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Mobile Business Application for Service and Maintenance 

Processes: Using Ex Post Evaluation by End-Users as 

Input for Iterative Design 

Abstract 

Although mobile technologies are increasingly utilized for business purposes, many 

companies have found it difficult to successfully implement them. Not only do the rapid 

technological changes increase the risks of companies’ investments into mobile technologies; 

many such applications have also failed to gain user acceptance. In contrast to the consumer 

domain, there are very few empirical studies of mobile applications’ effectiveness from the 

perspectives of professional end-users. Furthermore, designing mobile business applications 

has become an increasingly iterative and incremental activity, and ex post evaluations by 

actual users can provide crucial feedback to an iterative design process. In this study, we seek 

to contribute to establishing a design cycle that closely links the building and the evaluation 

of mobile business applications. Our objectives are to (1) gain a better understanding of 

mobile business applications’ success by means of ex post evaluations from end-users, and to 

(2) leverage these empirical insights to inform the design of mobile business applications. We 

carried out the study in collaboration with DEKRA Automotive, which offers expert services 

in the automotive sector with experience in mobile business applications. Our primary 

contribution is a systematic approach to using ex post evaluation as input for the iterative 

design of mobile business applications. We suggest an adapted version of the D&M IS 

Success Model, which has process quality as additional construct, as a basis for ex post 

evaluations of a mobile business application by its end-users. Furthermore, we illustrate how 

a performance-based analysis of the empirical results enables one to derive priorities and 

recommendations for future design iterations. Our results reveal that system quality and 

process quality are the main determinants of individual benefits of using mobile business 

applications. Our findings thus contradict other studies that identify information quality as a 

significant motivator of (consumer-oriented) mobile data services. We conclude that a mobile 

business application’s design should focus on process quality, emphasizing functional support 

for operational tasks in a specific work context while ensuring system quality, which is 

largely affected by technology platform choices. 

Keywords: Automotive industry, mobile business applications, IS adoption, IS success, 

mobile services, service and maintenance processes 
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1 Introduction 

Mobile devices such as personal digital assistants (PDAs), tablet computers, and smartphones 

have become widespread and provide users with real-time access to information and services 

from anywhere, and at any time. With the increasing proliferation of mobile technologies, 

computing’s traditional application areas have broadened to encompass a variety of scenarios, 

such as m-commerce, mobile banking, and entertainment services (Bouwman et al., 2009). 

Companies see great potential in utilizing mobile technologies to help business users to 

perform their tasks more quickly and with higher quality while they are away from their 

stationary office (Gebauer et al., 2010; Nah et al., 2005). However, in practice, companies’ 

adoption of mobile business applications has long lagged behind expectations. On the one 

hand, investments in mobile business applications are risky, owing to rapid technological 

changes. In their early phases, emerging mobile platforms and devices target individual users 

and often do not fulfill the requirements of corporate IT. On the other hand, many companies 

have found it difficult to successfully implement mobile applications and to gain user 

acceptance. In contrast to the consumer domain, there is a dearth of empirical insights into the 

adoption of mobile business applications and their effectiveness from the perspectives of 

business users. To date, “the debate has largely failed to embed glowing accounts for 

technological potential in a sound discussion of organizational realities” (Sørensen et al., 

2008, p. 243).  

This gap in the research motivates our study. Building on design science research and the 

current discourse on design evaluation (Helfert, 2012; Hevner et al., 2004; Peffers et al., 

2008), we argue that mobile business applications, as innovative IT artifacts, should be 

evaluated using utility for end-users as a primary criterion. Since designing mobile business 

applications has become an increasingly iterative and incremental activity, ex post evaluations 

of mobile business applications can provide crucial feedback to an iterative design process. 

Thus, our primary objective is to assess mobile business applications’ success in the 

organizational context based on empirical data from actual users. Our secondary objective is 

to demonstrate how these empirical insights might inform mobile business applications’ 

design. We thereby contribute to establishing a design cycle that closely links artifact building 

and artifact evaluation. We collaborated with DEKRA Automotive, a subsidiary of the 

Germany-based company DEKRA AG that offers expert services in the automotive sector 

with extensive experience of mobile business applications in service and maintenance 

processes. Our contribution is a systematic approach for leveraging ex post evaluations from 

the perspective of end-users for the iterative design of mobile business applications: We 

propose to evaluate mobile business applications based on an adapted version of DeLone and 

McLean’s IS success model, which has process quality as additional construct. While the IS 

success model is an established theoretical framework that has been used to explain the 

success of various information systems types (Urbach et al., 2009), to our knowledge, it has 

not yet been used to analyze the success of mobile business applications. The empirical 

analysis of the resulting performance-effect matrix allows us to derive priorities for improving 

the design of the mobile solutions.  
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This paper – a significantly revised and extended version of a conference paper (Legner et al., 

2011) – is structured as follows: In the next section, we review previous research on mobile 

applications’ design and adoption, highlighting the research gap we intend to address. We 

then introduce DEKRA AG’s research context and its approach to mobile business 

applications design and implementation. We then explain our evaluation framework. In the 

following sections, we present the three-step approach we took: model development, ex post 

evaluation, and the performance-based model analysis as input for iterative design. We 

conclude by summarizing our findings and implications as well as presenting an outlook on 

future research opportunities. 

 

2 Mobile Applications Design, Success, and Adoption 

2.1 Design of Mobile Applications 

Mobile computing comprises all activities, processes, and applications that are conducted via 

wireless and mobile communication networks. Mobile technologies have not only broadened 

computing’s traditional application areas, they have also made application design and 

development processes more complex and demanding than in the past (Tarasewich, 2003). 

While all applications need usable interfaces, good interface design of mobile applications is 

particularly challenging. This is not only due to the size of the mobile front-ends in general 

and the diversity of the segment of mobile devices, which comprises smartphones, PDAs, and 

tablets with differing hardware capabilities, operating systems, and/or software platforms 

(Wasserman, 2010). It is also due to restrictions of the various environments in which mobile 

applications are executed (see Table 1), as opposed to traditional applications, which are 

executed on relatively stable desktop PCs. Thus, researchers have introduced contextuality 

(Benou and Vassilakis, 2010; Kakihara and Sørensen, 2002; Tarasewich, 2003) to describe 

the various circumstances in which mobile devices are used and to emphasize the situatedness 

of human interactions that involve mobile devices. 

One dimension of context is a computing environment’s characteristics, which include (a) the 

networking infrastructure’s properties (latency, bandwidth, disconnections, and cost), (b) the 

individual devices’ properties (memory capacity, battery lifetime, processing power, 

input/output, and communication capabilities), and (c) the properties of the operating systems 

(user interface, security, and program execution). A computing context’s characteristics and 

restrictions should be considered while designing mobile applications. For instance, limited 

input capabilities dictate the need for less typing on the keyboard. Besides the computing 

context, user mobility demands that the operational environment’s properties are considered 

when designing mobile applications. On the one hand, the outside environment (noise levels, 

brightness, and temperature) imposes restrictions when using mobile applications. On the 

other hand, the parameters that comprise an application’s operational environment (e.g., the 

location) may enhance the mobile application with information that might benefit users. As a 

third domain, the user context impacts a mobile application’s design in terms of user 

interface, functionality, and content. Users of mobile business applications vary vastly 
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regarding qualities such as computer literacy, preferences, and skills, which must be taken 

into account. Finally, user activities and interactions drive the need for mobile support and 

interaction modalities. 

