exchange:

We need the ticketing machines. Policy precludes

expecting everyone to own a smartphone. That is

actually the main reason. The ticket machines have to

be serviced, staff has to drive around and clean them.

That is what makes the ticketing machines more

expensive (TTA4).

The previous results show the negative effects of contra-

dictions due to logic multiplicity of one actor on the

functional range of a service platform of private smart

integrators. The following illustrates the negative effects of

contradictions caused by logic multiplicity between actors

on the functional range of service platforms in general.

4.2.2 Service Platforms in General

4.2.2.1 Service Logic Versus State and Civil Society

Logic A result of contradictions caused by the logic

multiplicity between two actors is the limited focus of a

service platform on a city, or on a local geographical area.

Thus, the actual needs of citizens, for instance of com-

muters, as postulated by the service logic, are not suffi-

ciently taken into account:

This is definitively an issue we will look at or have to

look at. Because the customer/user needs such solu-

tions. But as I said, there is a difference whether I do

this between regions or in a city. It also depends on

who the public transport operator is. In a city such as

Stuttgart, for example, there is the Stuttgarter

Straßenbahnen AG and the region is operated by the

Verkehrs- und Tarifverbund Stuttgart (VVS). If it

becomes supra-regional, Ulm has its own municipal

public transport company and there will be also

something like the VVS for the region of Ulm. They

all have different fare models and timetables and that

makes integration difficult (SIIA).

A reason for this is the adoption of state logic through a

number of actors (CA2, RA1, SPTA, etc.), which is bound

to a smaller geographical area: For instance, ‘‘the city is the

commissioning authority’’ (CA3). In addition to high

complexity, which occurs from the civil society logic

(e.g., CA3), and the goal of ensuring the social and

economic participation of all citizens: ‘‘There are tickets

for students and for pupils. We have a ticket for the

working population. So there are tickets for different

groups of people’’ (PTC3).

Fig. 3 Logic multiplicity and

its negative effect on the

functional range of service

platforms
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In order to facilitate intermodal mobility between dif-

ferent local geographical areas, for example through an

expanded geographical focus of service platforms, it was

recently decided to introduce a tariff which enables the

combination of long-distance train transport and local

public transport at the start and destination point (SM,

SPTA, etc.). Expressing a service logic, the representative

of SM stated that its organisation intends to allow the

distribution of the tariff to service platforms as well.

However, the industry association does not want compa-

nies other than its members to be allowed to sell the tariff.

A means of exerting pressure to enforce this claim is the

industry standard for electronic tickets, which is coordi-

nated by the industry association. A corresponding certifi-

cation is required to be able to sell this tariff ticket:

At the time, we opted for the industry standard [for

electronic tickets], i.e., the standard of [name of the

industry association]. This is now an obstacle to the

competitive tendering of the distribution channel,

which leads to cars and no tickets being sold. Of

course you don’t want that (SM).

The service and state logic, as revealed by the represen-

tative of SM, which would enable federal state-wide

electronic ticketing by service platforms, are undermined

by lacking support from the industry association due to the

state logic perceived as valid up to this point in time.

According to this, only its members are allowed to sell

tickets. This is also evident from the quotation of the

representative of SIIA, who is working on the implemen-

tation of a service platform for the industry association:

Moovel is a sales intermediary who wants to sell the

products of our members. This is exactly what we do.

That is why I have to say we don’t have too much

interest in working together (SIIA).

A better (digital) combination of mobility services through

service platforms by providing, for example, real-time

timetable data and electronic tickets, is also prevented by

the state logic of several other actors (e.g., SPTA), which

includes the establishment of (price) competition through

tenders. The price competition restricts the potential

service logic of public transport companies:

At the moment, the state of Baden-Württemberg is

strongly focusing on competition. I believe that this

more or less completely prevents [digital] connection

[of mobility services], as it creates very strong com-

petition among all public transport companies. I

believe that it is difficult, in particular, if the state

more or less enters a price competition, like today,

and does not focus on quality (PTC2).

4.2.2.2 Service Logic Versus Market Logic On the other

hand, the representative of SPTA questions the actual

existence of service logic in the case of public transport

companies. According to his experience, they provide the

contractually specified mobility service with the greatest

possible efficiency, passing on costs related to better digital

connectivity:

If we request something about the contract, about the

tender, we also bear the full costs. (…). When I say,

‘you have to introduce mobile ticketing’, the public

transport companies estimate the costs and it has to

be paid for. Everything I prescribe or wish for will

have a price tag (SPTA).

5 Discussion

5.1 Implications for Theory

Our study provides important implications for theory. First,

our results highlight the need for researchers to exercise

greater caution when taking the S-D logic perspective,

which applies to numerous studies in various disciplines

(e.g., Ordanini and Parasuraman 2011; Jarvis et al. 2014;

Giesbrecht et al. 2017; Schmidt-Rauch and Schwabe 2014).

At present, researchers rely on a simplified but in some

cases obviously wrong assumption that all actors in a ser-

vice ecosystem adopt service logic as their dominant

institutional logic. Researchers often did not justify this

assumption, or only by discussing the advantages that arise

from adopting the S-D logic perspective for an exemplary

actor (Hein et al. 2018; Schulz and Überle 2018; etc.). This

actor is often the customer, whose needs can be better

satisfied by actors working together in a service ecosystem

in order to provide service, such as intermodal mobility.

Logic multiplicity, which is defined as the adoption of

multiple, partly different, institutional logics, and possibly

even different dominant institutional logics through actors

and resulting problems, however, has not yet been con-

sidered. S-D logic literature only highlights the importance

of shared institutional logics for the functioning of service

ecosystems (e.g., Lusch and Nambisan 2015; Vargo and

Lusch 2017) and the negative consequences of the lack of

shared institutional logics on value co-creation (Akaka

et al. 2013; Koskela-Huotari et al. 2016; Vargo et al. 2015).

Thus, by providing evidence of logic multiplicity among

actors in service ecosystems, we contribute to a stronger

theoretical foundation and better application of the S-D

logic perspective.

Second, based on the need to capture the logic multi-

plicity in service ecosystems for intermodal mobility, we

draw on traditional institutional literature (e.g., Grinevich
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et al. 2019; Slavova and Karanasios 2018; Watson et al.

2012) to identify institutional logics of actors. Our review

shows that typologies take either a static or a dynamic

perspective. Adopting a static perspective, it is assumed

that an actor follows several institutional logics at a given

point in time, one of which is its dominant institutional

logic. We have adapted the typologies of Grinevich et al.

(2019) and of Vickers et al. (2017), which refer to sharing

platform operators and providers of health and wellbeing

services, respectively. Our interviews underscore the rele-

vance of these institutional logics in the context of inter-

modal mobility. Only the social logic, which is, according

to Grinevich et al. (2019), characterized, amongst others,

by a focus on enabling customers to have new socialising

experiences, did not play a significant role for the inter-

viewees. One reason for this might be that mobility ser-

vices, such as public transport and car-sharing, are usually

provided by companies, and not, as in the case of Airbnb or

Couchsurfing, by private people. In contrast, the dynamic

perspective deals with a shift of the dominant institutional

logic of an actor over time (Slavova and Karanasios 2018;

Joiner and Lusch 2016; Gozman and Currie 2013; etc.). A

different transition speed of the actors would thus con-

tribute to logic multiplicity in service ecosystems, which

supports our theoretical argumentation. Our empirical

results confirm the logic multiplicity among actors of ser-

vice ecosystems for intermodal mobility. Thus, our work

provides a good basis for future research on this topic.

Finally, we contribute to a better understanding of the

link between institutional logics and technology (IT),

which has been largely neglected in IS literature (Busch

2018). In our eyes, AT and its concept of contradictions

(Leont’ev 1978; Vygotsky 1978; Engeström 1987) are a

suitable theoretical foundation for revealing the negative

effects of logic multiplicity on the functional range of

service platforms. Rather than building theory per se, we

gain knowledge about the link by conceptualising inter-

modal mobility as a collective activity of service ecosystem

actors. When examining the activity, the activity system

constitutes the unit of analysis (Engeström 2001). In par-

ticular, its graphic representation illustrates how a logic

multiplicity can induce contradictions into the activity

system that negatively affect the functional range. Our

results show that there are two types of contradictions. The

first is induced by logic multiplicity in one actor, and the

second is caused by logic multiplicity between two actors.

By focusing on the entire activity system, we can also gain

insights into how its object (intermodal mobility), and thus

IT-enabled value co-creation, is negatively influenced by

these contradictions.

5.2 Implications for Practice and Policy

Our study has important implications for practice and

policy. Initially, we have identified the institutional logics

of actors embedded in four German service ecosystems for

intermodal mobility. In the run-up to this study, there were

some indications that changes had taken place in the

institutional logics of the actors. An expectation is that the

green logic is more important now than in the past due to

increased global awareness of the importance of environ-

mental sustainability. One indication are the court rulings

banning diesel cars from some areas of several German

cities in order to reduce air pollution (ADAC 2019).

Knowledge about the institutional logics of actors helps

practitioners to better understand the contradictions leading

to inadequate IT support of intermodal mobility (e.g.,

Albrecht and Ehmke 2016; Schulz et al. 2018; Schulz and

Überle 2018). As a result, the private car accounted for a

high proportion of total mobility, resulting in traffic jams

(INRIX 2019), lack of parking space (Giuffrè et al. 2012),

as well as air and noise pollution (Barth and Boriboon-

somsin 2008; Willing et al. 2017a, b). Our results show that

there is a logic multiplicity among the actors within and

between the service ecosystems. However, green logic is

the dominant institutional logic for only three actors (CA1,

CA4 and SIP). In the other cases, green logic is not dom-

inant (e.g., CA2, PTC3, and RA1), or it could not be

observed. Given the urgency of addressing the challenges

of environmental sustainability, this can be understood as

call to actors to adapt their institutional logics. In contrast,

almost all actors have adopted the service logic by con-

firming the necessity to participate in service ecosystems to

better meet the actual needs of citizens through intermodal

mobility.

Second, we have identified a logic multiplicity, which

induces contradictions into the activity system (Kuutti

1996; Allen et al. 2013) that negatively affect the func-

tional range of service platforms. We find, for example,

that the state logic contradicts the service logic of the

representative of TTA4. According to the former, there is

an obligation to provide public transport in non-prof-

itable areas as well. As a result, the actor attaches great

importance to direct customer contact and data sovereignty

in order to implement its own service platform. In turn, a

private smart integrator (SIP) cannot offer convenient

intermodal mobility through one-click booking and pay-

ment if several customer accounts are required to ensure

data sovereignty. A further limitation associated with dis-

tribution of customer mobility data among actors is limited

big data analytics, which leads to lower quality intermodal

mobility recommendations to customers and weaker

insights into the future design of mobility services. Against

this background, the question arises whether it is still

123

: T. Schulz et al.: The Negative Effects of Institutional Logic Multiplicity on Service Platforms, Bus Inf Syst Eng



necessary to impose on actors the obligation to provide

mobility. Technological progress enables actors to offer

new mobility services, such as on-demand services, for

which previously unprofitable areas are attractive. Our

results also illustrate that the civil society logic of actors

(e.g., PTC3) contradicts the service logic of smart inte-

grators. For instance, the desire to offer all citizens

affordable mobility through specific tickets, as well as an

array of distribution channels to enable, for instance,

elderly people to buy tickets without smartphones,

increases the level of technical complexity. One conse-

quence is the spatially limited focus of service platforms.

In order to support citizens through IT, this broad range of

service should be reduced. In summary, we contribute to

the understanding of practitioners with regard to logic

multiplicity that negatively affect the functional range of

service platforms, which helps them in adopting awareness

for their actions.

5.3 Limitations and Future Research

Our study has some limitations which should be addressed

by future research. First, it focuses on service ecosystems

for intermodal mobility in a single German federal state.

Future research should focus on additional German federal

states and on countries with different legal frameworks to

confirm the transferability of the results. In addition, this

study only indirectly takes into account sharing companies,

such as bike-sharing and car-sharing, which offer their

mobility services in cooperation with transport and tariff

associations. Future research should also consider mobility

services provided independently of transport and tariff

associations.

Given the sparse knowledge about the institutional

logics of actors in service ecosystems for intermodal

mobility, we adapted existing typologies (Grinevich et al.

2019; Vickers et al. 2017). Following Grinevich et al.’s

(2019) approach, we conducted semi-structured interviews

to identify actors’ institutional logics and determine whe-

ther an institutional logic is dominant or complementary.

This approach has two limitations. First, we only inter-

viewed single representatives of each organization, which

has a risk of bias. In order to mitigate potential bias, we

selected experts as informants (Eisenhardt and Graebner

2007). Second, our interview data did not always reveal the

dominant institutional logic of actors. Hence, in order to

determine the importance of the contradictions induced by

logic multiplicity, quantitative analysis of logic multiplic-

ity in the service ecosystems for intermodal mobility is

needed. Interesting insights into the effect of institutional

logics patterns on IT implementation might be provided by

qualitative comparative analysis (Rihoux and Ragin 2009).

In addition, long-term studies could reveal the factors

triggering shifts in institutional logics and how IT is

affected by such shifts.

