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Abstrakt 

 

„Bring Your Own Device“ oder kurz BYOD ist ein Trendthema mit dem sich das IT 

Management auseinandersetzen muss. Die Debatte über die Kosten, Vorteile und 

Risiken ist in vollem Gange. Dieser Forschungsbericht setzt sich mit der Sicht des 

Nutzers auseinander, unter besonderer Berücksichtigung der Fragestellung, welche 

Rolle ein BYOD-Angebot für die relative Attraktivität eines zukünftigen Arbeitgebers 

darstellt. Die Ergebnisse der Studie werden mit Hilfe eines Strukturgleichungsmodells 

und deskriptiver Statistik analysiert. Die Forschung liefert Ergebnisse über die Faktoren 

die einen Einfluss auf die BYOD Benutzung haben, wie sich die Arbeitgeberattraktivität 

durch das Angebot eines BYOD Services verändert und ob die potenziellen Mitarbeiter 

an einer BYOD Nutzung interessiert sind. 

 

 

Abstract 

 

“Bring Your Own Device” or short BYOD is a new trend topic the IT management has 

to deal with. The debate about the costs, benefits and risks is in full swing. In this 

research, the customer is put in the center of attention. To measure the individual 

constructs in the research model, a quantitative survey is conducted. The results of the 

survey are analyzed using a structural equation model and descriptive statistics. The 

research provides, first, results about which factors have an influence on a BYOD use, 

how the employer attractiveness changes by the offering of a BYOD service and 

whether the potential employees are interested in BYOD usage.  
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1. Introduction 

1.1 Introduction to the Research Field  

In recent years, the global IT organizations have been working to build up fixed 

standardizations with regard to their service offerings. Both hardware and software 

components as well as the support services were limited to a predefined IT service 

catalogue. These measures were taken to avoid that due to a wide variety of offers 

the ability to manage all the components and therefore a safe usage is lost and can 

no longer be guaranteed. 

 

This standardization process was just thought through to the end, respectively many 

companies have just implemented such standardization measures. Since that time 

many companies rely on the usage of standardized pc clients, a central IT shopping 

cart and the centralized infrastructure on predefined standardization mechanisms.  

 

Shortly after the appearance of the first smartphones and tablet PCs the employees 

brought the first devices to the office. With the new consumer devices the user 

associates increased comfortable user experience completely detached from the 

often prevailing frustration that is linked with the use of business IT. 

 

Since most of these devices are used without knowledge of the IT, the devices are 

not managed by the company and for this reason no risk assessment and active 

defence can be operated. Within the companies arise a shadow IT infrastructure. 

 

More and more users want to use productively their own devices in everyday 

business work. For this reason, some companies like Citrix (Vogel et al. 2010) or 

IBM (IBM 2011) have begun to allow the employees to use private devices for 

business activities. The trend seems to behave in future to the opposite direction of 

the standardization process and is known as “Bring Your Own Device” or short 

BYOD. 
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In the IT world, there are still extensive debates about whether BYOD is a step in 

the right direction or whether the customer benefits in relation to the costs are not 

justified. 

 

Due to this trend, the boundaries between work and private life are also blurring 

more and more and at the same time the work-life balance changes dramatically. 

Flexibility and mobility are increasingly moving into the focus of the employer but 

also of the employees. Mobile devices are especially in demand in regions where it 

is difficult if not even impossible to get a landline connection to the 

telecommunications network or to the Internet. This trend is observed mainly in the 

BRIC countries in which many large companies expects high growth and therefore 

these markets represent the potential future target markets of a BYOD service. 

 

1.2 Current State of Research 

Scientific papers on the relatively new topic BYOD are hardly available. (Becker et. 

Al 2012) Practitioner literature and studies which deal with BYOD focus in most 

cases only on technical background and security threats of the BYOD phenomenon. 

 

A good introduction to the management, governance and business alignment of 

BYOD (also called Shadow IT) provides the scientific work of Györy et al. (2012) of 

the University of St. Gallen. In this paper, the authors provide insights into the critical 

factors and show which failed business-IT alignment attempts lead to shadow IT. 

 

Fortinet, a network security company, published a study on this particular topic. In 

this study "Fortinet Internet Security Census 2012", the company deals with the 

effects of BYOD in terms of the Generation-Y (persons aged between 20 and 29 

years) and conducted a survey in which 3,800 young workers from 15 countries 

answered questions about their BYOD habits. Fortinet determined that the 

Generation-Y is a potential risk to the IT security of the companies. 74% of all 

respondents reported to practices BYOD regularly almost daily. (Pütter 2012) 
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Most white papers, journal articles and papers which have been published about 

BYOD, deal with the technical aspects, for example solution and strategies for 

security, device management, integration and storage issues. A view sources 

provide information about the importance of mobile devices and the effects 

associated with BYOD. 