Computing domain Environment 

domain 

User domain 

Communi-

cation 

network 

Mobile device Operating 

system 

Operational 

environment 

User skills 

and 

preferences 

User 

activities 

WLAN 

UMTS 

Bluetooth 

Mobile ad 

hoc 

network  

… 

Smartphone 

Personal 

digital 

assistant 

(PDA)  

Mobile 

Internet 

device (MID) 

Ultra-mobile 

PC (UMPC) 

Tablet PC  

… 

Windows 

Mobile 

Windows 7 

Phone 

Android 

iOS 

… 

Brightness  

Noise levels 

Temperature 

Wet 

conditions 

Vibrations 

… 

Age 

Gender 

Computer 

literacy 

User 

preferences 

… 

Tasks and 

goals of 

mobile users  

Information 

requirements 

Work 

processes 

Events 

… 

Table 1. Context Domains (derived from Benou and Vassilakis (2010) and Tarasewich 

(2003)) 

2.2 Empirical Studies on Mobile Services Adoption and Success 

For users, mobile computing is associated with unique value factors, such as ubiquity, instant 

connectivity, personalization, and timeliness (Lee et al., 2010). Exploring and evaluating 

mobile computing’s use and requirements from the perspectives of end-users has thus 

attracted much interest from researchers. Table 2 presents selected empirical studies and 

illustrates that their majority investigates consumer-oriented mobile services, notably mobile 

phone and data services (Lee et al., 2010), m-commerce (Benou and Vassilakis, 2010; Lee et 

al., 2007; Lee and Benbasat, 2003; Tarasewich, 2003), m-payment (Pousttchi, 2008), and 

mobile banking (Al-Jabri and Sohail, 2012; Koo et al., 2013; Luarn and Lin, 2005). They 

focus on services that were introduced relatively early on and therefore have established 

traditions. From multiple surveys, Bouwman et al. (2009) observe a move from talk-based 

services towards content-based services. They classify mobile services into three categories: 

content (or information) services, messaging (or communication) services, and a broad set of 

advanced mobile services that enable transactions or specific applications and that are 

provided via high-capacity networks. Given the many types and facets of mobile services, 

Bouwman et al. (2009) argue that mobility in itself requires further conceptualization; we also 
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need a deeper understanding of the differences between the various types of services and 

applications, and the kinds of value they offer.  

While the adoption of consumer-oriented mobile services by end-users has been studied 

extensively via qualitative and quantitative-empirical surveys, their results cannot be directly 

applied to mobile business applications (Gebauer et al., 2010): Consumers decide whether or 

not to use mobile services based on their individual preferences and motivations, while 

businesses implement mobile technologies to automate and streamline business processes and 

to increase the productivity of their remotely distributed employees.  

Reference Focus Application area  Theoretical foundations 

Benou and Vassilakis 

(2010) 

Consumers Mobile commerce Not explicated 

Bouwman et al. (2009) Consumers Mobile services Diffusion of innovations 

(Rogers, 1983) 

Chatterjee et al. (2009) Business Mobile work in 

healthcare 

Information systems success 

(DeLone and McLean, 1992; 

DeLone and McLean, 2003) 

Gebauer et al. (2010), 

Gebauer (2008) 

Business Mobile business 

applications 

Task-technology fit (Goodhue 

and Thompson, 1995), 

technology acceptance model 

(Davis, 1989)  

Al-Jabri and Sohail 

(2012) 

Consumers Mobile banking Diffusion of innovations 

(Rogers, 1983) 

Koo et al. (2013) Consumers Mobile banking Information systems success 

(DeLone and McLean, 1992; 

DeLone and McLean, 2003) 

Lee et al. (2007) Consumer Mobile commerce Task-technology fit (Goodhue 

and Thompson, 1995) 

Lee et al. (2010) Consumer Mobile data 

services 

Two-factor theory (Herzberg et 

al., 1959) 

Lee and Benbasat 

(2003) 

Consumer Mobile commerce Not explicated 

Luarn and Lin (2005) Consumer Mobile banking Technology acceptance model 

(Davis, 1989), theory of planned 

behavior (Ajzen, 1991) 

Mallat (2007) Consumer Mobile payment Diffusion of innovations 

(Rogers, 1983)  

Nah et al. (2005) Business Mobile business 

applications 

Not explicated 

Pousttchi (2008) Consumer Mobile payment Not explicated 

Sørenson et al. (2008) Business Mobile business 

applications 

Not explicated 

Tarasewich (2003) Consumers Mobile commerce Not explicated 

Table 2. Selected Empirical Studies on Mobile Services’ Adoption and Success 
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The few studies dedicated to mobile business applications include those of Gebauer et al. 

(2010) and Gebauer (2008), who combined the concept of task-technology fit and the 

technology acceptance model to explain the adoption and use of mobile technologies in 

business settings. Nah et al. (2005) demonstrated mobile business applications’ impact and 

value in improving the business users’ productivity, as well as increasing process efficiency 

and effectiveness in a utility company. Based on eleven in-depth qualitative studies, Sørenson 

et al. (2008) synthesize organizational implications specifically related to the applications of 

mobile information technology. They identified a number of tradeoffs, for instance between 

mediated versus situated interactions, management control versus discretion, individual 

versus collective collaboration, or ubiquitous versus opaque technologies. 

2.3 Research Gap 

We have identified and reviewed two research streams related to mobile applications: The 

first (Section 2.1) investigates mobile applications’ architectural design and emphasizes 

contextual factors in mobile application development. This research stream can be associated 

with mobile applications’ building or development phase. The second research stream 

(Section 2.2) studies mobile applications’ success and adoption via empirical investigations. It 

relies on data from actual or potential users to evaluate mobile services and applications. 

Neither research stream has fully embraced the specificities of mobile business applications: 

They propose either generic guidelines or architectures for mobile applications’ design, or 

focus mostly on consumer-oriented mobile services and their adoption. Furthermore, we have 

not seen any approaches that establish a design cycle that closely links the building and 

evaluation phases and thereby leverages empirical evaluation to improve a mobile business 

application’s design. 

 

3 Research Setting  

3.1 Motivation for Studying Mobile Business Applications in the Service and 

Maintenance Context 

Our research setting is technical customer service and maintenance – one of the most 

promising areas for mobile business applications (Fellmann et al., 2011; Thun, 2008). This 

has been confirmed by in-depth case studies (Legner and Thiesse, 2006; Nah et al., 2005; 

Thomas et al., 2007): First, these processes are highly information-intensive and generate 

tremendous amounts of paper for documenting maintenance and inspection results. Second, 

documents must be archived for years, to allow for traceability and/or to comply with safety 

regulations. Digital data management can eventually significantly reduce administrative costs. 

Mobile technologies also impose specific work processes, thereby ensuring that technicians 

complete their work accurately and according to predefined instructions. 

3.2 Mobile Business Applications at DEKRA Automotive 

We collaborated with DEKRA Automotive, a subsidiary of the global German company 

DEKRA AG. One of its core business areas is periodical technical vehicle inspection (PTI) in 
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Europe, a state-prescribed regular roadworthiness service for road vehicles. German 

legislation prescribes that each vehicle be checked for electronically regulated safety systems 

such as airbags, ESC (Electronic Stability Control), and ABS (Anti-lock Braking System); 

therefore, specific information needs to be available during vehicle testing. To cover these 

legislative demands, inspections had to change fundamentally, requiring comprehensive 

access to information and applicable procedures. Accordingly, the rapid development of 

mobile technology opens opportunities for both the automotive service industry, particularly 

for inspection services. 

DEKRA Automotive has been evaluating mobile solutions that can improve work processes 

during inspections since 2004. During the initial two-year project, hardware and software 

were chosen and evaluated. The design and development phase of the mobile application 

followed: First, existing work processes were analyzed to identify the main tasks performed 

by employees. These tasks were subsequently transformed into support tasks for use on ultra-

mobile devices. When DEKRA was faced with implementing the directive for PTI’s update in 

Germany, it recognized the need to use vehicle specific information in inspections. So, 

DEKRA IT developers added the associated information requirements to the scope of their 

ongoing mobile development project. The implementation of the final solution had to 

consider hardware and software restrictions. After a four-year development phase, hardware 

from the consumer market and proprietary PTI software fit together well. The first set of 

mobile devices, called DEKRA Pocket Computers (DPC), were rolled out to DEKRA 

inspection engineers in mid-2008.  

At the end of 2008, more than 2,000 DEKRA employees involved in vehicle testing and 

related services were equipped with the DPC. After the establishment phase (about one year), 

DEKRA decided to have its users evaluate the DPC. At the time, the DPC’s use was still not 

mandatory for all users. The evaluation sought to validate the DPC’s implementation success 

and utility from the perspectives of end-users and to gain insights related to future mobile 

business applications designs. The empirical findings would allow DEKRA developers to 

align their defined key demands for further development with end-user expectations. In light 

of rapid technological changes, a technology agnostic evaluation was perceived as valuable to 

understand important design factors from the perspectives of end-users. Since DEKRA could 

not avoid the migration to a new platform, for technological reasons, the empirical insights 

were intended to inform the mobile application group and to help them define requirements 

towards designing a new platform, once a migration became necessary. 