6 Conclusion

In this study, we analyze logic multiplicity among actors in

service ecosystems for intermodal mobility and its influ-

ence on the functional range of service platforms. Our work

is novel in that it questions the assumption of S-D logic

literature that the service logic is the dominant institutional

logic of all actors, as well as challenges the common

practice of not taking complementary institutional logics

into account. In addition, we contribute to the under-

standing of the link between institutional logics and IT,

which has been neglected so far. The results of a German

qualitative study show that, in particular, the state logic of

some actors, which is characterized by the obligation to

provide mobility, impairs the quality of service platforms

in supporting citizens in intermodal mobility.
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A B S T R A C T   

In recent years, a change in business logic from goods-dominant (G-D) to service-dominant (S-D) logic can be 
observed widely. For instance, in the case of the mobility sector, companies such as Daimler AG and the BMW 
Group are shifting from solely producing cars to also providing mobility services. One fruit of their efforts is the 
Reach Now app, which supports users by combining multiple mobility services. Although such an app can 
contribute significantly to achieving smart mobility and thereby making the use of the private car less pre-
dominant, only a relatively small number of people use it. In this article, we adopt the S-D logic perspective to 
analyze the link between value formation (i.e., value co-creation and co-destruction) in customer-to-business 
relationships and business-to-business relationships in the service ecosystem of the Reach Now app based on 
an analysis of customer reviews of the Reach Now app in the Android Google Play Store between 2016 and 2019. 
We complement this analysis with interviews with representatives from six German public transport organiza-
tions and the Moovel Group GmbH, the app provider. Based on our analysis, we develop an interactional phase- 
based perspective on value formations in the tripartite relationship between app users, the Moovel Group GmbH, 
and public transport organizations. Our work complements previous S-D logic studies that (1) do not focus on 
information technology-enabled value formation, (2) neglect the concept of value co-destruction, (3) analyze 
only single dyadic actor-to-actor relationships, and/or (4) examine an established service ecosystem.   

1. Introduction 

Technological progress such as big data collection and analysis and 
the rise of the platform economy have affected almost all industries, 
changed production and service processes, and disrupted successful 
business models (Malthouse et al., 2019; van Riel et al., 2019). The 
automotive industry is particularly affected by these developments 
(Wells et al., 2020). Ever since Carl Benz patented the vehicle in 1886 
(Stiller et al., 2011), the business model of automotive companies has, 
until recently, entailed selling vehicles to private and business cus-
tomers. As the sharing economy driven by platforms emerged (Nadeem 
et al., 2020), automotive companies started adapting their business 

model by rolling out car-sharing services, primarily in large cities. For 
example, car2go, a subsidiary of Daimler AG, launched the world’s first 
free-floating car-sharing system in Ulm, Germany, in 2009 (Firnkorn and 
Müller, 2011). Nevertheless, the main business of automotive companies 
worldwide remains vehicle sales – a business model which is increas-
ingly outdated and obsolete. 

Cities around the world face many problems associated with the use 
of private cars, including traffic jams, a lack of parking spaces, as well as 
noise and air pollution caused by combustion engines, which threatens 
the health and wellbeing of their citizens (Schreieck et al., 2018; Willing 
et al., 2017a; 2017b). Simultaneously, studies indicate that use of 
mobility services such as car-sharing (Firnkorn and Müller, 2011; 
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Hildebrandt et al., 2015), bike-sharing (Yin et al., 2019), and 
ride-sharing (Rayle et al., 2014; Teubner and Flath, 2015), has increased 
in many urban areas. The spread of information technology (IT), in 
particular of the smartphone, has contributed to this development by 
making it easier and more convenient to use mobility services. 

In the future, smartphone apps (i.e., platforms) bundling access to 
mobility services from a number of providers, can further drive this 
development. Scientific literature (e.g., Hein et al., 2018; Ye et al., 2020) 
refers to this concept also as ‘mobility as a service’ (MaaS). Some such 
apps not only enable users to compare and purchase different mobility 
services, but also provide them with individualized, context-aware, and 
dynamic recommendations of mobility service bundles to facilitate 
comfortable mobility from an origin to a destination (Schulz et al., 
2018). According to Gretzel et al. (2015, p. 179) such a service that 
reflects “technological, economic, and social developments Direct quote 
fuelled by technologies that rely on sensors, big data, open data, new 
ways of connectivity and exchange of information (e.g., Internet of 
Things, RFID, and NFC) as well as abilities to infer and reason” can be 
considered ‘smart’. 

To date, these apps and scientific research into them are still in their 
infancy. In the recent past, several smart mobility app providers, 
including the Moovel Group GmbH (Daimler AG), have entered the 
German-speaking mobility market and are competing for customers and 
mobility providers. Comparisons of the apps conducted by Albrecht and 
Ehmke (2016) and Willing et al. (2017a; 2017b) show that most apps 
only include a rather low number of mobility services offered by few 
mobility providers. For example, only 44% of the analyzed apps provide 
information about the public transport service of at least one company 
(Albrecht and Ehmke, 2016). This is one reason why (potential) users 
currently tend to find these apps rather unattractive and an inadequate 
substitute for private car-based mobility. In order to make the Moovel 
(later renamed Reach Now) app more attractive and thus become more 
successful mobility service providers, Daimler AG and the BMW Group 
entered into a joint venture in 2019 (Moovel, 2019). 

A large number of scientific studies (for an overview see Brust et al., 
2017) have taken the service-dominant (S-D) logic perspective to 
analyze resource integration and service exchange (i.e., value 
co-creation) among the actors of a service ecosystem. This S-D logic 
perspective, originally introduced into marketing by Vargo and Lusch 
(2004), contrasts with the goods-dominant (G-D) logic perspective, 
which focuses on value creation in the case of a company that manu-
factures things like cars. As with the current study, some previous 
studies focus on value co-creation among different actors located in a 
mobility context (e.g., Alexander and Jaakkola, 2011; Gebauer et al., 
2010) and in some cases the value co-creation is IT-enabled (e.g., Gils-
ing et al., 2018; Hein et al., 2018; Turetken et al., 2019). 

Of particular relevance to our research are studies investigating 
value co-creation in single dyadic actor-to-actor relationships embedded 
in service ecosystems comparable to that surrounding the Moovel Group 
GmbH (hereafter referred to as the Moovel Group). Several studies have 
examined why German mobility providers, especially public transport 
organizations, have not established business-to-business relationships 
with smart mobility app providers (e.g., Schulz and Ikonomou, 2020; 
Schulz and Überle, 2018), and how such a relationship can be initiated 
(Schulz et al., 2020c). Schulz et al. (2020a) examine value co-creation 
among different public transport organizations and two smart mobility 
app providers (private and public) and Schulz et al. (2020b) focus on 
customer-to-business relationships and determined the preference 
structures of potential users to predict their choice decision in the case of 
competing smart mobility app providers. 

Currently, however, it is unclear why so few people use apps like the 
Reach Now app or stop using it. In order to understand the factors 
driving smart mobility app use and discontinuation, it is necessary to 
analyze the value formation in the customer-to-business relationships 
that takes into account both value co-creation and co-destruction 
(Echeverri and Skålén, 2011) reflected by a loss of resources 

(financial, physical, etc.) and negative feelings (e.g., anger, dissatisfac-
tion, and frustration) (Sthapit and Björk, 2019). However, since such 
value formation takes place in a service ecosystem, value co-creation 
and co-destruction between the smart mobility app provider and 
mobility providers (i.e., in business-to-business relationships) must also 
be considered. This article addresses these gaps, asking the following 
research question: 

RQ: How are value co-creation and co-destruction, the components of 
value formation, linked across dyadic actor-to-actor relationships in the 
service ecosystem of the Moovel Group? 

Taking a case study approach (Benbasat et al., 1987; Yin, 2018), we 
analyze customer reviews of the Reach Now app and interviews with 
experts from the Moovel Group and German public transport organiza-
tions. Based on our analysis, we provide an interactional phase-based 
understanding of value formation in the tripartite relationship be-
tween customers, the Moovel Group, and the public transport 
organizations. 

This study has practical implications for the service ecosystem of the 
Moovel Group and for comparable service ecosystems and can thus 
support non-private car-based mobility. In terms of theory, we com-
plement the general S-D logic perspective research by (1) focusing on IT- 
enabled value formation (e.g., Breidbach and Ranjan, 2017; Haki et al., 
2019; Kim et al., 2018), (2) considering the concept of value 
co-destruction (e.g., Laud et al., 2019; Plé and Cáceres, 2010; Prior and 
Marcos-Cuevas, 2016), (3) analyzing the interplay among multiple 
dyadic actor-to-actor relationships (e.g., Blaschke et al., 2019; Breid-
bach and Maglio, 2016; Sigala, 2018), and (4) examining a nascent 
service ecosystem (Hodapp et al., 2019). 

The remainder of the article is structured as follows: In the theoret-
ical background section the foundations of the S-D logic perspective are 
explained. Next, the case study methodology and the analysis of 
customer reviews and expert interviews are described. We then present 
and discuss our results and their implications and identify the limita-
tions of our work and avenues for future research. 

2. Service-dominant logic perspective 

2.1. Service ecosystem and service platform 

The service-dominant (S-D) logic perspective is well established in 
many research fields, including service science (e.g., Čaić et al., 2018; 
Maglio et al., 2009; Spohrer and Maglio, 2010; van Riel et al., 2019). An 
overview of information systems (IS) studies applying the S-D logic 
perspective is provided by the literature review by Brust et al. (2017). 
Several recent (IS) studies apply the S-D logic perspective in a mobility 
context (e.g., Schulz et al., 2020a; 2020b; 2020c; Yin et al., 2019), and 
some simultaneously take a business model perspective (Gilsing et al., 
2018; Hein et al., 2018; Turetken et al., 2019). 

The emergence and widespread dissemination of the S-D logic 
perspective is based on a fundamental shift in business logic “in which 
service provision rather than goods is fundamental to economic ex-
change” (Vargo and Lusch, 2004, p. 1). S-D logic has taken hold in many 
industries, including the mobility industry. For example, automotive 
companies, such as Daimler AG, are moving beyond the traditional 
model of car manufacturing by also providing services such as apps like 
Reach Now (Moovel, 2019), which provides access to multiple mobility 
services such as public transport, car-sharing and bike-sharing, or by 
operating a car-sharing service such as car2go (Firnkorn and Müller, 
2011). The change from goods-dominant (G-D) logic to S-D logic also 
takes place on the demand side. The young adult generation is less in-
clined to buy a car than older generations (Circella et al., 2017; 
Umweltbundesamt, 2019) and more inclined to use app-based mobility 
services such as ride-sharing (Rayle et al., 2014). 

Research considering the S-D logic perspective is traditionally 
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centered on three concepts: (1) the service ecosystem, (2) the service 
platform, and (3) value co-creation (Hein et al., 2018; Lusch and Nam-
bisan, 2015). A service ecosystem represents an actor-to-actor network 
and can be defined as “a relatively self-contained, self-adjusting system 
of mostly loosely coupled social and economic (resource-integrating) 
actors connected by shared institutional logics and mutual value crea-
tion through service exchange” (Lusch and Nambisan, 2015, p. 161). 
Service ecosystems vary in size, ranging from small (e.g., a household, a 
company) to large (e.g., a nation, the global market) (Koskela-Huotari 
et al., 2016). The service ecosystem concept has strong parallels with 
network and cluster theory (e.g., Sedoglavich and Dabić, 2017), which 
highlights the need for collaboration among actors to ensure mutual 
benefit and even survival. 

An exemplary service ecosystem of a smart mobility app provider 
that can be adapted for the case of the Reach Now app is described by 
Schulz and Überle (2018). The key actors are the Moovel Group, with 
Daimler AG and the BMW Group as its parent companies, which pro-
vides the Reach Now app, various mobility providers, including public 
transport, car-sharing companies such as car2go and DriveNow, 
bike-sharing companies, and customers. Other actors indirectly 
embedded in the service ecosystem include the federal government of 
Germany, which promotes the provision of car-sharing parking spaces 
near public transport stations to support and facilitate the use of these 
mobility services (Bundesministerium für Verkehr und digitale Infra-
struktur, 2017). Each actor can be embedded in multiple service eco-
systems simultaneously. For example, Daimler AG is embedded in the 
service ecosystem of the Moovel Group and of car2go because it is a 
parent company of both. 

As can be seen from these two examples, digitalization contributes to 
the emergence and spread of service ecosystems. In the non S-D logic 
literature, several authors (e.g., Brendel et al., 2020; Hildebrandt et al., 
2018; 2015; Meng et al., 2020) describe how IT, such as technologies for 
instant access and vehicle monitoring, but in particular the use of 
smartphones, supports and influences resource integration and service 
exchange among actors in the case of car-sharing. 

Whereas in the past employees were responsible for tasks such as 
refueling and relocation of vehicles, these are now often performed by 
customers (Brendel et al., 2020; Meng et al., 2020). In the case of 
peer-to-peer car-sharing, members even make their private car available 
to other members via the Internet (Ballús-Armet et al., 2014). By using 
IT, car-sharing companies can thus save costs (Brendel et al., 2020), 
make their service attractive to potential customers (Hildebrandt et al., 
2015; Meng et al., 2020) and contribute to the long-term viability of 
their service ecosystem by mitigating careless and wasteful use of re-
sources through customers (e.g., reckless and wasteful driving) (Hilde-
brandt et al., 2018). 

The coordination mechanisms for actors and their service-for-service 
exchange within and between service ecosystems are institutions and 
institutional arrangements (a synonym for institutional logics) (Lusch 
and Nambisan, 2015; Vargo and Lusch, 2017). Institutions reflect rules, 
norms, practices, and beliefs that enable or constrain action, while 
institutional arrangements reflect assemblages of institutions (Vargo 
and Lusch, 2016; 2017). For example, a single, specific, isolated indus-
trial norm represents an institution, while various industrial norms and 
company and national cultures reflect institutional arrangements (Kos-
kela-Huotari et al., 2016). 

When the actors of a service ecosystem share an institution and 
institutional arrangements, their resource integration and their service 
exchange is often facilitated. However, shared institutional arrange-
ments can also constrain the resource integration and service exchange 
among actors by leading to ineffective dogmas, ideologies, and domi-
nant institutional logics (e.g., when actors follow the G-D logic) (Kos-
kela-Huotari et al., 2016; Schulz et al., 2020a; Vargo and Lusch, 2016). 