3.3 The DEKRA Desktop Pocket PC (DPC) 

With the development and introduction of its DPC, DEKRA sought to support its employees 

with the most effective mobile solution possible. From the very outset, DEKRA was aware 

that the DPC’s success depended on this mobile solution’s design and its acceptance by end-

users. Thus, DEKRA invested much time and effort into designing this mobile business 

application’s foundations, emphasizing three primary aspects: 
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 Mobile platform choice: It prioritized usability and operation of the device in its day-

to-day working environment.  

 Mobile application development: It sought to design the application structure and 

functionalities to be as intuitive as possible, so as to effectively support primary tasks 

and to allow for easy data input during car inspections.  

 Mobile application support: Use of the mobile application had to be self-explanatory, 

requiring as little support as possible. 

Concerning the mobile platform choice, for a hardware platform, DEKRA decided to use the 

HP IPAQ 214, which met its predefined requirements relating to size, costs, readability, and 

battery life. DEKRA realized its DPC as a single-hand operation application. This would 

allow employees to use it in parallel with a mobile phone. Furthermore, a pen-operating mode 

was realized to give users the most flexible and individual operating options.  

In terms of mobile application development, DEKRA’s mobile business application was 

structured to comprise three main functional area: the order overview, the fault documentation 

tree, and the data collection pages. As the start of each application, the order overview 

displays the most relevant vehicle identification parameters, and provides filter functions for 

selecting further functionality. From this page, the system settings are also accessible, and can 

be individually set by every user. 

The fault documentation, which represents the DPC’s core, is realized by a tree structure. Its 

design was very similar to the stationary PC application, in order to make utilization easier for 

employees (recognition effect). To effectively support fault documentation, the application 

was realized with a minimum of interactions and/or clicks and a very intuitive navigation via 

either the navigation key or pen control.  

For the data collecting pages, DEKRA realized various input features, which support users 

with the easiest and most effective handling during their technical work:  

 Swift input method for dates in a segmented order via the use of the navigation key  

 Shortcuts to main areas 

 User-specific suggestions for alphanumeric input 

 Prediction of expected parameters or figures, such as brake force values referring to 

vehicle weight. 

Concerning end user support for the mobile application, DEKRA sought to provide a low-

support application. In case of problems, users could follow a simple procedure to initialize 

the device.  
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4 Framework for Evaluating Mobile Business Applications as Input for an Iterative 

Design Cycle 

Many companies have found it difficult to gain user acceptance when introducing mobile 

business applications. Adoption issues force them to consider and integrate user feedback 

more carefully into the design cycle. Since mobile application design is becoming an 

increasingly iterative and incremental activity, an ex post evaluation of the design outcomes 

(i.e. the artifact in use) can provide crucial feedback to an iterative design process (see Figure 

1). If design evaluation is based on end-user surveys, it delivers empirical evidence that the 

designed artifact achieves the purposes for which it was designed (Peffers et al., 2008). In 

design science research (Pries-Heje et al., 2008), the assessment of an innovative IT artifact 

based on the subjective opinions of the artifact’s de facto users is considered to be an ex post 

evaluation strategy. It is critical to realize a complete design cycle that connects the building 

phase with the evaluation phase in real-world settings (Helfert, 2012; Peffers et al., 2008). 

Initial Design

Mobile Business

Application

«Artifact in Use»

(1) Evaluation Model

(2) End-User Survey

(3) Performance-based

Analysis

 

Figure 1. Iterative Design Cycle for Mobile Business Applications 

While prior literature has suggested several evaluation criteria for IT artifacts, such as 

functionality, completeness, performance, or usability (Hevner et al., 2004), the ultimate goal 

is to assess their value or utility. In their recent review of evaluation criteria, Helfert et al. 

(2012) suggested differentiating between: (1) quality, as a function of the artifact assessed 

against a specification (independent of users); and (2) utility, to assess whether the output fits 

its purpose and meets users’ subjective needs (dependent on users). Our approach can be 

associated with the second alternative, and employs user-dependent evaluation criteria.  

Building on this rationale, we suggest using user-dependent evaluation criteria. We propose a 

three-stage approach to evaluate mobile business applications’ utility for end-users and to 

derive priorities for their subsequent incremental development (building phase): (1) We first 

develop an evaluation model on the basis of the D&M IS Success Model (DeLone and 

McLean, 2003) considering existing studies on mobile applications and related fields. (2) 
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Using the adapted D&M IS Success Model, we carry out an ex post evaluation, collecting 

survey data from mobile service users, and conduct an empirical validation applying a path 

modeling approach. Finally, (3) we conduct a performance-based analysis to interpret the 

empirical results from the previous stage, and to derive priorities for improving the mobile 

solution’s design. We will present each of the three stages in the following sections. While we 

present an exemplary iteration of the design cycle, our vision is that evaluation and building 

phases alternate (e.g., annually). 

 

5 Model Development 

5.1 The D&M IS Success Model  

Since there is no established model for evaluating mobile business applications’ utility from 

the perspectives of end-users, our research process comprised reviewing the literature to find 

a suitable theoretical foundation for our research endeavor. We identified the D&M IS 

Success Model (DeLone and McLean, 2003) as a comprehensive evaluation framework to 

provide a sound basis for our study. In contrast to other models, such as the technology 

acceptance model (TAM) (Davis, 1989), the D&M IS Success Model offers a relatively broad 

and comprehensive evaluation approach, and is also fairly parsimonious. Most importantly, its 

success dimensions are quality and use constructs, which reflect the two aforementioned 

evaluation criteria types, i.e. quality and utility. Furthermore, its proposed associations have 

been validated by a large number of empirical studies, and many validated measures exist that 

can be reused to assess the proposed success dimension. Several success models for 

evaluating specific IS types – for instance, knowledge management systems (Kulkarni et al., 

2007) or enterprise systems (Gable et al., 2003), but also mobile technologies in healthcare 

(Chatterjee et al., 2009) or banking (Koo et al., 2013) – have been developed from this theory. 

Since the D&M IS Success Model does not rely on technology features, but on quality 

dimensions from the perspectives of end-users, it allows one compare success factors for 

different types of applications and technologies. A comprehensive presentation and discussion 

of the D&M IS Success Model and its application in previous research can be found in the 

review articles provided by Urbach et al. (2009), Urbach and Müller (2011), and Petter et al. 

(Petter et al., 2008; Petter et al., 2012). 

5.2 Constructs 

To adapt the D&M IS Success Model to mobile business applications, we reviewed existing 

studies on consumer-oriented mobile applications that identify system quality and information 

quality as two key dimensions with high impacts on mobile data services usage (Lee et al., 

2010). We also considered some of the extensions to the model related to business 

applications, and specifically employee portals (Urbach et al., 2010), because mobile 

applications share many commonalities with web portals such as front-end integration of 

information, communication, and applications. Based on this literature, we introduced process 

quality as additional construct. This construct complements information and system quality, 

by measuring how the system, together with the presented information, supports the user’s 
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work routines. We argue that process quality is particularly relevant to reflect mobile business 

applications’ unique value factors such as ubiquitous use, instant connectivity, and assistance 

in completing complex tasks. Table 3 contains a complete list of the seven constructs we used 

for the development of the evaluation model. To control for support concerning the mobile 

business application that its users receive from their management, which is considered a 

primary factor in IS use and adoption in organizational contexts, we defined management 

support as a control variable.  

Construct Description 

System quality Can be regarded as the extent to which the mobile business application 

is easy to use to accomplish tasks. For mobile business applications, 

system quality relates among others to system performance and interface 

design and navigation. 

Information 

quality 

Focuses on the quality of the information the mobile application 

provides for its users. Information quality has been shown to be a 

prominent success factor when investigating IS success (McKinney et 

al., 2002). For mobile business applications, we considered the aspects 

of usefulness, understandability, and timeliness. 

Process quality Summarizes the measures that capture the quality of the mobile business 

application’s support of the users’ work routines. It is an additional 

construct that has been added, in line with Urbach et al.’s (2010) and 

Chen et al.’s (2013) work. Specifically, it comprises measures related to 

the efficiency, reliability, comprehensibility, and traceability of the 

supported processes. 

Service quality Includes overall support measures relating to the mobile business 

application that are delivered by the service provider. It considers the 

measures of responsiveness, empathy, reliability, and competence of the 

responsible support personnel. 