A service platform can be defined as “a modular structure that con-
sists of tangible [e.g., metal, IT hardware] and intangible components 
[e.g., digital artifacts] (resources) and facilitates the interaction of 

[service ecosystem] actors and resources (or resource bundles)” (Lusch 
and Nambisan, 2015, p. 162). In other words, “service platforms are any 
kind of artifacts that act as the mediator, enabler, facilitator, or distri-
bution mechanism for service provisioning. For instance, jet turbines are 
service platforms facilitating the service of airtime” (Haki et al., 2019, p. 
495). In this study, we focus on the Reach Now app that represents a 
service platform for its surrounding actor-to-actor network. 

Schulz et al. (2019) identify operand (e.g., interfaces and informa-
tion system architecture) and operant (e.g., security and privacy capa-
bility) resources that a smart mobility app provider integrates. Without 
explicitly adopting the S-D logic perspective, Albrecht and Ehmke 
(2016) as well as Willing et al. (2017a; 2017b) show that currently 
available smart mobility apps have several shortcomings (e.g., no mo-
bile tickets are offered) that indicate a lack of resource integration and 
service exchange between app providers, mobility providers, and cus-
tomers (Schulz et al., 2020c). Based on these results, Schulz et al. 
(2020b) perform a conjoint analysis, finding, for example, that car 
drivers are the only potential user group for whom the app price is not 
particularly important in the choice decision. 

2.2. Value co-creation 

Value co-creation involves the resource integration and the service 
exchange among actors of a service ecosystem, including customers 
(Vargo and Lusch, 2017). Whereas G-D logic postulates that customers 
are buyers of products (e.g., cars) manufactured by companies, S-D logic 
assumes an interaction process between companies and their customers 
(Vargo and Lusch, 2004). Based on this understanding, Payne et al. 
(2008) identify three types of processes that underlie value co-creation 
among these two actors: customer value-creating processes, supplier 
value-creating processes, and encounter processes. Such processes 
encompass, among others, the procedures, tasks and activities per-
formed by the actors. 

However, value co-creation is not the result of the resource inte-
gration and service exchange in a single dyadic actor-to-actor relation-
ship between a customer and supplier, but rather multiple actors 
embedded in a service ecosystem are involved in value co-creation 
(Lusch and Nambisan, 2015; Rahman et al., 2019). For instance, Dey 
et al. (2019) illustrate how value co-creation among multiple actors, 
such as multinational companies, not-for-profit organizations, and the 
government, leads to technology upgrades (diffusion of smartphones 
and apps) in the case of mobile telephone industry in Bangladesh. 

By focusing on the outcome of value co-creation for an individual 
customer, Nambisan and Nambisan (2008) argue that the customer can 
experience different types of value, namely pragmatic, hedonic, us-
ability, and sociability experience. As applied to the case of the Reach 
Now app, users may experience sociability, for example, by perceiving 
themselves as members of the group of environmentally conscious 
people. This illustrates how actors beyond the dyadic 
customer-to-business relationship, such as other users or members of a 
perceived group (e.g., Mikalef et al., 2017; Rahman et al., 2019), are 
engaged in value co-creation. 

In S-D logic, “value is fundamentally derived and determined in use – 
the integration and application of resources in a specific context – rather 
than in exchange – embedded in firm output and captured by price [G-D 
logic]” (Vargo et al., 2008, p. 145). In this vein, Gilsing et al. (2018) 
observe that people increasingly look at the value, such as flexibility and 
ease-of-use, which is offered by car-sharing apps, in contrast to appre-
ciating the intrinsic value of a car they might buy. In line with this 
example, Payne et al. (2008) note that technical breakthroughs, such as 
the development and diffusion of the smartphone, and changes in in-
dustrial logic, such as Daimler AG’s and BMW Group’s provision of the 
Reach Now app, often offer opportunities for value co-creation. 

IT can serve both as an operand and as an operant resource in value 
co-creation among actors embedded in a service ecosystem (Lusch and 
Nambisan, 2015). As an operand resource, IT represents an enabler or 
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facilitator of value co-creation, providing actors the means to carry out 
resource integration and service exchange effectively and efficiently 
(Haki et al., 2019; Hein et al., 2018; Lusch and Nambisan, 2015). For 
example, users of the Reach Now app (which represents a service plat-
form) can use smartphone technology to passively or actively provide 
information about how crowded their bus or train is (Nunes et al., 2014). 
An increasing number of German public transport companies also now 
use sensors in vehicles to track and monitor their position and predict 
delays (Schulz et al., 2020c). 

In its role as operant resource, IT acts as an initiator or trigger for 
value co-creation among the actors. For instance, the “digital compo-
nents of a service platform may seek out and pursue unique resource 
integration opportunities on their own, and in the process, engage with 
(or act upon) other actors” (Lusch and Nambisan, 2015, p. 167). In the 
present context, among others, the algorithm for calculating an app 
user’s optimal route (the choice of mobility services, respectively) could 
dynamically adjust the recommendation based on information about 
changes in contextual factors (e.g., weather conditions, delays of vehi-
cles, and capacity utilizations), user preferences, and current user 
behavior. 

Despite the dual roles of IT as operand and operant resource and its 
great importance for value co-creation among service ecosystem actors, 
scientific research on these roles remains limited. In line with other 
scholars (Blaschke et al., 2019; Breidbach and Ranjan, 2017; Haki et al., 
2019; Mikalef et al., 2017; Schüritz et al., 2019, etc.), Breidbach and 
Maglio (2016, p. 73 and p. 83) conclude that “we know very little about 
how economic actors engage in the process of value co-creation in 
traditional, co-located contexts […], let alone in technology-enabled 
ones” and that “future work may consider how individuals in complex 
multi-actor value networks perceive value through use or experience 
after exchanging and integrating resources by means of ICT”. 

Much of the scientific literature has focused on value co-creation (1) 
in established service ecosystems (Hodapp et al., 2019), (2) in dyadic 
actor-to-actor relationships (e.g., Blaschke et al., 2019; Breidbach and 
Maglio, 2016), and/or (3) in a non-IT-enabled environment (e.g., 
Blaschke et al., 2019; Breidbach and Maglio, 2016; Breidbach and 
Ranjan, 2017; Haki et al., 2019; Kim et al., 2018). Overall, there is a lack 
of studies that examine IT-enabled value co-creation in a nascent service 
ecosystem at the network analysis level, which thus move beyond dyadic 
analysis of value co-creation such as Alexander and Jaakkola’s (2011) 
examination in the context of railway stations in Scotland and Gebauer 
et al.’s (2010) examination of public transport service provision in 
Switzerland. With regard to IT, Haki et al. (2019) highlighted that the IS 
community can contribute to the shift from the G-D logic to the S-D logic 
through the analysis and design of digital service platforms following a 
value co-creation perspective. 

The scientific literature provides valuable insights into value co- 
creation among actors using a service platform. Pappas et al. (2017) 
and Mikalef et al. (2017) take a customer perspective in examining the 
value co-creation in social commerce. Social commerce is a subset of 
electronic commerce, in which (potential) customers use social media to 
participate in the design, marketing, and/or sale of a product/service. 
Both studies find a strong correlation between the degree of value 
co-creation among potential customers and their purchase intention. As 
applied to the Reach Now app, customers may submit an online review 
to inform other (potential) customers about their user experience or 
provide information about a specific mobility provider and its service, 
such as delays or capacity utilization. 

Other studies focus on how IT, especially a service platform, enables 
value co-creation among actors. Breidbach and Ranjan (2017) analyze 
how peer-to-peer lending platforms facilitate value co-creation among 
borrowers and lenders by adopting one or more of four practices. For 
instance, the interaction practice assists and guides borrowers and 
lenders. Kim et al. (2018) identify value co-creation in the case of a 
digital content platform through convergence, re-purposing, and 
co-production among actors such as broadcasting companies, 

entertainment agencies, and fans. 
Schüritz et al. (2019) illustrate that value co-creation between a 

data-driven service provider and a customer depends on the size of their 
so-called ‘joint sphere’. The joint sphere can be enlarged through 
increased interaction (e.g., data exchange, automated actions), 
improved access to the processes and/or behaviors of the customer, and 
greater decision-making power, which is defined as the degree to which 
one actor can decide things for another actor. Hodapp et al. (2019) 
identify the challenges for value co-creation among actors enabled by 
nascent ‘Internet of Things’ platforms, including defining the roles and 
responsibilities of each actor, establishing data protection requirements 
and data ownership regulations, and acquiring and protecting crucial 
information property. 

2.3. Value co-destruction 

Resource integration and service exchange among actors in a service 
ecosystem is not necessarily accompanied by value co-creation. Plé and 
Cáceres (2010, p. 431) define value co-destruction as “an interactional 
process between service systems that results in a decline in at least one of 
the systems’ well-being (which, given the nature of a service system, can 
be individual or organizational)”. The term ‘service system’ is synony-
mous with ‘service ecosystem’ (see Nischak et al. (2017) and Spohrer 
et al. (2008) for a more detailed discussion of these terms) and ‘inter-
actional process’ highlights the assumption of the S-D logic perspective 
that value is created (and thus also destroyed) through resource inte-
gration and service exchange by multiple actors, including customers, 
and is not embedded in firm output (G-D logic). 

While the concept of value co-destruction is not part of the original S- 
D logic perspective (Lusch and Nambisan, 2015; van Riel et al., 2019; 
Vargo and Lusch, 2004), we propose that it is a valuable complement to 
its three main concepts: service ecosystem, service platform, and value 
co-creation. While some research (e.g., Rahman et al., 2019; Sigala, 
2018; van Riel et al., 2019; Yin et al., 2019) considers value 
co-destruction, most studies adopting the S-D logic perspective focus 
solely on the concept of value co-creation. To illustrate this bias, a search 
in the electronic library of the Association for Information Systems 
(AISeL) on 10 January 2020 yielded 629 hits for ‘value co-creation’, but 
only 15 hits for ‘value co-destruction’, a number of which (e.g., Kokko 
et al., 2018; Lintula et al., 2018) focus on value co-destruction in online 
and mobile games. Plé (2016, p. 154) calls this positive bias in the S-D 
logic literature value “co-creation myopia” and there are several calls for 
further research on value co-destruction (e.g., Laud et al., 2019; Plé, 
2017; Plé and Cáceres, 2010; Prior and Marcos-Cuevas, 2016). 

Leroi-Werelds (2019, p. 667) identifies the importance of this 
concept, asking “When and how can value be destroyed instead of 
created in a service ecosystem?” and “When and how can technologies 
destroy instead of create customer value?”. The Uber app illustrates 
IT-enabled value co-destruction, in that while service ecosystems may 
create value for certain actors, such as app users, they often destroy 
value for other actors, such as cab drivers. This leads to unsustainable 
service ecosystems (Sthapit and Björk, 2019; van Riel et al., 2019). 

There have been various attempts to conceptualize the relationship 
between the concepts of value co-destruction and value co-creation. 
Rahman et al. (2019, p. 538) view value co-creation as “the outcome 
of a dialectical process that involves [value] co-destruction. Further-
more, the process is not just based on dyadic interrelationship between 
buyers and sellers, as often suggested in academic literature. Multiple 
stakeholders engage and interact at multiple levels that constitute 
co-innovation and co-production of ideas, processes and outcomes”. In 
other words, value co-destruction and co-innovation/co-production 
constitute the two integral parts of value co-creation. 

This conceptualization is problematic because depicting value co- 
creation as the “net outcome” (Rahman et al., 2019, p. 540) of the 
dialectical process implicitly assumes that co-innovation and 
co-production exceed value co-destruction. The authors’ argument, 
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which is based in part on Schumpeter (2012), may be justified for a 
study focused on value co-creation and co-destruction among actors in 
the smartphone industry in Bangladesh and the Indian province of West 
Bengal. However, in a single dyadic actor-to-actor relationship or among 
actors of a specific service ecosystem, the ‘net outcome’ of the dialectical 
process need not be positive, in other words, the co-innovation and 
co-production need not exceed value co-destruction. In the research at 
hand, for example, this conceptualization, assuming that value 
co-creation takes place at the higher level, does not sufficiently explain 
why users stop using the Reach Now app. 

For this reason, we adopt an alternative conceptualization and 
consider value co-creation and co-destruction as two sides of the same 
coin, positing value co-destruction as an antonym of value co-creation 
(Laud et al., 2019; Plé and Cáceres, 2010). In this context, the ‘same 
coin’ represents the resource integration and service exchange of actors, 
which, according to the traditional S-D logic literature (Vargo and 
Lusch, 2004; 2017), underlie value co-creation. In line with Echeverri 
and Skålén (2011), we use the term ‘value formation’ as an umbrella 
term for value co-creation and co-destruction. This conceptualization 
takes into account that the ‘net outcome’, which results from the 
resource integration and service exchange of an actor, can be positive or 
negative. 

Value formation is difficult to observe empirically, which may 
explain the conceptual nature of many studies drawing on the S-D logic 
perspective (Vargo and Lusch, 2017). In conceptualizing value 
co-creation, Storbacka et al. (2016) recommend using ‘actor engage-
ment’ as the microfoundation, which focuses on both the disposition of 
an actor to engage in resource integration, and its performed resource 
integration in a service ecosystem. Other scholars (e.g., Laud et al., 
2019; Smith, 2013) assume that value co-destruction causes a negative 
shift in ‘well-being’ among actors in a service ecosystem and can thus 
point to value co-destruction. Similarly, Chen et al. (2020) argued that 
value co-creation leads to a positive change in well-being. 

Manifestations of negative well-being include negative feelings (e.g., 
anger, dissatisfaction, and frustration) and loss of resources (financial, 
physical, etc.) for an actor (Sthapit and Björk, 2019). Value 
co-destruction already exists if there is a “lack of resources to integrate[, 
i.e.] the unavailability of resources or the belief of such by at least one 
interacting actor” or an “unwillingness to integrate resources[, i.e.] the 
deliberate withholding or withdrawing of resources by at least one 
interacting actor” (Laud et al., 2019, p. 869). In the study at hand, for 
example, Moovel Group not enabling users to purchase mobile tickets 
for the public transport services recommended by the Reach Now app 
within the app constitutes value co-destruction for users, manifested in 
perceived negative well-being (e.g., inconvenience, frustration, wasted 
time). 

In the following, we review studies focusing on value co-destruction 
in actor-to-actor relationships in a mobility context. An overview is 
provided in Table I. We distinguish whether the studies analyze value 
co-destruction in customer-to-business relationships (dyad 1) or in 

business-to-business relationships (dyad 2). In addition, we differentiate 
whether the studies investigate value co-destruction in a face-to-face or 
digital environment. Echeverri and Skålén (2011) and Gohary et al. 
(2016) examine value co-destruction between customers and a public 
transport company in a face-to-face environment. Among other results, 
they show that the discontinuation of tickets sales by the tram driver 
leads to value co-destruction if customers are not familiar with or do not 
understand the new ticketing practices (Echeverri and Skålén, 2011). 

Other authors analyze value co-destruction in digital customer-to- 
business relationships, primarily relying on negative reviews and com-
plaints posted online and available to potential customers and the 
companies being reviewed. The studies focused on two airlines – Qantas 
Airways Limited and its subsidiary Jetstar Airways Pty Limited (Dolan 
et al., 2019; Frau et al., 2018) – a bike-sharing company (Yin et al., 
2019), and Uber Technologies Inc. (Sthapit and Björk, 2019). 

Negative customer reviews are evidence of customer dissatisfaction 
with the mobility and related services (e.g., app installation, registra-
tion, crashes, inaccuracy), as well as negative feelings, such as anger and 
frustration (Yin et al., 2019). By dissuading potential customers from 
initiating a customer-to-business relationship (i.e., joining the service 
ecosystem), negative customer reviews can lead to value co-destruction 
for the Moovel Group in the form of lost revenue, but negative customer 
reviews can also inspire it to improve the Reach Now app, which can in 
turn lead to value co-creation. Finally, Frau et al. (2018) investigate 
additional actor-to-actor relationships, such as between the airline and 
an anti-brand organization or a hacker. 

Four studies (Schulz et al., 2020c; Schulz and Ikonomou, 2020; 
Schulz and Überle, 2018; Zimmermann et al., 2020) examine the lack of 
actor-to-actor relationships between a company offering a smart 
mobility app and mobility providers such as public transport and 
car-sharing companies. These studies complement the S-D logic 
perspective with additional theories, such as activity theory (Schulz 
et al., 2020c) and power theory (Schulz and Ikonomou, 2020). Their 
results revealed that the mobility providers often do not possess the 
necessary resources, such as real-time timetable information and mobile 
tickets, or are not willing to provide the resources for strategic reasons. 

In addition, the studies focusing on value co-creation between 
mobility service ecosystem actors (see the explanations in the previous 
section) are classified in Table I. In summary, to date, almost only single 
dyadic actor-to-actor relationships have been investigated with regard 
to value co-creation or value co-destruction. This finding is consistent 
with the research gap that we previously described for the S-D logic 
literature in general with respect to IT-enabled value formation in ser-
vice ecosystems (e.g., Blaschke et al., 2019; Breidbach and Maglio, 2016; 
Laud et al., 2019; Rahman et al., 2019; Sigala, 2018). 

In other words, currently there is a lack of understanding of the link 
between value formations in dyadic actor-to-actor relationships in a 
service ecosystem, especially in the case of a nascent service ecosystem 
(Hodapp et al., 2019). As a step toward filling this research gap, the 
present study analyzes the dyadic relationships between the Moovel 

Table I 
Overview of the literature on value formation in dyadic actor-to-actor relationships located in a mobility context.  

Focus Environment Customer-to-business relationships Business-to-business relationships 

Value co- 
destruction 

Face-to-face Echeverri and Skålén (2011); Gohary et al. (2016) – 
Digital Dolan et al. (2019); Frau et al. (2018); Sthapit and Björk (2019); Yin et al. 

(2019) 
Schulz and Überle (2018)1; Schulz et al. (2020c)1; Schulz and 
Ikonomou (2020)1; Zimmermann et al. (2020) 

Value co- 
creation 

Face-to-face Alexander and Jaakkola (2011); Echeverri and Skålén (2011); Gebauer et al. 
(2010); Gohary et al. (2016) 

Alexander and Jaakkola (2011) 

Digital Dolan et al. (2019); Gilsing et al. (2018)2; Hein et al. (2018)2; Nunes et al. 
(2014); Schulz et al. (2020b); Turetken et al. (2019)2; Yin et al. (2019) 

Gilsing et al. (2018)2; Hein et al. (2018)2; Schulz et al. (2019);  
Schulz et al. (2020a; 2020c); Turetken et al. (2019)2  

1 The authors used the term value co-creation. However, they investigate an entire lack of resource integration and service exchange by mobility providers, and thus, 
according to the conceptualization used in this study, value co-destruction (antonym of value co-creation).  

2 The authors adopt a business model perspective.  
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Group and the users of its Reach Now app, as well as the dyadic re-
lationships between the Moovel Group and the public transport 
organizations. 

3. Methodology, data collection, and analysis 

3.1. Case study research 

According to the definition of Benbasat et al. (1987, p. 370) “a case 
study examines a phenomenon in its natural setting, employing multiple 
methods of data collection to gather information from one or a few 
entities (people, groups, or organizations). The boundaries of the phe-
nomenon are not clearly evident at the outset of the research and no 
experimental control or manipulation is used”. Data can be collected by 
conducting interviews, in quantitative surveys, through observation, 
and from archives (Eisenhardt, 1989). 

The use of a case study research design is appropriate when the 
research question is a ‘how’ or ‘why’ question, as in our case (Benbasat 
et al., 1987; Yin, 2018). Benbasat et al. (1987) posit four criteria in 
determining whether a case study research design is appropriate, 
including when the analysis focuses on a contemporary event (here: the 
emergence of app-based service ecosystems for smart mobility) and 
when there is no strong theoretical basis in terms of the phenomenon of 
interest (here: the link between value formations in different dyadic 
actor-to-actor relationships of a service ecosystem). In conducting our 
case study, we followed the six phases suggested and described by Yin 
(2018). 

We adhered to Stake (1994) criteria for selecting a case, including 
considering previous cases that may contribute to understanding its 
singularity, as well as evaluating its nature, its historical background, its 
physical setting and its context (e.g., economic, political, legal), and 
access to informants. Based on these criteria, we chose the Moovel 
Group’s Reach Now app due to several unique characteristics (an 
overview of competitor apps available in German-speaking Europe is 
provided by Albrecht and Ehmke (2016) and Willing et al. (2017a; 
2017b)):  

(1) The Reach Now app has a higher number of downloads in the 
Android Google Play Store (Android Google Play Store, 2020) 
than competitor apps (e.g., fromAtoB, Qixxit, and RouteRANK);  

(2) The Reach Now app is operated as a joint venture by Daimler AG 
and the BMW Group (Moovel, 2019) and thus represents the ef-
forts of two of the world’s largest automotive companies to make 
the step from solely manufacturing cars to also providing 
mobility services;  

(3) Many of the available smart mobility apps, including the Reach 
Now app, focus on the European market, and in particular on 
Germany (Albrecht and Ehmke, 2016; Willing et al., 2017a; 
2017b). The reasons for this include the legal conditions, high 
public pressure, and pre-existing infrastructure in Germany, 
which support the shift from private car use towards more sus-
tainable mobility (Marx et al., 2015; Willing et al., 2017b). Shifts 
in mobility behavior can be observed in particular in the young 
adult generation, which may contribute to the demand for these 
apps. The recent study by the Umweltbundesamt (2019) shows, 
for instance, that the share of 18- to 29-year-old German residents 
who have a driver’s license and own a car declined between 2002 
and 2017; and  

(4) The website of the Moovel Group provides information about 
existing business-to-business relationships with public transport 
companies and transport and tariff associations (local represen-
tatives of public transport companies) (Moovel, 2020). This in-
formation makes it possible to identify potential interviewees 
with insights into the value formation that emerges in the 
business-to-business relationships. 

3.2. Customer reviews 

Following the lead of previous studies (e.g., Dolan et al., 2019; 
Sthapit and Björk, 2019) examining value co-creation and/or value 
co-destruction between a company and its customers in a digital envi-
ronment, we analyzed customer reviews. Customer reviews represent 
archival data and have the advantage that they are usually written 
immediately after the trip and therefore the ratings are not distorted by 
observations. In addition, customer reviews offer valuable insights into 
the well-being of customers by revealing feelings such as anger, dissat-
isfaction, and happiness, as well as loss of resources (financial, physical, 
time, etc.) (Sthapit and Björk, 2019). 

First, we extracted the 506 customer reviews provided for the Reach 
Now app in the Android Google Play Store between 2016 and 2019 and 
imported them to NVivo 12 for analysis. The customer reviews provided 
in this period of time represent a relatively high share of the 2391 total 
customer reviews available for the Reach Now app at the time of our 
case study. This analysis period was defined to take into account that 
value formation in customer-to-business relationships changes over time 
due as the service develops. 

Comparisons of the Reach Now app with competitor apps revealed 
that they have similar strengths and weaknesses (Albrecht and Ehmke, 
2016; Willing et al., 2017a; 2017b), which should make the results for 
the value formation transferable. For example, Albrecht and Ehmke 
(2016) show that only 44% of the apps offering smart mobility solutions 
for German-speaking Europe provide information (e.g., ticket prices, 
real-time timetable information) about at least one public transport 
service. 

On an aggregate level, the star ratings (one to five) of the customers 
provide general evidence as to whether customers perceive value co- 
creation or value co-destruction. A one-star rating reflects an 
extremely negative perception of the Reach Now app, a five-star rating 
indicates an extremely positive perception of the Reach Now app, and a 
three-star rating represents a middle-of-the-road perception of the app. 
There are two different explanations for awarding a three-star rating. 
First, it can reflect “a truly moderate review” (Mudambi and Schuff, 
2010, p. 188), akin to indifference. Second, it can indicate a “series of 
positive and negative comments that cancel each other out (Mudambi 
and Schuff, 2010, p. 188), akin to ambivalence. The Moovel Group has 
frequently responded to negative customer reviews by initiating a 
problem-solving process. Such complaint management can lead to value 
co-creation for customers and for the business, but is not the focus of this 
work. 

There are different approaches for the analysis of customer reviews, 
such as topic models (e.g., Büschken and Allenby, 2016; Titov and 
McDonald, 2008), sentiment analysis (Bagheri et al., 2013; Gonçalves 
et al., 2013; Laksono et al., 2019), and visual opinion analysis (Oelke 
et al., 2009). As highlighted by Büschken and Allenby (2016, p. 1), the 
challenge in analyzing customer reviews “is in understanding what the 
words mean. The use of the word ‘hot’ has a different meaning if it is 
paired with the word ‘kettle’ as opposed to the word ‘car’”. 

As a result, analysis approaches that use predefined keywords (e.g., 
crash, error, and good) (Gonçalves et al., 2013), or keywords determined 
on the basis of word counts and frequencies (Büschken and Allenby, 
2016), to identify satisfied and unsatisfied customer experiences can 
only reflect the actual meaning of customer reviews to a certain extent. 
In addition, Titov and McDonald (2008) show for topic models using the 
example of customer reviews for restaurants that a relatively short 
length of customer comments (on average 4.2 sentences) makes it more 
difficult to identify ratable aspects. This is a significant limitation 
because Reach Now app customers’ comments tend to be short. 

For these reasons, we decided to analyze the customer reviews pro-
vided for the Reach Now app taking a non-automated approach. We 
used the software NVivo 12 to store the customer reviews, which we 
coded in a three-stage iterative procedure (Strauss and Corbin, 1998), 
which is comparable to the approach followed by Sthapit and Björk 
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(2019) to identify the sources of value co-destruction in the case of Uber 
Technologies Inc.: 

(1) We performed open coding in order to gain a better under-
standing of resource integration and service exchange between 
the Moovel Group and customers of its Reach Now app, and the 
resulting value formation. Our coding approach is based on the 
conceptualization that value formation is the umbrella term for 
value co-creation and co-destruction (Echeverri and Skålén, 
2011), which represent the positive and negative outcome of 
resource integration and service exchange among actors. Open 
coding is appropriate because our knowledge about value for-
mation, in particular value co-destruction, in actor-to-actor re-
lationships located in a digital and mobility context is still very 
limited.  

(1) In the analysis, the coding of the value co-creation and co- 
destruction that become obvious in the customer comments is 
performed independently of each other. To determine whether 
there has been an increase or decline in the well-being of the 
customers (i.e., whether there is value co-creation or value co- 
destruction), we focused on the feelings expressed and in-
dications of the gain/loss of resources. An illustrative example for 
such an open coded section of a customer comment that provides 
empirical evidence for value co-destruction (in the form of a loss 
of money) is: The amount was charged to my credit card, but I have 
not received the ticket. Rip-off. Nina D ★  

(2) During axial coding, we formed sub-categories, such as ‘clean car- 
sharing vehicles’ and ‘problems with the selection of departure 
and arrival point’ based on the open codes. The latter mentioned 
sub-category contains, for instance, the codes in the case of myTaxi 
it should be possible to enter the pick-up address manually (Monika A. 
★★★) and ‘Kiel central station’ is already too difficult for the app. 
You need the exact addresses (reqq ★). Fig. I shows the coding 
approach using an exemplary customer review. The axial codes 
are marked in italics.  