Use Measures the mobile business application’s perceived de facto use by 

the employees. It will be assessed by the extent to which the main 

functionalities provided by the mobile business application are used. 

User 

satisfaction 

An employee’s affective attitude to the mobile business application 

when he or she interacts directly with it. The proposed success 

dimension evaluates adequacy, efficiency, effectiveness, and overall 

satisfaction with the mobile business application. 

Individual 

benefits 

Subsume perceived individual benefits measures that the employees gain 

through using the mobile business application. These benefits cover the 

aspects of willingness to use, helpfulness, and usefulness. 

Management 

support (control 

variable) 

Relates to the support that the user receives by his or her management 

on the mobile business application. It evaluates the leadership team’s 

active encouragement of and support for the mobile application’s usage. 

Table 3. Constructs of the Adapted D&M IS Success Model 
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5.3 Hypotheses 

Based on the findings of DeLone and McLean (1992; 2003) and Urbach et al. (2010), as well 

as other related studies, we propose a model that assumes that system quality, information 

quality, process quality, and service quality are linked to user satisfaction and the mobile 

business application’s use, and that these – in turn – influence the individual benefits of using 

the application. To keep the model parsimonious, we omitted the feedback about individual 

benefits to user satisfaction and use, as proposed in the original model. In the following, we 

derive the hypotheses we tested in our study. 

Previous research suggests a positive relationship between an information system’s system 

quality and its use (e.g., DeLone and McLean, 1992; DeLone and McLean, 2003; Iivari, 

2005). Also, in the context of mobile business applications, it is likely that an unreliable 

system and/or one with poor interface design and navigation will be used less often (Koo et 

al., 2013). Thus, we hypothesize: 

H1a: System quality positively influences the use of a mobile business application. 

Similarly, several previous studies suggest a positive relationship between an information 

system’s system quality and its users’ satisfaction (e.g., Iivari, 2005; Kulkarni et al., 2007; 

Urbach et al., 2010). Again, it is likely that a poorly performing mobile business application 

and/or one with poor interface design and navigation will lead to lower user satisfaction than 

a high-quality system (Koo et al., 2013). Thus, we hypothesize: 

H1b: System quality positively influences user satisfaction with a mobile business application. 

The D&M IS Success Model (1992; 2003) assumes that a higher information quality level 

leads to higher usage, which is also supported by related empirical studies (e.g., Hsieh and 

Wang, 2007; Rai et al., 2002). A mobile business application’s purpose is to provide users 

with useful, understandable, and timely information needed to perform tasks (e.g., Gebauer, 

2008; Gebauer et al., 2010; Koo et al., 2013). If low-quality information is provided, users 

will likely use a system less often. Thus, we hypothesize: 

H2a: Information quality positively influences the use of a mobile business application. 

Similarly, previous research suggests a positive relationship between information quality and 

user satisfaction (e.g., Iivari, 2005; Kulkarni et al., 2007). Also, in the context of mobile 

business applications, it is unlikely that a system that provides low-quality information will 

lead to satisfied users. Thus, we hypothesize: 

H2b: Information quality positively influences user satisfaction with a mobile business 

application. 

A primary purpose of a mobile business application is to support and simplify organizational 

work processes. In line with Urbach et al.’s (2010) and Chen et al.’s (2013) work, we suggest 

that process support quality is positively associated with the use of a mobile business 

application. Accordingly, a mobile business application that better supports work routines is 

likely to be used often. Thus, we hypothesize: 



15 

H3a: Process quality positively influences the use of a mobile business application. 

Similarly, Urbach et al.’s (2010) results indicate a positive relationship between process 

support and user satisfaction. Again, we assume that a mobile business application that better 

supports work processes will lead to higher user satisfaction. Thus, we hypothesize: 

H3b: Process quality positively influences user satisfaction with a mobile business 

application. 

The updated D&M IS Success Model (2003) assumes a positive relationship between service 

quality and use, which is also supported by related empirical studies (Petter et al., 2008). In a 

business context, users are dependent on the mobile application for their daily work, and 

technical support in case of system problems or breakdowns is critical to its deployment 

(Chatterjee et al., 2009). Thus, we hypothesize: 

H4a: Service quality positively influences the use of a mobile business application. 

Similarly, previous research suggests a positive relationship between service quality and user 

satisfaction (e.g., Halawi et al., 2007). Also, in the context of mobile business applications, it 

is likely that a more responsive and more competent service will lead to higher user 

satisfaction. Thus, we hypothesize: 

H4b: Service quality positively influences user satisfaction with a mobile business 

application. 

Previous research assumes a positive impact of use on user satisfaction (e.g., DeLone and 

McLean, 2003; Iivari, 2005; Urbach et al., 2010). Also, in the context of mobile business 

applications, we suggest that increasingly better usage experience involving a successively 

deeper embedding of the system into users’ work routines will lead to higher user satisfaction. 

Thus, we hypothesize: 

H5a: Use positively influences user satisfaction with a mobile business application. 

Similarly, previous work also suggests an impact of user satisfaction on use (e.g., DeLone and 

McLean, 2003; Iivari, 2005; Urbach et al., 2010). Also, in the context of mobile business 

applications, users with high user satisfaction will use the system more often than users who 

do not like to use it. Thus, we hypothesize: 

H5b: User satisfaction positively influences use of a mobile business application. 

The updated D&M IS Success Model (2003) suggests a positive influence of use on the net 

benefits of using an information system which is also supported by related empirical studies 

(Petter et al., 2008). In our context, the rationale behind introducing mobile business 

applications is to support users in accomplishing their tasks and, thus, to achieve their 

professional goals. With our focus on the benefits achieved by individual users, we assume 

that higher usage leads to a higher goal attainment. Thus, we hypothesize: 

H6: Use positively influences the individual benefits from using a mobile business 

application. 
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Similarly, previous research suggests a positive relationship between user satisfaction and 

individual benefits (DeLone and McLean, 1992; Iivari, 2005; Urbach et al., 2010). We 

assume that employees with high user satisfaction will more likely benefit from using the 

system than users who do not like to use the mobile application. Thus, we hypothesize: 

H7: User satisfaction positively influences the individual benefits from using a mobile 

business application. 

The resulting adapted D&M IS Success Model is displayed in Figure 2. Each arrow represents 

a hypothesized positive relationship between two success dimensions we will test. Since we 

were interested in understanding end-users’ satisfaction and their acceptance of mobile 

business applications, we focus on individual performance impacts rather than organizational 

performance impacts as the final dependent variable of interest. Measuring the organizational 

impacts of individual IS initiatives has proven difficult (e.g., Gelderman, 1998; Goodhue and 

Thompson, 1995). Thus, we do not include organizational impact in our model, although in 

our view this impact is generally an important part of a comprehensive analysis. 

 

System 

Quality

Information 

Quality

Use
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Process 

Quality 
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Quality 

 

Figure 2. Adapted D&M IS Success Model 

 

5.4 Construct Operationalization 

Following various authors’ recommendations (e.g., Bharati and Chaudhury, 2004; DeLone 

and McLean, 2003; Kankanhalli et al., 2005), we used tested and proven measures, where 

available, for the operationalization of the success model’s constructs. Thus, we adapted items 

identified in previous studies and modified them for use in the mobile applications context 

where required. To operationalize the individual benefits construct, we developed our items 

on the basis of the perceived usefulness measure proposed by Davis (1989) – one of the most 

common impact measures at the individual level (Petter et al., 2008). From the resulting items 

pool, we had to select a limited number of items for our study, because the case organization 

did not want its employees to spend too much time on the questionnaire. Table 4 shows the 

items we finally used and measured on a seven-point Likert-type scale (1 = strongly disagree, 
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7 = strongly agree). We pretested after combining the items in a draft survey instrument. To 

ensure questionnaire design quality and presentation quality, we discussed the draft within our 

research team and modified it according to their feedback. Finally, we put the draft 

questionnaire through a trial run with a group of eight experts in mobile service and 

maintenance processes. Based on their feedback, we finalized the questionnaire’s appearance 

and instructions (see Appendix A). 