(3) Finally, during selective coding, we used the sub-categories to 
create main categories that cover the different interactional 
phases from app installation to app support during the use of 

mobility services. For example, among others, the sub-categories 
‘chic car-sharing vehicles’ and ‘clean car-sharing vehicles’ are 
assigned to the main category ‘Phase 5 – Execution’. The selective 
codes are highlighted in bold in Fig. I. 

3.3. Expert interviews 

In order to investigate value formation in the business-to-business 
relationships between the Moovel Group and the mobility providers, 
we conducted expert interviews. Qualitative interviews are suitable due 
to the exploratory nature of this research (Venkatesh et al., 2013). Ac-
cording to Mauksch et al. (2020, p. 2) an expert is “someone who is 
skilful and well-informed in some special field”. Expert interviews pro-
vide, among other things, the advantage of efficient data collection, as 
experts represent “‘crystallization points’ for practical insider knowl-
edge” (Bogner et al., 2009, p. 2), and they offer access to a field that is 
otherwise not possible to access (Bogner et al., 2009; Myers and New-
man, 2007). 

Following a purposive sampling approach (Flick, 2009) aimed at 
identifying mobility providers with whom the Moovel Group has 
established an actor-to-actor relationship, we identified eleven actors on 
the website of the Moovel Group (Moovel, 2020) responsible for the 
marketing and provision of public transport services (bus, subway, tram, 
and/or regional train) in Germany. 

These actors are four public transport companies and seven transport 
and tariff associations. The latter are associations of regional authorities, 
such as federal states, districts, or cities, which are responsible for the 
public transport in a geographically delimited local area, and frequently 
also encompass public transport companies (Reinhardt, 2012). In 2017, 
more than 10 billion rides were taken on German public transport 
(Verband Deutscher Verkehrsunternehmen, 2018), making the estab-
lishment of value co-creation between the Moovel Group and these ac-
tors an important prerequisite to ensure the satisfaction of the mobility 
needs of the users of the Reach Now app and of the long-term viability of 
the service ecosystem. 

We were able to arrange semi-structured interviews with represen-
tatives from six out of the eleven public transport organizations. Semi- 
structured interview guidelines provide a high degree of flexibility 

Fig. I. Coding of an exemplary customer review.  
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and offer the opportunity to address issues that arise during the in-
terviews (Flick, 2009; Myers and Newman, 2007). The managing di-
rector was chosen as contact person since s/he has knowledge about the 
business relationship to the Moovel Group and can help to identify 
possibly even better experts on this topic, such as project managers and 
department heads, within its organization. The interviews were con-
ducted from October 2018 to January 2019 and lasted on average 31 
min and all were recorded. Table II gives an overview of the interviews. 

Slightly different interview guidelines were used for the public 
transport companies and the transport and tariff associations. The 
questions were related to the interviewee’s profession, to his/her orga-
nization, as well as to the resource integration and service exchange 
between the organization and the Moovel Group. In line with Laud et al. 
(2019), our questions also focused on cases of value co-destruction 
where a public transport organization owns the resource required by 
the Moovel Group but is not willing to provide it. The selection of re-
sources was made on the basis of scientific literature (e.g., Schulz et al., 
2018; 2020c) and the preliminary results of the analysis of the customer 
reviews. Examples of questions include: ‘Does your organization 
generate real-time timetable information?’, ‘Does your organization 
operate a mobile ticketing system?’ and ‘Do you permit Moovel Group to 
sell mobile tickets?’. 

A semi-structured interview was also conducted with the managing 
director of the Moovel Group, who is positioned as an intermediary 
between the users of its Reach Now app and the public transport orga-
nizations and thus represents the node between the dyadic customer-to- 
business relationships and business-to-business relationships. Since we 
could not guarantee anonymization of the results, we only used this 
interview data to verify the statements of the other interviewees and the 
customer reviews. Such data triangulation improves the quality of the 
results (Flick, 2009; Miles et al., 2014). 

The interviews were transcribed and then analyzed using the soft-
ware NVivo 12. The coding was done by a member of the research team 
with expert knowledge in the study area and with several years of coding 
experience. The other researchers cross-checked the coding (e.g., 
Weeger and Ott-Schwenk, 2017). In addition, the emerging coding re-
sults were discussed in the research team at regular meetings in order to 
increase their reliability (Miles et al., 2014). In case of different in-
terpretations of the coded data, the data was discussed as long as 
necessary until a common understanding was reached. 

The three-stage iterative coding procedure (Strauss and Corbin, 
1998) is similar to that used to analyze the customer reviews. (1) Open 
coding was performed on the basis of the interview transcripts to get 
detailed knowledge about the resource integration and service exchange 
between the Moovel Group and the public transport organizations, and 
the associated increase (decline) in well-being of public transport or-
ganizations (as evidence of value co-creation or value co-destruction). 
(2) On the basis of the open codes, sub-categories (e.g., ‘brand dam-
age’ and ‘addressing new customer groups’) were created by axial 
coding. (3) During the selective coding stage, value formation (i.e., 
value co-creation or value co-destruction) in the business-to-business 
relationships is related to value formation in the customer-to-business 
relationships. 

4. Results 

4.1. Value co-creation and co-destruction in customer-to-business 
relationships (Reach Now app user-to-Moovel Group relationships) 

On an aggregate level, the star ratings (one to five) assigned by the 
users to the Reach Now app (originally named Moovel app) provide 
information about whether the users perceived value co-creation or 
value co-destruction based on resource integration and service ex-
change. Of the 506 customer reviews, 294 have a one- or two-star rating. 
Hence, the majority of the customer reviews provide evidence of value 
co-destruction often indicated by the additional expression of negative 
feelings, such as anger and dissatisfaction. A detailed analysis of the 
customer comments shows how the (inadequate) integration of different 
single resources – subsequently highlighted in bold letters – and the 
subsequent service exchange leads to value co-creation (value co- 
destruction) from the customer perspective. 

The customer reviews of the Reach Now app and of the recom-
mended mobility services are very individual. As can be seen from the 
following exemplary customer reviews, the provision of discounts for 
public transport on days with high particle pollution level warnings 
(special ticket) often caused value co-creation as a monetary benefit is 
achieved. However, in some cases, also value co-destruction because the 
users are annoyed and frustrated that they did not win a ticket: 

Thank you, Mr. Daimler! A few years ago, I wouldn’t have thought that 
such a great offer, of course especially the 50/50 chance of winning the 
ticket on days with particle pollution level warnings (…) is possible. Of the 
seven trips I took in the Verkehrs- und Tarifverbund Stuttgart [transport 
and tariff association], four were paid for, two of them were 7 zone 
tickets. A Google-user ★★★★★ 

Cheating at the particle pollution lottery? I have so far bought 8 single 
tickets during the particle pollution level warnings in Stuttgart and won 
one of them – according to my calculations a 12.5% ratio. Moovel Group 
advertises a 50:50 chance. It is extremely unlikely that my chances are so 
unequal. Have other users had similar experiences? A Google-user ★ 

In accordance with the theoretical foundations of the S-D logic 
perspective, the detailed analysis of the customer reviews shows that the 
different resources lead to value co-destruction or value co-creation on 
the part of the Reach Now app users in the different interactional phases 
of the customer-to-business relationships (e.g., installation, registration 
and log-in, information). An overview of the value formation in each 
phase and the resources responsible, is provided in the Appendix 
(Table IV to XV). In the following, we each present the three most 
important resources that caused value co-creation, respectively, value 
co-destruction. 

Two out of the three cases concerning value co-destruction can be 
assigned to the booking and payment phase. 49 users of the Reach Now 
app complained about booking and payment errors (app; phase 4), 
indicating insufficient resource integration and service exchange by the 
Moovel Group. As can be seen from the following exemplary customer 
review, there is not only value co-destruction that is reflected by nega-
tive feelings (e.g., anger, dissatisfaction, and frustration), but also a loss 
of money: 

I had double bookings because the app reported that the booking could not 
be completed. So I did the booking again and suddenly had two identical 
bookings with two tickets each. Stefan G. ★★★★ 

The fact that no ticket sale for public transport (mobile tickets; 
phase 4) is currently offered directly in the Reach Now app resulted in 
value co-destruction for 39 users. As a result, users had to, for example, 
spend additional time downloading a second app and completing the 
registration to obtain tickets: 

Table II 
Overview of the interviews.  

ID Role / Function Gender Duration 

PTO1 Project manager Male 20 min. 
PTO2 Project manager Male 30 min. 
PTO3 Project lead Male 35 min. 
PTO4 Head of department Male 47 min. 
PTO5 Head of department Male 19 min. 
PTO6 Project manager Male 21 min. 
Moovel Group Managing director Male 43 min.  
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Now I was redirected to the next app (SSB Best Price) when buying a 
ticket, where a new registration, etc. was necessary. This means that the 
core benefit for me of being able to use everything with one app is 
completely lost (that was the only benefit so far). A pity. Andreas Matera 
★★ 

Formerly, a great app! In Hamburg you suddenly can’t buy Hamburger 
Verkehrsverbund [the transport and tariff association] tickets for public 
transport anymore. Before the update, this was a great app. But now it is 
useless for me. Michael Krieg ★ 

The two customer reviews reveal that there was a change over time 
in terms of resource integration and service exchange by the Moovel 
Group. Similar changes were also observed with regard to the type and 
number of payment methods implemented. 

Our analysis shows that there was value co-destruction for 40 users, 
such as loss of time and financial disadvantage, caused by Reach Now 
app crashes (app; phase independent). For example: 

It just doesn’t work. I spent an hour going from error to error and crash to 
crash until I was finally ready to buy a ticket. After I pressed the buy 
button, you might have guessed it, it came to an error. I tried two more 
times – nothing! I give up and will buy via the Verkehrs- und Tarifverbund 
Stuttgart [the transport and tariff association] at double price ☹ Heiko 
Schneider ★ 

The crashes of the Reach Now app occurred during all interactional 
phases. While the value co-destruction resulting from the lack of ticket 
sales indicates an underlying lack of resource integration and service 
exchange by the public transport organizations, the booking and pay-
ment errors as well as the crashes of the app are the responsibility of the 
Moovel Group. 

The customer reviews also provide insights into the resource inte-
gration and service exchange that lead to value co-creation for the users 
of the Reach Now app. In the case of 24 users, the discounts offered for 
the public transport services on days with particle pollution level 
warnings in the geographical area of the transport and tariff association 
Stuttgart (special ticket; phase 4) result in value co-creation. 

In addition, the high stability (23 users) and the good functional 
design (20 users) of the Reach Now app (app; phase independent) lead 
to value co-creation for users. For example, in the form of a time- 
efficient use of the Reach Now app. 

Wonderful, just great. I’ve been using Moovel for a few months now. It is 
super. Everything works just fine. A Google-user ★★★★★ 

I like this app. It is chic, has an efficient user workflow and does what it is 
supposed to do. Udo Bussmann ★★★★★ 

As the results show, value co-creation currently often takes place in 
cases when the Reach Now app fulfills the basic requirements placed on 
it. Value co-creation related to the provision of high quality recom-
mendations or simple booking and payment across several mobility 
services as possible differentiating features of apps such as the Reach 
Now app are of relatively minor importance. 

4.2. Value co-creation and co-destruction in customer-to-business-to- 
business relationships (Reach Now app user-to-Moovel Group-to-public 
transport organization relationships) 

By conducting expert interviews, we analyzed the value formation in 
the business-to-business relationships between the Moovel Group and 
the public transport organizations. We focused on identifying the causes 
for the resource integration and service exchange (as well as the related 
value formation) that we observed for the customer-to-business re-
lationships between the users of the Reach Now app and the Moovel 
Group described in the previous section. Our analysis shows that 
empirical evidence can be provided for all four possible links of value 

formations between the two dyadic actor-to-actor relationships. 

4.2.1. Value co-creation - Value co-creation 
The provision of different information, such as travel times and 

prices, about multiple mobility services (information; phase 2) by the 
Reach Now app creates value for users (e.g., shorter travel times, lower 
costs, and fewer transfers). The satisfaction about the provision of in-
formation can be seen from the following exemplary customer review: 

SUPER! Uniquely good! There’s a lot more information provided than I 
thought. I am really excited – Thanks for this app! Peter Pommerencke 
★★★★★ 

The wide dissemination of information through the Reach Now app, 
especially of travel times, also leads to value co-creation for the public 
transport organizations. It is not surprising that the interviewees see the 
potential to gain new customers, such as private car drivers, for their 
public transport service – “For us, that is marketing” (PTO4). In addition, 
the transfer of (high-quality) information to third parties, such as the 
Moovel Group, ensures that the same information is provided to (po-
tential) customers across all information channels: 

“We want to strengthen the public transport. Therefore, we use as many 
media channels as possible. (…). This is also an added value when the 
customer can use different portals and always receives the same infor-
mation, which always originates from our system.” (PTO6) 

Furthermore, the Reach Now app can help the public transport or-
ganizations to provide information about their mobility services in a 
more attractive and user-friendly way to customers: 

“Of course, we also offer apps and online shops. But I could imagine that 
there are solutions that are perhaps even smarter and more customer- 
friendly. (…). I could imagine that if there is, for example, a large [ser-
vice] platform, it would be able to adapt the offers much better to the 
customer. Using artificial intelligence to make recommendations to the 
customer, which make more sense for her/him than this standard offer 
that, for instance, we would offer.” (PTO1) 

Especially in cases where public transport connections are poor, 
customers can use the Reach Now app to access information on how to 
reach their destination without a private car (PTO5). Thus, by providing 
information about their services that can be bundled with other mobility 
services, public transport organizations can make their service offer 
more attractive, which leads to more customers and earnings. 

The offer of discounts (special ticket; phase 4) also initiates value 
co-creation in both dyadic actor-to-actor relationships. As quoted above, 
one user of the Reach Now app wrote: 

Thank you, Mr. Daimler! A few years ago, I wouldn’t have thought that 
such a great offer, of course especially the 50/50 chance of winning the 
ticket on days with particle pollution level warnings (…) is possible. Of the 
seven trips I took in the Verkehrs- und Tarifverbund Stuttgart [transport 
and tariff association], four were paid for, two of them were 7 zone 
tickets. A Google-user ★★★★★ 

In addition, offering discounts is associated with a value co-creation 
for the public transport organizations, as their public transport services 
become more attractive for non- and infrequent users. This can 
contribute to solving the problems caused by the predominant use of 
private cars, which is, in particular, a concern of the regional authorities 
involved in the public transport organizations: 

“The topic high particle pollution [discount] is aimed primarily at occa-
sional customers who should switch to bus and train. The subscription 
customers who have the regular discount are already users. (…). But in 
the case of particle pollution level warnings, individual trips should be 
avoided. It is a matter of making an offer to the user of the individual 
motorized transport, where s/he has a significant monetary advantage 
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and, as a result, takes the bus and train and leaves the car parked.” 
(PTO2) 

4.2.2. Value co-creation - Value co-destruction 
In addition, we have identified cases where resource integration and 

service exchange caused value co-creation in the relationship between 
the users of the Reach Now app and the Moovel Group, but value co- 
destruction in the relationship between the Moovel Group and the 
public transport organizations. Users appreciate, for example, that the 
Reach Now app can be used as single access point for the purchase of a 
number of mobility services (app; phase 4), as illustrated by the 
following customer review: 

Everything in one app, with only a few clicks to book. This is really 
practical. Robert Wolf ★★★★★ 

In other words, users can save time and effort when booking different 
mobility services by using the Reach Now app. On the other hand, the 
simplified access to various mobility services leads to value co- 
destruction for the public transport organizations (e.g., higher distri-
bution costs) as they lose direct access to the customers: 

“(…) simply for the reason to keep access to customers and not to fall into 
dependence on these intermediaries. In the hotel sector or in the case of 
travel platforms, one can already see that [companies, such as] the HRS 
Group, can sometimes charge commissions that nobody can defend 
themselves against.” (PTO3; see also PTO1) 

For the public transport organizations, however, value co- 
destruction occurs not only due to potential overcharging, but also the 
value of their brand may decrease due to the loss of direct customer 
contact: 

“With the [name of the app], for example, we have a coverage range of 
over 90 percent that is one of the highest ranges of coverage of all mobility 
providers here in the region and much more than other apps for public 
transport combined. This is because the [name of the transport and tariff 
association] has built up a brand over decades and the customer has al-
ways understood the [name of the transport and tariff association] as the 
first point of contact. Everything that newly introduced to the market is 
entering a saturated market and must fight for its market position and 
poach customers accordingly.” (PTO2) 

4.2.3. Value co-destruction - Value co-creation 
As can be seen from the following exemplary customer review, value 

co-destruction takes place because there is currently no ticket sale for 
public transport (tickets; phase 4) directly via the Reach Now app. As a 
result, users have to purchase tickets, for example, from the bus driver or 
by using a ticketing machine, which leads to a loss of time. Alternatively, 
they can install and use a second app, but this causes complexity and a 
high cognitive effort. 

To buy a ticket, you now have to install another app – that is awful! It is 
called ‘all-in-one mobility app’! But the strangest thing is: Many people 
complain here that you can’t buy tickets anymore and that you need 
another app since the update. Moovel Group replies succinctly that since 
the update ticket purchases are not longer possible, but there is another 
‘great app’ for ticket purchase. Yes, that is exactly the point being criti-
cized! I have no idea what that’s good for. A pity. Uninstalled. Saša 
Vrabac ★ 

However, also the fact that not all ticket types (tickets; phase 4) were 
sold before the update caused value co-destruction for users as the 
cheapest tickets in their specific case were not available: 

The only problem is that you cannot book daily tickets (but due to the 
absurd single ticket prices they are the better option here in Stuttgart). If 
these tickets were available, you’d get 5 stars! TheHennes36 ★★★★ 

While the lack of (direct) sales of tickets leads to value co-destruction 
for the users of the Reach Now app, the public transport organizations 
can realize value co-creation. After the update, users are still able to 
indirectly purchase (as least some of) the tickets, while the public 
transport organizations ensure that their own distribution remains 
attractive, which makes overcharging more difficult and ensures the 
availability of tickets for the entire geographical area, as expected by the 
regional authorities: 

“(…) of course, there is also the danger that platforms sell our tickets, but 
charge a 30 percent commission. In this case, it helps us relatively little if 
we, for example, can attract 10 percent more customers but have to pay a 
30 percent commission.” (PTO1) 

“(…) that is a problem, you see it quite often, for example, in Berlin. 
There are mainly start-ups that try to sell tickets for the Berliner Ver-
kehrsbetriebe or the Verkehrsverbund Berlin-Brandenburg, (…), and they 
mostly limit the ticket distribution to the inner railway ring of Berlin, but 
that is not our claim. Our claim is to sell tickets for the entire geographical 
area of the [name of the transport and tariff association]. That is not quite 
as simple as it is for only one city, because there are special features in the 
tariff.” (PTO1) 

Further value co-creation for public transport organizations arises as 
other ticket media can continue to be used for specific tickets, which 
among other things reduces the costs caused by misuse: 

“(…) the [name of the smartcard] is the access medium for subscription 
customers. Because the smartcard offers a certain degree of security and 
has a long shelf life, the more expensive tariff products (time tickets) are 
provided on it. For occasional customers (…) it is better to offer a mobile 
ticket so that they do not have to get a smartcard first. In comparison, in 
the case of misuse, the loss is of course not as high as in the case of the 
smartcard.” (PTO2) 

4.2.4. Value co-destruction - Value co-destruction 
The lack of provision of real-time information (information; phase 

2) in the Reach Now app is associated with value co-destruction in both 
dyadic actor-to-actor relationships. As illustrated by the following 
customer review, one user is angry about the provision of incorrect 
timetable information: 

WRONG timetables like those here are worse than no timetables! A 
Google-user ★ 

The lack of real-time timetable information not only leads to user 
dissatisfaction with the Reach Now app, but the mobility services 
offered by the public transport organizations also become less attractive. 
As a result, more people will use their private car, which leads to 
negative effects for the society (e.g., air and noise pollution, which is 
especially noticeable in cities). On the other hand, due to the lack of real- 
time data (PTO6), the public transport organizations also cannot 
improve their capacity management, for example during rush hour, by 
marketing their services via the Reach Now app: 

“(…) as long as there are no reliable availability forecasts, it is uncertain 
whether I should advise people to get off the train at a certain stop because 
they might not find a car-sharing car.” (PTO4) 

Furthermore, value co-destruction takes place in both actor-to-actor 
relationships with regard to customer data (data; phase independent). 
The following customer review shows that users of the Reach Now app 
currently do not understand why the collection and analysis of data, 
such as of the departure and arrival points, as well as the preferences in 
the choice of mobility service bundles, is important: 

But the app is definitely using too much data without any clear benefit. 
This looks too much like a data leech to me. Markus Sortis ★★ 
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The value co-destruction as perceived on part of the users is caused 
by the high fragmentation of customer data between the Moovel Group 
and the public transport organizations, and their desire to have control 
over this resource, which makes the use of a big data approach more 
difficult: 

“(…) the Moovel Group is the boss that has data sovereignty. In other 
words, they have encapsulated the data in terms of customer and mobility 
data. What we receive are sales invoices (that customers have booked). 
But we don’t get any data about which routes were taken, for example 
with a car-sharing car, or what the requests and bookings look like. We 
don’t have this information.” (PTO3) 

The lack of dissemination of information obtained at a higher level 
prevents public transport organizations from gaining a better under-
standing about the mobility behavior of the current users of the Reach 
Now app. As a result, possible obstacles for using public transport, such 
as a high number of transfers and long waiting times cannot be taken 
into account when drawing up timetables, which in turn make the ser-
vice less attractive for customers and also for current non-users. Table III 
summarizes the results of our analysis focusing on the link between the 
value formations in the dyadic customer-to-business relationships and 
the business-to-business relationships that are embedded in the service 
ecosystem of the Moovel Group. 

5. Discussion 

5.1. Theoretical implications 

This article contributes theoretically by mitigating the value “co-cre-
ation myopia” (Plé, 2016, p. 154), which currently prevails in research 

adopting the S-D logic perspective as a theoretical lens. Most previous 
studies (e.g., Lusch and Nambisan, 2015; Vargo and Lusch, 2004), 
including those with a mobility context (e.g., Hein et al., 2018; Schulz 
et al., 2020a; Turetken et al., 2019), consider the concept of value 
co-creation but fail to consider the concept of value co-destruction (e.g., 
Laud et al., 2019; Leroi-Werelds, 2019; Plé, 2017; Plé and Cáceres, 2010; 
Prior and Marcos-Cuevas, 2016). This applies in particular to the IS field, 
as evidenced by the results of a search in the electronic library AISeL 
showing 629 articles considering value co-creation, but only 15 articles 
considering value co-destruction. 

In other words, the S-D logic literature is slanted toward or presumes 
positive outcomes (value co-creation) of the resource integration and 
service exchange among actors of a service ecosystem and underplays or 
disregards negative outcomes (value co-destruction). Based on this 
limitation, earlier works only provide fragmented insights into the 
emergence and long-term viability of a service ecosystem such as that of 
the Moovel Group. 

In contrast, this study considers both value co-creation and co- 
destruction among different actors of the service ecosystem of the 
Moovel Group. In line with Echeverri and Skålén (2011), we use the 
term ‘value formation’ as an umbrella for the value co-creation and 
co-destruction that take place during resource integration and service 
exchange. Following the approach of several scholars (e.g., Dolan et al., 
2019; Frau et al., 2018; Yin et al., 2019), we analyzed customer reviews 
provided for the Reach Now app to gain insights into the value formation 
in the customer-to-business relationships between the app users and the 
Moovel Group. 

Our results point to extensive value co-destruction evidenced by app 
users’ negative feelings, such as anger and frustration, and a loss of re-
sources (e.g., time and money) that can lead to the termination of the 

Table III 
Examples of value formations in customer-to-business-to-business relationships.  

Case Customer-to-business 
relationships 

Business-to-business 
relationships 

Exemplary resources Description 

1 Value co-creation Value co-creation Information, special 
ticket 

Provision of information about mobility services (e.g., travel times and prices), provision of 
discounts on days with particle pollution level warnings 

2 Value co-creation Value co-destruction App Provision of a single access point for a number of different mobility services 
3 Value co-destruction Value co-creation Tickets No ticket sale, no sale of all ticket types 
4 Value co-destruction Value co-destruction Information, data No provision of real-time information, no provision of customer data (e.g., route requests)  

Fig. II. Interactional phase-based perspective on the IT-enabled value formations in a tripartite relationship of a service ecosystem.  
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relationship. One user, for instance, was annoyed because he had to pay 
a high penalty for fare evasion due to log-in problems. He ultimately had 
to pay the handling fee. In addition, our analysis illustrates that value co- 
destruction (similar to value co-creation) occurs at all interactional 
phases of the customer-to-business relationships (e.g., installation, 
registration and log-in phase, information phase). In summary, this 
study is a (further) call to researchers to focus on the full spectrum of 
value formation in order to provide a more nuanced understanding of 
the emergence and long-term viability of a service ecosystem. 

Secondly, we contribute to the S-D logic literature that focuses on IT- 
enabled value formation in dyadic actor-to-actor relationships embedded in 
a service ecosystem, especially in service ecosystems, in a mobility 
context. Although the S-D logic perspective is a well-established theo-
retical lens that has been applied in various research fields (for an 

overview, see Vargo and Lusch, 2017), many scholars (e.g., Blaschke 
et al., 2019; Breidbach and Maglio, 2016; Breidbach and Ranjan, 2017; 
Haki et al., 2019; Kim et al., 2018) point out that the knowledge about 
IT-enabled value co-creation is very limited. In addition, since the 
concept of value co-destruction is rarely considered in scientific research 
(e.g., Laud et al., 2019; Leroi-Werelds, 2019; Plé, 2017) there also is a 
lack of understanding about IT-enabled value co-destruction. 

This general picture is confirmed by our review of the S-D logic 
literature that focuses on the value formation among actors in a mobility 
context (see Table I). First, our overview shows that there are very few 
studies in this research area. Some previous studies analyzed value co- 
creation and/or value co-destruction in dyadic customer-to-business re-
lationships (e.g., Echeverri and Skålén, 2011; Gohary et al., 2016; Stha-
pit and Björk, 2019). The underlying resource integration and service 

Table IV 
Value co-destruction in phase 1 – Installation, registration and log-in.   

Value co-destruction Resource Number of 
customers 

Exemplary customer review 

Phase 1 – Installation, 
registration and log-in 

Problems with log-in App 35 The app wouldn’t open this morning in the subway… I was sent back to the log-in 
page over and over. When I was asked to show my ticket, I was told I had to pay a 
60 Euro penalty. In the end, I had to pay a 7 Euro handling fee, after I had a lot of 
trouble getting my ticket to come up… I am really angry about this app! 

Problems with 
registration 

App 12 What a bunch of crap! I have been waiting for over 30 min for the confirmation 
mail to complete my registration! No THANK YOU – if it’s that much trouble right 
at the beginning, better steer clear of it! App deleted! Put it in the trash, where it 
belongs! 