 

Construct Items No. of 

items 

References 

System  

quality 

Navigation, searchability, 

structure, usability, 

functionality 

5 Items adapted from Ahn et al. 

(2004), Lee et al. (2010), McKinney 

et al. (2002) 

Information 

quality 

Information usefulness, 

understandability, 

timeliness 

3 Items adapted from Lee et al. (2010), 

Lin and Lee (2006), McKinney et al. 

(2002), Yang et al. (2005) 

Process  

quality 

Efficiency, reliability, 

comprehensibility, 

traceability  

4  New items derived from Puschmann 

and Alt (2005), Martini et al. (2009) 

Service  

quality 

Responsiveness, empathy, 

reliability, competence 

4  Items adapted from Chang and King 

(2005), Pitt et al. (1995), Urbach et 

al. (2010) 

Use Extent of using different 

features 

8 New items derived from Almutairi 

and Subramanian (2005), Chatterjee 

et al. (2009) 

User 

satisfaction 

Adequacy, efficiency, 

effectiveness, overall 

satisfaction 

4 Items adapted from Chatterjee et al. 

(2009), Seddon and Kiew (1994) 

Individual 

benefits 

Helpfulness, importance, 

overall usefulness 

3 New items derived from Davis 

(1989) 

Management 

support 

Encouragement, 

leadership support 

2 Items adapted from Urbach et al. 

(2010) 

Table 4. Construct Operationalizations 

6 Ex Post Evaluation 

6.1 Data Collection 

The questionnaire was distributed to 900 DEKRA employees who had used the mobile 

application at least once during the past month. The participants were invited by email and 

directed to the online survey (in December 2009). To ensure independent and reliable results, 

no incentives were offered for participation. After a 17-day survey period, we closed the 

online survey. In total, 374 DPC users completed the online survey, a response rate of 41.6%, 
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which is considerably above the minimum of 20% recommended by Malhotra and Grover 

(1998). The average time participants took to work through the 42 questions (including 8 

demographic questions) was 15 minutes – the same as the time suggested in our invitation 

email. After eliminating 57 incomplete responses, 317 fully completed survey responses 

remained for data analysis. The respondents’ demographic characteristics are shown in 

Appendix B. 

Given the perceptual assessment of both dependent and independent variables in our model, 

common method bias might have potentially affected our results’ validity. To control for this 

bias, we used Harman’s single-factor test, which is considered the most widespread approach 

(Malhotra et al., 2006). Thus, all the items we used to operationalize our constructs were 

subject to an exploratory factor analysis. We examined the unrotated factor solution to 

determine the number of factors necessary to account for the variance in the items. The factor 

analysis revealed 14 factors with an Eigenvalue greater than 1.0 that account for 64.8% of the 

total variance. And since the first factor accounts for only 26.7% of the variance, we 

concluded that neither “(1) a single factor emerges from unrotated factor solutions”, nor “(2) a 

first factor explains the majority of the variance in the variables” (Malhotra et al., 2006, p. 

1867). Thus, we concluded that common method bias did not significantly affect our results. 

6.2 Analysis and Results 

For the empirical analysis, we employed the partial least squares (PLS) approach (Chin, 1998; 

Wold, 1985) using the data from the survey. Compared to covariance-based approaches, PLS 

is advantageous when the research model is relatively complex with a large number of 

indicators, the measures are not well established, and/or the relationships between the 

indicators and latent variables must be modeled in different modes, i.e. formative and 

reflective measures (Chin and Newsted, 1999; Fornell and Bookstein, 1982). Furthermore, the 

PLS approach is best suited for management-oriented problems with decision relevance that 

focus on prediction (Fornell and Bookstein, 1982; Huber et al., 2007). We used the software 

package SmartPLS (Ringle et al., 2005) for the statistical calculations. 

6.2.1 Assessment of Measurement Models 

We mainly used reflective indicators for the operationalization of the model’s constructs. 

Only use was measured formatively. Following the validation guidelines of Straub et al. 

(2004) and Lewis et al. (2005), we tested the reflective measurement models for internal 

consistency reliability, indicator reliability, convergent validity, and discriminant validity by 

applying standard decision rules. We assessed internal consistency reliability with 

Cronbach’s alpha (CA) (Cronbach, 1951) and composite reliability (CR) (Werts et al., 1974). 

The CA and CR values of most constructs in our model are (see Table 5) above the generally 

recommended minimum of .700 (Nunnally and Bernstein, 1994). Only the CA value of 

management support is slightly below this threshold. However, since CR is recommended as 

the preferred measure (Chin, 1998), we kept the construct in our model and did not alter its 

operationalization. According to Straub et al. (2004, p. 401), values above .950 “are more 
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suspect than those in the middle alpha ranges”, thus indicating potential common method 

bias. For our model, all values are below this threshold. 

We determined indicator reliability, using a confirmatory factor analysis (CFA) within PLS. 

Items with a loading below .700 are usually considered unreliable (Chin, 1998). In our model, 

all loadings are above this threshold with significance at the .001 level. We further tested for 

convergent validity, with the average variance extracted (AVE), a commonly applied criterion 

proposed by Fornell and Larcker (1981). As indicated in Table 5, all the reflective constructs 

in our model have AVE indicators above .500, demonstrating that all constructs possess 

adequate reliability (Segars, 1997).  

Construct CA CR AVE 

System quality .894 .919 .654 

Information quality .849 .909 .771 

Process quality .806 .871 .628 

Service quality .866 .909 .714 

Management 

support 

.650 .851 .740 

User satisfaction .892 .926 .758 

Individual benefits .851 .910 .771 

Table 5. Internal Consistency and Convergent Validity 

To assess the constructs’ discriminant validity, we compared the items’ cross-loadings (see 

Appendix C). Each indicator’s loading is higher for its construct than for any of the others. 

Furthermore, each of the constructs loads highest with its assigned items. Thus, we infer that 

the different constructs’ indicators are not interchangeable (Chin, 1998). Furthermore, the 

square root of each construct’s AVE is greater than their interconstruct correlations (Table 6). 

This result provides more evidence of all the constructs being sufficiently dissimilar (Fornell 

and Larcker, 1981). Finally, we calculated the variance inflation factors (VIF) for all latent 

variables to get an indication of how much of a latent variable’s variance is explained by the 

other models’ variables. Since all VIF values are fairly low (< 3.300), we assumed that 

multicollinearity among the independent variables is not an issue. 
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 1 2 3 4 5 6 7 8 

1. Management support .860        

2. Individual benefits .078 .878       

3. Information quality .164 .416 .878      

4. Process quality .041 .677 .536 .792     

5. Service quality .156 .264 .276 .331 .845    

6. System quality .056 .614 .464 .721 .245 .809   

7. Use .082 .694 .376 .658 .275 .548 form.  

8. User Satisfaction .081 .813 .414 .743 .278 .686 .741 .870 

Note: Diagonal elements represent the square root of the AVE. 

Table 6. Interconstruct Correlations 

We measured the construct use with a formative measurement model. All items show weights 

higher than .100, with significance at the .050 level, which demonstrates a sufficient 

reliability level (Lohmöller, 1989). We also checked the measurement model for 

multicollinearity by means of VIF. Since the value is below the threshold of 10 

(Diamantopoulos and Siguaw, 2006; Gujarati, 2003), we conclude that multicollinearity 

among the items is not an issue in our study. Finally, we followed the suggestion by 

MacKenzie et al. (2005) to also test discriminant validity for the formative constructs. In our 

study, correlations between use and all other constructs of less than .700 (see Table 6) 

indicate good discriminant validity (Bruhn et al., 2008). 

6.2.2 Assessment of the Structural Model 

Once we had validated the measurement model, we analyzed the structural model and tested 

the hypothesized relationships between the constructs (Figure 3). Since our success model 

includes a mutual influence between use and user satisfaction that cannot be simultaneously 

tested, we tested two different models, as proposed by Iivari (2005). Model 1 assumes that the 

influence is from use to user satisfaction, while model 2 works from user satisfaction to use. 

We used bootstrapping with 1,000 resamples to determine the paths’ significance within the 

structural models. 