Problems with editing 
user profile 

App 4 Bad, if you change your email address you lose all of your customer data. Great if 
the train is just arriving (this connection comes every 20 min) and you notice that 
no payment option has been saved!!! Thanks, really great ☹ 

Problems with 
validating driver’s 
license 

App 3 Unfortunately, the driver’s license scan failed again and again, despite a lot of 
patience. So car-sharing does not work with the Moovel-app [now called Reach 
Now], which makes the app useless for me. 

Problems with 
installation 

App 2 Cannot be installed. Unfortunately, the new version cannot be installed, error 504. 
Too bad, I was a customer from the very beginning :-( 

Unsolicited installation App 1 How audacious, the app wants to install itself without being asked. 
Complex general terms 
and conditions 

General terms 
and conditions 

1 Finally, I would like to mention that for my taste the general terms and conditions 
are so opaque and long that I will not study them. Since I have to agree to them to 
use the app, it will be deleted. It is actually a pity, because I found the approach 
quite ok. 

No crediting of bonus 
points 

Bonus points 1 Unfortunately, the TVSmiles were not credited accordingly!! 

Unsolicited advertising App 1 Dubious, adware-like advertising. Opens the Playstore page directly from the 
browser without clicking. Such apps should be banned from the Playstore! Simply 
audacious, such ‘advertisements’ that border very strongly on adware. Shame. 

No provision of a 
fingerprint ID 

App 1 The integration of the fingerprint ID from Android would be great.  

Table V 
Value co-destruction in phase 2 – Information.   

Value co-destruction Resource Number of 
customers 

Exemplary customer review 

Phase 2 – 
Information 

Problems with the selection of 
departure and arrival point 

App 32 But now it is useless. Search queries with names are unclear or wrong in 80% of the 
cases. ‘Kiel central station’ is already too difficult for the app. You need the exact 
addresses and even these are difficult for the app to find. 

Lack of information on mobility 
services 

Information 22 Very little car-sharing. Nextbike would be fine, but then I’ll simply use their app. 

Inadequate information on travel 
times 

Information 8 WRONG timetables like those here are worse than no timetables! 

Incorrect price information Information 5 Car2go price information without taking into account the airport fee and the drop off 
fee, thus the double price was charged after use. Very questionable practice. 

Lack of information on the 
location of car-sharing vehicles 

Information 3 BUT: Why aren’t all the car2go vehicles displayed that car2go displays in its own app? It 
happens again and again and again that Reach Now does not display all vehicles. In 
addition, free spaces at the charging stations are not reliably displayed. In the car2go- 
app they are always correct, I have seen this for several weeks at the charging station in 
front of my door. 

Lack of price information Information 2 Why am I not given an overview of the costs of each means of transport? 
Problems with selection of 
departure and arrival time 

App 1 The departure and arrival time can also not be changed properly. How can you mess it 
up like that? 

Lack of information about 
availability of a navigation 
system 

Information 1 When choosing a vehicle, I would like to see if a navigation system is on board.  
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exchange take place either in a face-to-face (e.g., Echeverri and Skålén, 
2011; Gohary et al., 2016) or digital environment (Sthapit and Björk, 
2019; Yin et al., 2019, etc.). However, there are currently no studies on 
the value formation in dyadic customer-to-business relationships 
embedded in a service ecosystem such as that of the Moovel Group, 
where a variety of mobility services are accessible through an app. 

Furthermore, only a few S-D logic studies have examined value for-
mation in dyadic business-to-business relationships in a mobility context. 
Previous studies that focused on the IT-enabled value co-destruction are 
limited because only cases with an entire lack of resource integration 
and service exchange among actors were analyzed (e.g., Schulz and 
Überle, 2018; Zimmermann et al., 2020). In addition, the scientific 
research that used both the value co-creation and the business model 
concept does not provide detailed insight into the integration of specific 
resources (e.g., an app) and the subsequent service exchange (Gilsing 
et al., 2018; Hein et al., 2018; Turetken et al., 2019). In summary, our 
review on the value formation in dyadic actor-to-actor relationships that 
are located in a mobility context provides a synthesized knowledge base 
on which future research can be built. In particular, it reveals a major 

research gap with regard to the IT-enabled value formation among 
actors. 

We contribute to closing the identified research gap by analyzing the 
customer reviews provided for the Reach Now app in the Android 
Google Play Store between 2016 and 2019. Based on our analysis, we 
provide a holistic perspective on resource integration, service exchange 
and value formation in the different interactional phases of the 
customer-to-business relationships that are embedded in the service 
ecosystem of the Moovel Group (see Tables IV to XV in the Appendix). 
Our results offer quantitative insight into which resources are most 
important for value co-creation and co-destruction from the perspective 
of the app users, and thus on which future research should focus in order 
to ensure its practical relevance. For example, the provision of discounts 
for public transport on days with particle pollution level warnings is one 
of the main sources of value co-creation in the case of the Reach Now 
app. With these results, we complement previous work (Albrecht and 
Ehmke, 2016; Willing et al., 2017a; 2017b) that provides a comparison 
of apps and browser solutions similar to the Reach Now app, but without 
analyzing the value formation on the part of users (i.e., not taking the 

Table VI 
Value co-destruction in phase 3 – Optimization and recommendation.   

Value co-destruction Resource Number of 
customers 

Exemplary customer review 

Phase 3 – Optimization and 
recommendation 

Lack of connections between 
departure and arrival point 

App 35 MyTaxi app. The developer of this app is obviously sponsored by myTaxi. Not 
one public transport connection is shown. Not even if the start and arrival point 
are right next to stops. 

Poor quality recommendation App 18 Apparently not mature. I wanted to organize a trip from a Duisburger district to 
Duisburg central station. In a radius of 500 m around my location, there are 
three different bus lines and one tram connection to get to the destination. The 
travel time using the tram is 9 min, with the bus 30 min for 2,60 Euro in each 
case. The recommended trip is a taxi for (approximately) 16 Euro. Conclusion: 
Uninstall. 

Lack of individualization App 10 Unfortunately, only the shortest connection is displayed. Sometimes I want to 
make a little detour to meet friends. This is not possible with the app. It is also 
not possible to specify via settings that only train travel should be searched for. 
Please improve it. For these reasons, I currently cannot use the app. 

Poor display of 
recommendations 

App 9 Time comparisons between car2go, public transport, and taxi are no longer 
available. What a pity. This was once a very well-thought-out app. 

No link to the diary App 1 It is not possible to export the travel times to my calendar.  

Table VII 
Value co-destruction in phase 4 – Booking and payment.   

Value co-destruction Resource Number of 
customers 

Exemplary customer review 

Phase 4 – Booking 
and payment 

Errors in booking and payment App 49 I had double bookings because the app reported that the booking could not be 
completed. So I did the booking again and suddenly had two identical bookings with 
two tickets each. 

No sale of tickets Tickets 39 To buy a ticket, you now have to install another app – that is awful! It is called ‘all-in- 
one mobility app’! But the strangest thing is: Many people complain here that you can’t 
buy tickets anymore and that you need another app since the update. Moovel Group 
replies succinctly that since the update ticket purchases are not longer possible, but 
there is another ‘great app’ for ticket purchase. Yes, that is exactly the point being 
criticized! I have no idea what that’s good for. A pity. Uninstalled. 

Lack of a payment method App 23 After the cancelation of the SEPA direct debit procedure as a payment option, I 
canceled my account! Credit card is the only possible option. I have never experienced 
customers being treated so harshly and inconsiderately. 

No sale of entire range of tickets Tickets 14 The only problem is that you cannot book daily tickets (but due to the absurd single 
ticket prices they are the better option here in Stuttgart). If these tickets were available, 
you’d get 5 stars! 

No provision of discounts Special 
ticket 

9 Cheating at the particle pollution lottery? I have so far bought 8 single tickets during 
the particle pollution level warnings in Stuttgart – and won one of them – according to 
my calculations a 12.5% ratio. Moovel Group advertises a 50:50 chance. It is extremely 
unlikely that my chances are so unequal. Have other users had similar experiences? 

No consideration of 
subscriptions and other 
certificates 

Special 
ticket 

7 However, you should also be able to enter: I am a BahnCard owner, I am a pensioner, 
and also if you have a disability certificate. 

Lack of information at booking 
and payment 

Information 5 Taxi reservation. I booked a taxi last night for an airport ride on Sunday. Now under 
‘future trips’ ‘reservation started’ is shown and that’s it. More information or 
cancelation, I don’t know how. Is my requested taxi coming or not? :(  
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S-D logic perspective). 
In addition, our analysis of the customer reviews provided for the 

Reach Now app highlights the importance of app updates for the un-
derstanding of changes in value formation in the customer-to-business 
relationships over time. Usually, software updates are performed to 
improve the functionality and operational reliability, and to close se-
curity gaps, which lead to higher value formation for users. However, 
our results depict that the Moovel Group has also used updates to reduce 
the functionality of its Reach Now app. Several user experienced value 
co-destruction after updates if, for instance, public transport tickets can 
no longer be purchased directly in the app or the range of payment 
methods (e.g., SEPA direct debit, Paypal) is narrowed. In other words, 
the Moovel Group has used updates to change resource integration and 
service exchange among actors, and thus the value formation in the 
customer-to-business relationships. Accordingly, S-D logic research 
should focus on updates to study changes in value formation over time 

and related topics such as the termination of relationships. 
Lastly, we contribute to the S-D logic literature by providing an 

understanding how the IT-enabled value formations in different dyadic 
actor-to-actor relationships of a service ecosystem are linked. Almost all 
previous studies (e.g., Blaschke et al., 2019; Breidbach and Maglio, 
2016; Laud et al., 2019; Rahman et al., 2019; Sigala, 2018) – in line with 
the research gap that we identified for studies with a mobility context – 
only examine the IT-enabled value formation in single dyadic 
actor-to-actor relationships in a service ecosystem. This results in 
limited insights into the emergence and long-term viability of service 
ecosystems. In order to complement our results for value formation in 
the customer-to-business relationships, we conducted interviews with 
experts from the Moovel Group and German public transport organiza-
tions to gain knowledge about value formation in the 
business-to-business relationships. 

Our analysis of the link between the value formations in both dyadic 

Table VIII 
Value co-destruction in phase 5 – Execution.   

Value co-destruction Resource Number of 
customers 

Exemplary customer review 

Phase 5 – 
Execution 

Poor navigation App 4 Has not be improved. It is okay! Almost every train and bus stop has two directions. In the 
display, however, you can’t figure out which direction you should go. The final stop is of no 
use at all. Especially, if you are unfamiliar with the area. This is important. 

No taxi cancelation App 2 After 20 min waiting time and often changing departure time forecasts, myTaxi in Berlin did 
not arrive after all. Unfortunately, there is no cancelation button. I’m getting a private ride 
now. 

Error in opening the car- 
sharing vehicle 

App 2 The Flinkster vehicles cannot be opened. I have tried several times to book and open vehicles 
via the app today. The reservation worked perfectly, but when I stood in front of the vehicle 
nothing happened…After long phone calls with the Flinkster hotline I was able to get help 
after 20 min. Please get on this quickly and see what is going on. 

Failure of the mobility 
service 

Taxi vehicle 1 After 20 min waiting time and often changing departure time forecasts, myTaxi in Berlin did 
not arrive after all. 

Lack of information about 
bike-sharing 

Information 1 For example, you can rent a Nextbike. But it is not written anywhere that the code is for the 
bike lock and not for the computer. And there is no explanation how to return the bike. 

Lack of information about 
public transport 

Information 1 Platform information would be very helpful, especially at large stops or stations. 

Charging card defective 
(car-sharing) 

Charging 
card 

1 Car2go used. Charging card defective, Moovel Group not reachable. Car2go-hotline cannot 
help. I had to pay twice as much as necessary because of waiting time. Never again. 

No reward for charging the 
car-sharing vehicle 

Reward 1 Rewards for charging car2go-vehicles are not credited.  

Table IX 
Value co-destruction – Phase independent.   

Value co-destruction Resource Number of 
customers 

Exemplary customer review 

Phase 
independent 

App crashes App 40 It just doesn’t work. I spent an hour going from error to error and crash to crash until I was finally 
ready to buy a ticket. After I pressed the buy button, you might have guessed it, it came to an error. I 
tried two more times – nothing! I give up and will buy via the Verkehrs- und Tarifverbund Stuttgart 
[the transport and tariff association] at double price ☹ 

Poor functional design App 16 Cumbersome and confusing to use. 
Poor performance App 15 In addition, searching for connections for simple 15-min routes takes over 30 s (even with WLAN). 
Poor customer service Staff 13 Service is almost non-existent. The contact via Twitter was very friendly and helpful, but couldn’t help 

either, because the people responsible were already at the end of the working day. 
Low level of data 
protection 

Data 12 But the app is definitely using too much data without any clear benefit. This looks too much like a data 
leech to me. 

Server connection 
problems 

App 8 Connection?? If the connection exists, it works quite well but unfortunately the server seems to go 
down very often. The app is thus hardly usable. 

High data volume 
consumption 

App 7 For four bookings 317 MB data transfer, there is something wrong!!! 

High battery 
consumption 

App 4 Unfortunately, it is currently draining the battery, although I did not use it and even forced a stop. So 
it is uninstalled. 

No added value App 3 Where is the added value compared to Google Now? I was curious because of all the advertising and I 
am disappointed. I don’t see any added value compared to Google Now (except the information about 
the expected fare) – I already have the car2go-app – why should I use this app? I don’t understand the 
concept. 

Poor visual design App 3 Otherwise only the pale background color disturbs me. 
No offline use App 1 A great app, but unfortunately you always have to be connected to the Internet. It would be great if the 

app could also be used offline. 
Not for disabled 
persons 

App 1 I am unfortunately hearing-impaired, I cannot use everything.  
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actor-to-actor relationships shows, for instance, that the lack of inte-
gration of all ticket types by the public transport organizations leads to 
value co-destruction between the Moovel Group and the users of its 
Reach Now app, because the users have to buy certain tickets from the 
bus driver or install and use a second app (e.g., loss of time, high 
cognitive effort and complexity). On the other hand, the public transport 
organizations sell certain tickets via the Reach Now app generating 
monetary value, and by preventing the sale of other tickets, also ensure 
that their own distribution remains attractive, which leads to lower costs 
of distribution and makes overcharging by the Moovel Group more 
difficult (i.e., value co-creation). The integration of a specific resource 
(here: certain ticket types) by the public transport organizations thus 
leads to different value formations in both analyzed dyadic actor-to- 
actor relationships. Overall, our results provide empirical evidence 
that all four links between value co-creation and co-destruction occur in 
practice (see Table III). 

In summary, our study helps to better understand IT-enabled value 
formations (that take into account both value co-creation and co- 
destruction) among different actors of a service ecosystem, and thus of 
its emergence and long-term viability by shedding light on the resource 
integration and service exchange in the tripartite relationship between 
the Moovel Group, users of its Reach Now app, and German public 
transport organizations. Fig. II exhibits our interactional phase-based 
perspective on IT-enabled value formations in a tripartite relationship 
of a service ecosystem such as that of the Moovel Group. 

5.2. Practical implications 

This study makes several practical contributions. First, smart 

mobility app providers can apply the findings of our work to improve 
their apps and thus to enable a simpler and more convenient use of 
several mobility services during a trip. The results are particularly 
valuable for start-ups which, unlike the Moovel Group, are not sub-
sidiaries of well-established companies (Albrecht and Ehmke, 2016) and 
are often subject to financial and personnel constraints. Our findings go 
well beyond current rather superficial comparisons of the different apps 
and browser solutions available to practitioners (Albrecht and Ehmke, 
2016; Willing et al., 2017a; 2017b) by taking the customer perspective 
into account. Our analysis of customer reviews that were provided for 
the Reach Now app offers deeper insights into user needs at all inter-
actional phases of the customer-to-business relationships, ranging from 
the app installation and registration to the app-supported execution of 
the trip. For example, many users complained that it is not possible to 
buy a (specific) public transport ticket and about the limited payment 
options available. 

In addition, our study points out to the need to improve and stabilize 
the Reach Now app technically to prevent crashes, solve log-in prob-
lems, as well as prevent booking and payment errors. Better under-
standing user needs and eliminating technical shortcomings can make 
using apps such as the Reach Now app more attractive for current and 
potential users. This, in turn, can contribute to a shift in the mobility 
behavior of individuals from private car use to the use of different 
mobility services, such as public transport, and car- and bike-sharing. A 
decrease in private car use helps to address problems such as time 
wasted waiting in traffic or looking for parking, as well as air and noise 
pollution, which are commonplace in cities around the world (Schreieck 
et al., 2018; Willing et al., 2017a; 2017b). 

Secondly, we contribute to the emergence and long-term viability of 

Table X 
Value co-creation in phase 1 – Installation, registration and log-in.   

Value co-creation Resource Number of 
customers 

Exemplary customer review 

Phase 1 – Installation, 
registration and log-in 

App is free of charge App 1 It costs nothing!!! 
Driver’s license 
validation 

App 1 The validation of the driving license is great. Everything can be done easily online. 

Free driver’s license 
validation 

App 1 The validation of the driving license is great. Everything can be done easily online and 
even free of charge. In contrast, in the case of car2go, you have to pay 9 Euro.  

Table XI 
Value co-creation in phase 2 – Information.   

Value co-creation Resource Number of 
customers 

Exemplary customer review 

Phase 2 – 
Information 

Information on 
mobility services 

Information 6 Top app, with a good range of mobility providers. 

Information on travel 
times 

Information 3 But it is very nice that you can always see when the train is going to arrive. Kudos to you. THANK 
YOU. Best regards, Lilli Lilli. 

Information (general) Information 3 SUPER! Uniquely good! There’s a lot more information provided than I thought. I am really 
excited – Thanks for this app! 

Provision of price 
information 

Information 1 Only once did Moovel Group and the Verkehrs- und Tarifverbund Stuttgart [the transport and 
tariff association] quote different prices for the same route. Moovel Group offers a price that is one 
zone cheaper, the Verkehrs- und Tarifverbund Stuttgart the more expensive price. I wrote to the 
Verkehrs- und Tarifverbund Stuttgart and asked for clarification. The Verkehrs- und Tarifverbund 
Stuttgart said that both prices are correct. How about that. The Verkehrs- und Tarifverbund 
Stuttgart just provides the more expensive price information.  

Table XII 
Value co-creation in phase 3 – Optimization and recommendation.   

Value co-creation Resource Number of 
customers 

Exemplary customer review 

Phase 3 – Optimization and 
recommendation 

High-quality 
recommendation 

App 9 I use the app primarily in Stuttgart and there it is much better, especially regarding the 
connections, than the Verkehrs- und Tarifverbund Stuttgart [the transport and tariff 
association] app. 

Good display of 
recommendations 

App 6 A very good app. It always shows the fastest and easiest connection, also considering 
car2go.  
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service ecosystems like this of the Moovel Group (Albrecht and Ehmke, 
2016; Willing et al., 2017a; 2017b) by providing insights into how value 
co-destruction among actors can be better anticipated, mitigated, and 
prevented. Our results indicate that, in addition to an increase in value 
co-creation by improving the quality of the Reach Now app and/or of the 
provided mobility services (e.g., the provision of clean car-sharing ve-
hicles), improved communication and expectation management can 
mitigate and prevent value co-destruction, and thus also lead to 
increased value formation. Many Reach Now app users were angry and 
frustrated when they had to install an additional app in order to pur-
chase public transport tickets and were not informed about this change 
sufficiently in advance. Furthermore, users were displeased to discover 
that they could no longer pay via SEPA direct debit or Paypal and that 
the reasons for this change were not communicated transparently. In 
order to avoid such value co-destruction, our study guides practitioners 
to communicate realistic value propositions to (potential) users and to 
provide timely information on the reasons for any adjustments. 

Finally, our results support automotive companies, such as Daimler 
AG and the BMW Group, in moving from solely making and selling cars 
towards providing mobility services, and thus in successfully adapting 
their business models in response to a changing reality. Solutions like the 
Reach Now app have only recently become available on the market 
through the ongoing technological progress (e.g., sensors, big data) and 
the incipient shift in demand, in particular among young adults, away 
from private car ownership towards the use of alternative mobility 
services (Circella et al., 2017; Rayle et al., 2014; Umweltbundesamt, 

2019) – partly fueled by the problems caused by the predominant usage 
of private cars. With our study, we show how smart mobility apps like 
the Reach Now app and the mobility services they distribute (e.g., 
car2go) can be positioned more attractively on the market by better 
meeting needs of (potential) users. By supporting the shift of revenue 
from the sale of cars to mobility services, the long-term existence of the 
automotive companies can be secured and jobs preserved. 

5.3. Limitations and further research 

Our work has some limitations that should be addressed by future 
research. First of all, our data collection and analysis is limited to one 
case study – the Moovel Group, which offers the Reach Now app. The 
choice of this case seems appropriate, since the intended shift of auto-
motive companies from the production of cars to providers of mobility 
services clearly reflects the shift from the G-D logic to the S-D logic, as 
postulated in the scientific literature (e.g., Gilsing et al., 2018; Vargo and 
Lusch, 2004). Furthermore, the Reach Now app is the joint offer of 
Daimler AG and the BMW Group, two of the largest automotive com-
panies worldwide. However, like most smart mobility apps and browser 
solutions, the Reach Now app focuses on German-speaking Europe 
(Albrecht and Ehmke, 2016; Willing et al., 2017a; 2017b). Other 
countries, for example, have a less extensive public transport infra-
structure, which may result in different user needs with regard to an app 
that supports the use of multiple mobility services. To ensure the 
transferability of the results, further case studies should be conducted in 

Table XIII 
Value co-creation in phase 4 – Booking and payment.   

Value co-creation Resource Number of 
customers 

Exemplary customer review 

Phase 4 – Booking 
and payment 

Offer of discounts Special 
ticket 

24 Thank you, Mr. Daimler! A few years ago, I wouldn’t have thought that such a great offer, of course 
especially the 50/50 chance of winning the ticket on days with particle pollution level warnings 
(…) is possible. Of the seven trips I took in the Verkehrs- und Tarifverbund Stuttgart [the transport 
and tariff association], four were paid for, two of them were 7 zone tickets. 

Simple booking 
and payment 

App 19 Everything in one app, with only a few clicks to book. This is really practical. 

Offer of vouchers Special 
ticket 

1 I use car2go and myTaxi via the app, because I will/must use the voucher function. 

Offering a mobility 
budget 

Special 
ticket 

1 The mobility budget is really practical.  

Table XIV 
Value co-creation in phase 5 – Execution.   

Value co-creation Resource Number of 
customers 

Exemplary customer review 

Phase 5 – 
Execution 

Good navigation App 2 The app helps me several times a week to find my way around Stuttgart and also in 
other cities. 

Chic car-sharing 
vehicles 

Car-sharing 
vehicle 

2 Car2go: Chic cars and a large number of cars. 

Clean car-sharing 
vehicles 

Car-sharing 
vehicle 

1 The use of car2go is running smoothly so far. Always nice and clean cars.  

Table XV 
Value co-creation – Phase independent.   

Value co-creation Resource Number of 
customers 

Exemplary customer review 

Phase 
independent 

High stability App 23 Wonderful, just great. I’ve been using Moovel [now called Reach Now] for a few months now. It is 
super. Everything works just fine. 

Good functional 
design 

App 20 I like this app. It is chic, has an efficient user workflow and does what it is supposed to do. 

Good customer 
service 

Staff 9 Good. The customer service is first class. I mean this seriously. 

Good visual design App 8 A very nice design and a high performance. 
Added value App 7 Ingenious for Stuttgart. Perfect app for the Stuttgart area that combines all possible means of 

transport. You don’t need other apps anymore. 
High performance App 2 Initially, thumbs up: Short loading times.  
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future research. 
A second limitation also relates to the transferability of the results. In 

this study, we analyzed the value formation in the business-to-business 
relationships on the basis of interviews conducted with experts from 
German public transport organizations. Public transport, which includes 
bus, subway, tram, and/or regional train services, guarantees the 
mobility of the German population. The importance of public transport 
is much higher than, for instance, of car-sharing, as evidenced by more 
than 10 billion public transport rides in 2017 (Verband Deutscher Ver-
kehrsunternehmen, 2018). However, the other mobility services (e.g., 
car-, bike- and ride-sharing) to which the Reach Now app provides ac-
cess are usually offered by private companies who may have different 
goals and interests than public transport organizations (Schulz and 
Überle, 2018). For this reason, it is necessary to also examine the value 
formation in such business-to-business relationships. 

Lastly, there are some limitations with regard to the methodology 
chosen for the analysis of value formation in the customer-to-business 
relationships. Following the approach taken in other studies (e.g., 
Dolan et al., 2019; Sthapit and Björk, 2019), we have collected and 
analyzed customer reviews provided for the Reach Now app. But this 
approach does not cover users who do not write a customer review, for 
whatever reason. In addition, due to their format (star rating and 
customer comment), customer reviews can provide a broad overview on 
value formation of a large number of users, but only limited deep in-
sights with regard to value formation of individual users. 

To address this weakness, future research could use in-depth in-
terviews and customer diaries for data collection. In this way, the value 
formation could also be examined over a longer period of time, poten-
tially casting light on the factors that influence whether the initiation of 
a problem-solving process turns initial value co-destruction into value 
co-creation. Both data collection methods also account for the fact that 
(potential) users are not a homogeneous group (e.g., economic, cultural, 
mobility-related, and demographic differences) (Schulz et al., 2020b), 
since “value is always uniquely and phenomenologically determined by 
the beneficiary” (Vargo et al., 2008, p. 148). 

6. Conclusion 

In this study, we examine value formation among different actors 
embedded in the Moovel Group service ecosystem to improve its 
establishment and long-term viability. The Moovel Group offers the 
Reach Now app that makes the use of multiple mobility services during a 
trip more convenient, and thus contributes to the realization of smart 
mobility not based on the predominant use of the private car. Currently, 
however, both the number of users and the number of public transport 
organizations distributing their mobility services via the Reach Now app 
is very low. Drawing on the analysis of customer reviews and expert 
interviews, we develop an interactional phase-based perspective on the 
value formations in the tripartite relationship between app users, the 
Moovel Group, and German public transport organizations. 

Our results show, in particular, that all four possible links of value co- 
creation and co-destruction in the underlying dyadic customer-to- 
business relationships and business-to-business relationships occur in 
practice. For example, not providing access to the entire range of public 
transport tickets leads to value co-destruction for app users, while value 
co-creation takes place for public transport organizations because they 
can continue to use smartcards for their subscriptions that provide a 
higher protection against misuse, and because they can remain in direct 
contact with their customers. 

Our research is unique in several ways. This is the first case study of 
the Moovel Group and their Reach Now app, a joint venture between 
Daimler AG and the BMW Group that supports their transformation 
towards mobility service providers. Furthermore, our work comple-
ments previous studies that have adopted the S-D logic perspective 
which mainly (1) focus on non-IT-enabled value formation, (2) neglect 
the concept of value co-destruction, (3) limit their analysis to single 

dyadic actor-to-actor relationships, and/or (4) examine an established 
service ecosystem. 
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