 



21 

System 

Quality

Information 

Quality

Use

User

Satisfaction

Individual 

Benefits

Process 

Quality 

Service 

Quality 

.059

.039

.151**

-.029.252***

.315***

-.002

.014

-.025

-.026

.533***

.237***

.300***

.518***

.009

.030

.665***

.663***

.201***

.203***

.409***.567***

.452 .578

.694 .602
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Notes: * significant at p<.050; ** significant at p<.010; *** significant at p<.001 

Figure 3. Results of the Structural Analysis 

The structural models’ quality was evaluated on squared multiple correlations (R2) and cross-

validated redundancy measures (Q2). Overall, both models explain a considerable portion of 

the latent variables’ variance. More than half of the variance of the endogenous dependent 

variables user satisfaction (R2 = .694 in model 1 and R2 = .602 in model 2) and individual 

benefits (R2 = .680 in both models) is explained, which can be considered substantial. The use 

variable’s variance (R2 = .452 in model 1 and R2 = .578 in model 2) is explained to a slightly 

lesser extent, but is still at a moderate level (Chin, 1998). We tested the model’s predictive 

relevance with a nonparametric Stone-Geisser test (Geisser, 1975; Stone, 1974). According to 

this test, positive Q2 values confirm the model’s predictive relevance in respect of a particular 

construct. Furthermore, the better the tested model’s predictive relevance, the greater Q2 

becomes (Fornell and Cha, 1994). The test results show positive values for all endogenous 

latent variables. 

Having established the measurement’s validity and having confirmed that the structural 

model’s quality is acceptable, we evaluated the structural paths to test the hypothesized links. 

These are considered to be supported by the data, since the corresponding path coefficients 

had the predicted sign and were significant at least at the p<.050 level (see Table 7).  
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Hypothesized relationship ß (model 1) Support ß (model 

2) 

Support 

H1a System quality  Use .151** Yes -.029 No 

H1b System quality  User satisfaction .252*** Yes .314*** Yes 

H2a Information quality  Use -.002 No .014 No 

H2b Information quality  User 

satisfaction 

-.025 No -.026 No 

H3a Process quality  Use .533*** Yes .237*** Yes 

H3b Process quality  User satisfaction .300*** Yes .518*** Yes 

H4a Service quality  Use .053 No .039 No 

H4b Service quality  User satisfaction .009 No .030 No 

H5a Use  User satisfaction .409*** Yes n/a n/a 

H5b User satisfaction  Use n/a n/a .567*** Yes 

H6 Use  Individual benefits .201*** Yes .203*** Yes 

H7 User satisfaction  Individual 

benefits 

.665*** Yes .663*** Yes 

Path-ß: * significant at p<.050; ** significant at p<.010; *** significant at p<.001. 

Table 7. Results of Hypotheses Tests 

Our study’s empirical results revealed mixed support for the previously formulated 

hypotheses. The paths from system quality to use and user satisfaction, from process quality 

to use and user satisfaction, from use to user satisfaction, and from use and user satisfaction to 

individual benefits emerged as hypothesized. However, the links from information quality to 

use and user satisfaction, and from service quality to use and user satisfaction, are not 

supported. The control variable management support had no significant influence on our 

results, neither as additional antecedent, nor as mediator or moderator. Thus, we concluded 

that the leadership team’s encouragement of and support for the mobile application’s usage 

played no intervening role in our study. 

To find out whether the independent latent variables in our models have a substantial impact 

on the dependent variables, we calculated their effect sizes on both use and user satisfaction 

by means of Cohen’s f2 (Cohen, 1988) (see Table 8). Consistent with the hypotheses test 

results, the effect sizes indicate that process quality and, to a lesser extent, system quality 
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show a substantial effect, while the effect sizes of service quality and information quality are 

negligible. 

 Effect1 (f2) on use Effect1 (f2) on user satisfaction 

Construct Model 1 Model 2 Model 1 Model 2 

System quality .020 .002 .098 .118 

Service quality .004 .002 .000 .003 

Process quality .210 .043 .105 .279 

Information quality .000 .000 .003 .003 

1Values for f2 between .020 and .150, .150 and .350, and exceeding .350 indicate that the exogenous variable has 

a small, medium, or large effect on an endogenous latent variable (Chin, 1998). 

Table 8. Effect Sizes 

 

7 Implications for Iterative Mobile Business Application Design  

7.1 Performance-based Model Analysis 

By means of performance-based model analysis we were able to analyze the impacts of the 

model’s independent variables and thereby derive the priorities for mobile application design. 

For this purpose, we contrasted the corresponding latent variables’ index values with their 

total effects on the model’s final dependent variable, i.e. individual benefits (see Table 9). 

This approach has already been used by other authors (e.g., Fornell et al., 1996; Martensen 

and Gronholdt, 2003; Urbach et al., 2011) to improve the interpretability of path modeling 

results. We estimated the latent variables’ index values by means of the weighted average of 

the scores from the corresponding measurement variables and transformed them to a 0 to 100 

point scale. Thus, they can be considered as performance measures for the respective 

constructs. The total effects are the independent latent variable’s direct and indirect effects on 

the dependent latent variable. 

Construct Index values Standard deviation Total effects on 

individual benefits2 

Information quality 77.840 17.290 – / – 

Process quality 60.111 17.901 .451 / .451 

Service quality 75.592 14.917 – / – 

System quality 60.327 20.433 .239 / .239 

2 Total effects were calculated for both model 1 and model 2. 

Table 9. Index Values and Total Effects 

This performance-based model analysis demonstrates that process quality had a relatively 

high and system quality a moderate total effect on the individual benefits construct. At the 

same time, both constructs had significant lower index values compared to the remaining two 
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latent constructs, i.e. information and service quality, which did not significantly influence the 

dependent variables.  

To derive specific recommendations for the design of mobile business applications, we 

combined the estimated total effects and the performance indexes of the dependent variables 

into an effect-performance matrix. Since such a data presentation is appealing from a 

management perspective and can be useful in priority-setting and strategy development, it is 

also called a priority map (Martensen and Gronholdt, 2003). Figure 4 shows the priority map 

for the construct individual benefits. The lines separating the cells represent the average total 

effects and index values. Of the four resulting cells, the lower-right one is the area with the 

greatest opportunity. While these constructs’ effects are relatively strong and, there is 

sufficient room for performance improvement. Accordingly, we conclude that future design 

improvements should address both process quality and system quality in order to efficiently 

increase the individual benefits for the mobile application users. 
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Figure 4. Priority Map for Individual Benefits 

7.2 Interpretation and Recommendations for Mobile Application Design  

First, the empirical results confirm that the mobile business application can generally be 

considered successful from the perspectives of end-users, while leaving some room for 

improvement (index value of individual impact: 64,955). They also underpin that some of the 

initial design goals were met by the DEKRA Pocket PC. DEKRA’s emphasis on providing an 

easy-to-use and low-support application (see Section 3.3) has been found to be successful, as 

confirmed by the high index values for service quality and the non-significant impact of 

service quality. In case of problems, users follow a simple procedure to initialize the device, 

which results in a very low number of service incidents. At the same time, users are fairly 

satisfied with the resolution of the remaining problems by the DPC support team, as indicated 

by the high index values for service quality.  
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Concerning mobile application design, the empirical data underpins system quality’s 

relevance from the perspectives of end-users and points at potential for improvement 

concerning the DPC’s navigation and usability. DEKRA finds that system quality is largely 

influenced by its initial mobile technology platform choice. A particularity of mobile 

applications is that the hardware platform defines the operating system and imposes 

significant constraints on the application design and its ease-of-use, particularly concerning 

navigation, searchability, or usability.  

Interestingly, process quality was very relevant to DEKRA employees, while information 

quality had non-significant impacts on use and user satisfaction. Our interpretation is as 

follows: In service and maintenance processes, mobile business applications’ use is mostly 

embedded in the operational business processes. Thus, the productivity and quality 

improvements that technicians realize in their daily work routines by using the mobile device 

are the main driver of use and user satisfaction. The quality of vehicle-specific information 

without reference to the process plays only a minor role. PTI inspectors do not seem to access 

vehicle information on a mobile device during vehicle inspection, but rather from their 

stationary work environments. However, when the necessary information is provided in the 

right context, it is appreciated by users, as indicated by the fairly high index value for 

information quality. 

Table 10 summarizes DEKRA’s interpretation of the empirical findings, along with the 

implications for mobile application design. The performance-based analysis suggests that 

future mobile application design should address both process quality and system quality, 

while service quality and information quality will have little or no effect on individual 

benefits. When it came to using these empirical findings as input for incremental development 

(the building phase), DEKRA realized that it needed to address them in two different ways 

and at different development speeds. Process quality was addressed in typical release cycles 

by extending the functionality of existing applications or adding further applications, while 

system quality could only be improved when migrating to a new mobile platform. This 

implies decomposing the incremental development and the iterative development of mobile 

business applications (see Section 4) into two streams:  

 Mobile application development (functional extensions): In the next releases, DEKRA 

prioritized improving process quality by extending functionality. It also added further 

applications, as well as information and control functions for test equipment. Today, 

more than 4,000 employees are equipped with the DEKRA DPC.  

 Migration to a new mobile platform: Significant improvements in system quality are 

only possible with the migration to the next technology generation, comprising 

Android or iOS-based mobile touch devices, which are not only easier to use, but also 

provide more options for visualization and larger screens. DEKRA – like many 

companies – has been faced with fundamental changes of mobile devices and their 

operating systems in the market. Since production was ceased on the HP IPAQ 214 

and Microsoft took its mobile operating system Windows Mobile 6.5 off the market, 
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DEKRA selected Samsung Galaxy S5, an Android-based mobile touch device as 

mobile platform for the DEKRA Pocket PC Version 2.  

 

Construct Interpretation for DEKRA Implications for iterative mobile appli-

cation development (artifact building)  

System  

quality 

Moderate total effect on 

individual benefits: Potential for 

improving the DPC’s navigation 

and usability.  

The current mobile technology 

platform constrains mobile 

application design; 

improvements can only be 

addressed when migrating to the 

new platform. 

Largely influenced by the mobile 

technology platform choice (device, 

hardware platform, and operating 

system).  

Significant improvements in system 

quality require migration to a new 

technology platform; system quality 

should be considered as evaluation 

criterion when selecting mobile 

platforms.  

Information 

quality 

High index value, but no effect 

on individual benefits. 

Employees do not seem to 

access information without 

reference to the process on a 

mobile device, but rather from a 

stationary work environment.  

When setting priorities for mobile 

application development, pure 

information access and data viewing 

applications should be deprioritized. 

 

Process  

quality 

High total effect on individual 

benefits. 

Process-supporting 

functionalities are most 

important for employees, since 

mobile business applications use 

is embedded in work routines. 

When setting priorities for mobile 

application development, the focus 

should be on extending process support 

within existing applications or adding 

further applications that support 

employees in their daily operations. 

Future releases should focus on extending 

process support in de facto work 

environments: Mobile application design 

needs to consider contextuality and 

situatedness in the work routine. 

Service  

quality 

High index value, but no effect 

on individual benefits.  

Confirms that the DPC is 

already an easy-to-use 

application resulting in very few 

technical service incidents. 

Mobile applications are fairly easy to use 

and users are experienced in their use. 

Service provided by support personnel is 

only required in emergency situations. 

The focus should be on low-support 

applications. 

Table 10. Interpretation and Design Recommendations 
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7.3 Discussion and Generalization 

The empirical results are aligned with the existing literature on mobile business applications 

(Gebauer et al., 2010) that emphasizes system quality’s relevance for mobile applications’ 

success. System quality has a direct positive influence on user satisfaction, but only an 

indirect influence on use. A key finding from our analysis is that process support positively 

influences use and user satisfaction; thus, it is the most important determinant of the 

individual benefits of using mobile applications in service and maintenance scenarios, while 

information quality has no significant impact. By identifying process support as the most 

important determinant of individual benefits, our findings emphasize the mobile business 

application’s unique value factors, such as ubiquitous use, instant connectivity, and assistance 

in completing complex tasks. The empirical results underpin the importance of contextuality 

in mobile applications’ design (see Section 2.1) to deal with the situatedness in work routines 

and de facto work environments. With its emphasis on process quality and the non-significant 

impact of information quality, our study reveals specific characteristics of mobile business 

applications compared to other mobile services types. Our findings contradict many studies 

that use the D&M IS Success Model (Petter et al., 2008) and show a strong correlation 

between information quality and user satisfaction, including the study by Lee et al. (2010), 

which identifies information quality as a significant motivator of (consumer-oriented) mobile 

data services. Similar to the studies on employee portal success by Urbach et al. (2010), 

service quality – which comprises the responsiveness, reliability, and competence of end-user 

support – has neither a positive influence on use nor on user satisfaction. This may be 

explained by the fact that contemporary Internet and mobile applications are fairly easy to use 

and that users are experienced in their use.  

Based on the study findings, we can derive recommendations for the design of mobile 

business applications (see Table 10). Their design should primarily focus on system quality 

and specific process support. To improve system quality, companies should concentrate on 

aspects such as accessibility, interface design, navigation, and usability, which are highly 

dependent on the mobile platform choice (the device, its hardware platform, and its operating 

system). Concerning the functionality provided by mobile business applications, the results 

suggest that development efforts should target process quality and should provide specific 

functionalities that support employees in performing their daily tasks in their work 

environments. Information quality and service quality have less influence on the individual 

benefits of an application’s use. Service quality can be deprioritized, since the latest 

generations of mobile devices are intuitive to use and allow one to build low-support 

applications.  

 

8 Summary and Conclusion 

To summarize, our study results comprise a systematic approach to leverage ex post 

evaluations from the perspectives of end-users for the iterative design of mobile business 

applications, including (1) a theoretically grounded evaluation model based on the adapted 
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D&M IS Success Model, (2) an empirical study as ex post evaluation of a mobile business 

application from the perspectives of actual users, and (3) a performance-based analysis of the 

empirical results to derive priorities and recommendations for future design iterations. By 

considering mobile business applications, our research complements existing empirical 

studies, which mostly focus on consumer-oriented mobile services’ success and adoption, and 

reveals specific success factors from the perspectives of professional end-users. Our results go 

beyond the existing body of research, in that we consider mobile business applications as 

innovative IT artifacts that should be improved in iterative design cycles. With the ex post 

evaluation of their utility for end-users and the performance-based analysis, we suggest 

theoretically grounded techniques to better link the building and evaluation phases in the 

iterative design of mobile business applications.  

We contribute to both theory and practice. From a practical perspective, our framework and 

empirical study has helped DEKRA to analyze end-user satisfaction with the DPC and to 

improve its mobile business application design. Furthermore, the empirical results reveal that 

system quality and process quality are the most important levers of this mobile business 

application’s success, and thereby provide guidance for the mobile application’s future 

development. While the results of the performance-based model analysis provide specific 

advice to our case company, the structural analysis results provide generalizable indications 

concerning the factors that contribute to successful mobile business application design, which 

might well also be relevant for other companies.  

Our contribution to theory is the development and empirical testing of a modified version of 

the D&M IS Success Model for mobile business applications and performance-based analysis. 

While the IS success model is an established theoretical framework that has already been used 

to explain the success of various information systems types, our study is among the very first 

to empirically validate a comprehensive success model for mobile business applications. 

Thus, we address the various authors’ recommendations (e.g., DeLone and McLean, 2003; 

Iivari, 2005) to extend and further empirically test the IS success model in different settings 

and system contexts than in previous studies. Compared to the updated D&M IS Success 

Model, our extensions and empirical results underpin process quality’s impacts on individual 

benefits in the context of mobile business applications, emphasize the unique characteristics 

of mobile business applications, and identify their situatedness in the business process as a 

particular form of contextuality (see Table 1) as an important success factor in their design. 

Our empirical results thereby draw the attention of researchers to the embedding of mobile 

applications in work routines. They confirm recent studies’ insights related to mobile 

technology-mediated work emphasizing the congruency between mobile applications and 

activity systems (Karaniasos and Allen, 2014) and the affordances that mobile applications 

bring to individual routines (Boillat et al. 2015).  

Our study further contributes to the existing body of research by proposing a novel approach 

to support the iterative design of mobile applications (see Figure 1) that relies on a rigorous ex 

post evaluation of the design outcomes (i.e. the artifact in use). The suggested theoretically 

grounded techniques build on the D&M IS Success Model and allowed us to better link the 
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building and evaluation phases in the iterative design of mobile business applications. By 

integrating the D&M IS Success Model in the ex post evaluation of an IT artifact, we also 

contributed to linking two allegedly separate paradigms, design science and behavioral 

science. Thus, we sought to answer the call by Hevner and March (2003, p. 111) to “combine 

the creativity and precision of design science with the empiricism and discipline of behavioral 

science”. Thus, we encourage researchers to follow this path and to investigate the 

complementary of the design-oriented and behavioristic research paradigms (e.g., Buhl et al., 

2012; Junglas et al., 2011) in research on mobile business applications.  

Our study is limited in that the assessment is based on individual perceptions of business 

users. To improve future research, we suggest integrating additional factual data to avoid 

subjective estimation variance. The use construct is especially appropriate for measurement 

by automatically collected data, for instance, relating to the frequencies of use and intensities 

of use of mobile business applications. A further limitation relates to individual benefits, 

which we intentionally chose as the final dependent variable. Although individual impacts are 

an important indicator of the application’s success, particularly for mobile business 

applications, future research might also incorporate organizational impacts in order to get a 

broader picture of the net benefits related to mobile business applications’ utilization. Finally, 

we used Harman’s single-factor test only to control for common method bias, which is 

considered a limited approach (Podsakoff et al., 2003). Since more advanced tests require the 

collection of a marker variable, which we did not include in our survey, we cannot completely 

rule out that a common method bias affected our findings’ validity. 

From a practical perspective, mobile business applications design strongly depends on the 

available mobile technology platforms, and the fundamental changes introduced by Android 

and iOS-based mobile touch devices has forced many companies to migrate their mobile 

applications. The understanding of a mobile business application’s utility and success factors 

from end-users’ perspectives is particularly useful for coping with ongoing innovations in 

mobile technology and for justifying application development priorities as well as migration 

paths to new technology platforms. Although we were only able to show a single iteration of 

the design cycle, our vision is for an ex post evaluation to be done regularly (e.g., annually) as 

input for the release and migration planning of mobile business applications. 
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Appendix A 

All items were measured using a seven-point Likert-type scale (1 = very low and 7 = very 

high). The reliability indicator Cronbach’s alpha is reported for each of the constructs that 

were operationalized reflectively. 

 

A.1 System quality (Cronbach’s alpha = .894) 

Please assess the system quality of the DEKRA Pocket Computer (DPC) for the general 

inspection (GI). 

SYS_QUAL1: My DPC allows me to easily navigate through the GI application. 

SYS_QUAL2: My DPC enables me to easily find the information needed for the GI. 

SYS_QUAL3: The GI application on my DPC is well-structured. 

SYS_QUAL4: The GI application on my DPC is easy to use. 

SYS_QUAL5: The GI application on my DPC offers the functionalities needed for the GI. 

 

A.2 Information quality (Cronbach’s alpha = .849) 

Please assess the quality of the information provided by the DEKRA Pocket Computer (DPC) 

for the general inspection (GI). 

INF_QUAL1: The information provided by my DPC is useful. 

INF_QUAL2: The information provided by my DPC is understandable. 

INF_QUAL3: The information provided by my DPC is up-to-date. 

 

A.3 Process quality (Cronbach’s alpha = .806) 

Please assess the quality of the process support provided by the DEKRA Pocket Computer 

(DPC) for the general inspection (GI). 

PRO_QUAL1: My DPC efficiently supports the GI processes. 

PRO_QUAL2: My DPC reliably supports the GI processes. 

PRO_QUAL3: My DPC supports the GI processes in a way that allows one to understand 

them. 

PRO_QUAL4: My DPC supports the GI processes in a way that allows one to trace them. 
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A.4 Service quality (Cronbach’s alpha = .866) 

Please assess the service quality of the personnel responsible for supporting your DEKRA 

Pocket Computer (DPC). 

SER_QUAL1: The service personnel are always highly willing to help whenever I need 

support with the DPC. 

SER_QUAL2: The service personnel provide personal attention when I experience problems 

with the DPC. 

SER_QUAL3: The service personnel provide services related to the DPC at the promised 

time. 

SER_QUAL4: The service personnel have sufficient knowledge to answer my questions 

concerning the DPC. 

 

A.5 Use 

Please indicate the extent to which you use the DEKRA Pocket Computer (DPC) to perform 

the following tasks. 

USE1: Using the DPC for the general inspection (GI) in general. 

USE2: Using the DPC for the GI of vehicle that obligatory need vehicle-specific information 

(VSI). 

USE3: Using the DPC to capture defects in the GI. 

USE4: Using the DPC for the GI without setting up a vehicle at the mobile engineer terminal 

(MET) before.  

USE5: Using the DPC at the stationary engineer terminal (SET). 

USE6: Using the DPC at the MIT. 

USE7: Using the DPC for vehicle identification number (VIN). 

USE8: Using the DPC for the inspection-specific notices of the system data application. 

 

A.6 User satisfaction (Cronbach’s alpha = .892) 

Please indicate your satisfaction with your DEKRA Pocket Computer (DPC). 

USE_SAT1: How adequately does the DPC support your tasks related to the GI. 

USE_SAT2: How efficient is your work with the DPC? 

USE_SAT3: How effective is your work with the DPC? 

USE_SAT4: How satisfied are you with the DPC on the whole? 
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A.7 Individual benefits (Cronbach’s alpha = .851) 

Please assess the individual benefits derived from using your DPC. 

IND_BEN1: The DPC is helpful to accomplish my tasks. 

IND_BEN2: The DPC is useful for my job. 

IND_BEN3: I would not want to discontinue my DPC use. 

 

A.8 Management support (Cronbach’s alpha = .650) 

Please assess the organizational culture concerning using the DPC. 

MAN_SUP1: My supervisor actively encourages me to use the DPC. 

MAN_SUP2: My organization’s leadership explicitly supports the DPC’s use. 

 

 



39 

Appendix B 

Age (years) Gender Computer skills 

0 to 25 2 (0.6%) Male 317 (100%) Very good 46 (14.5%) 

25 to 30 39 (12.3%) Female 0 (0.0%) Good 142 (44.8%) 

30 to 35 40 (12.6%)   Sufficient 91 (28.7%) 

35 to 40 48 (15.1%)   Medium 33 (10.4%) 

40 to 45 71 (22.4%)   Insufficient 4 (1.3%) 

45 to 50 65 (20.5%)   Poor 1 (0.3%) 

50 to 55 28 (8.8%)   Very poor 0 (0.0%) 

55 to 60 22 (6.9%)     

60 to 65 2 (0.6%)     

Table 11. Respondents’ Demographic Characteristics 
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Appendix C 

Items 1 2 3 4 5 6 7 

MAN_SUP1 .869 .042 .162 .054 .160 .031 .069 

MAN_SUP2 .852 .095 .119 .014 .108 .067 .071 

IND_BEN1 .046 .908 .399 .636 .235 .586 .777 

IND_BEN2 .117 .850 .328 .564 .214 .502 .653 

IND_BEN3 .050 .875 .364 .578 .246 .524 .704 

INF_QUAL1 .132 .404 .775 .461 .222 .446 .382 

INF_QUAL2 .149 .336 .925 .469 .250 .377 .346 

INF_QUAL3 .149 .336 .925 .469 .250 .377 .346 

PRO_QUAL1 .066 .401 .506 .755 .319 .519 .433 

PRO_QUAL2 -.015 .654 .317 .803 .226 .615 .718 

PRO_QUAL3 .004 .563 .386 .805 .308 .516 .592 

PRO_QUAL4 .096 .470 .546 .804 .221 .618 .548 

SER_QUAL1 .188 .268 .292 .329 .907 .234 .265 

SER_QUAL2 .060 .265 .208 .274 .829 .191 .263 

SER_QUAL3 .136 .106 .164 .225 .744 .154 .161 

SER_QUAL4 .140 .219 .245 .275 .891 .237 .233 

SYS_QUAL1 .035 .492 .426 .627 .253 .810 .556 

SYS_QUAL2 .030 .539 .429 .562 .203 .820 .584 

SYS_QUAL3 .077 .458 .308 .565 .142 .773 .545 

SYS_QUAL4 .093 .413 .334 .536 .159 .790 .477 

SYS_QUAL5 .020 .525 .317 .639 .220 .836 .570 

USE_SAT1 -.002 .718 .336 .673 .216 .633 .909 

USE_SAT2 .086 .756 .403 .679 .238 .594 .896 

USE_SAT3 .063 .752 .415 .668 .258 .625 .877 

USE_SAT4 .148 .593 .275 .557 .261 .531 .794 

Table 12. Cross-loadings of Reflectively Measured Constructs 