 

Lang (2012) for example writes of the blurred boundaries between private and 

business life which is pushed by a BYOD service offer. The market research 

company Canalys reported about changing sales figures in terms of mobile devices 

and desktop hardware (2012) and the website World Stats informs about the 

centroid displacement in the number of Internet users towards the Asian region 

(World Stats 2012) 

 

In a study published by Cisco the changes in working life associated with BYOD are 

examined. This study documents, that for young workers today not only the salary 

plays an important part. Instead, it is important for them how the company 

positioned itself regarding device flexibiliation and the social media topic. Many 

young workers would rather reject a job offer which excludes these aspects of IT 

usage than to accept it. (Cisco 2011) 

 

This is underlined by the statement of the chief technical officer of the Fujitsu 

Technology Solutions, who speaks in October 2011 about the "War of Talents", in 

which BYOD is a significant factor. (Srocke & Donner 2011) 

 

In another study, which was conducted, commissioned by the German Federal   

Ministry of Education and Research, the authors examine in which areas of the IT 

BYOD causes impacts, and which advantages and disadvantages arise for the 

company and the employees. (Becker et al 2012) The findings of this report are 

investigated in detail in the further execution of this thesis.  

 

The technology market research institution Gartner, points out clear differences 

within the companies regarding the BYOD implementation. These differences are 

especially region-based. In a study Gartner illustrates the regional different tablet 

support of companies in BRIC countries (extensive support) and for those in non-
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BRIC countries (low support). These differences can be attributed primarily to the 

fact that in the BRIC countries, the proportion of Generation-Y  employees is 

substantially higher, which is also confirmed in another Gartner survey from the year 

2012 (Needle 2012). This trend in the BRIC countries is also underlined by an article 

of the journalist Nilsson (2012). 

 

The consulting company Accenture has analyzed BYOD internationally. In this 

process Accenture has determined that BYOD currently has its focus in South 

American and Asian countries. There, the employees use most often, both private 

hardware devices and private software applications to perform their work (Harris & 

Junglas 2012) 

 

A holistic approach, which deals with the expectations and requirements of a BYOD 

service from a customer perspective, is not available. It also should be examined 

how the perception of a BYOD service varies due to different cultural backgrounds 

of the IT customers. At this point, the research of this bachelor thesis starts.  
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1.3 Research Aims and Central Research Questions 

As part of the research, four key research questions related to the perception and 

the usage of a BYOD service are examined. 

(1) What are the user’s expectations and requirements aimed at a BYOD 

service in a globally active engineering company? 

In the context of this first research question the aim is to determine whether the 

users have clear expectations and requirements at a BYOD service. In addition, it 

should be considered whether there are any aspects which set themselves apart 

from the other BYOD facets. Moreover it should be analyzed whether there are any 

characteristics of a BYOD service which the user rejects or which discourage the 

user from using such a service. 

(2) Are future employees interested in a BYOD service and want to use it? 

The second question refers to the actual usage intention of the potential service 

users. Thereby the question should be answered, whether the potential future 

employees would use a BYOD service if such a service would be offered. 

(3) Are there any cultural differences in the perception of a BYOD service? 

In order to answer the third question it should be analyzed whether the BYOD 

service perception is influenced by cultural backgrounds of the participants. For this 

purpose the individual countries or regions are examined separately. 

(4) Could a company use a BYOD service as a mean to recruit future 

professionals and to retain qualified employees?  

With the last question it should be considered to what extent potential new 

employees are affected by a BYOD service when choosing their employer. 

Furthermore it should be investigated whether the employer attractiveness is 
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enhanced by the offering of a BYOD service thus to attract new professionals or 

retain skilled workers. 

 

1.4 Description of the Research Methods 

In an appropriate research model should be developed, based on the acquired 

knowledge of the literature research. Established models are essential for the 

research, thus to ensure that the research reaches a reliable result. On basis of this 

research model, hypotheses which should be verified by a quantitative survey are 

drawn up. After completion of the survey, the results are analysed using a structural 

equation model and descriptive statistics. 

 

1.5 Outline of the Thesis 

After this chapter, the work is structured into nine further main chapters. In the 

following chapter, the theoretical bases are formed and important term definitions 

are explained.  

 

In the following chapter the theoretical foundations, the origin and development of 

the research model is described. First, in this chapter, the theoretical ideas behind a 

research model are explained, then the derivation of the initial research model is 

described and finally each construct is introduced in detail.  

The sixth chapter contains all information about the research design and the 

research process.  The data analysis part is divided into three chapters. In the 

seventh chapter of the thesis a demographic overview of the survey participants is 

provided. This chapter is followed by the analysis of the data and the presentation of 

the survey results using a structural equation model. In the last part of the data 

analysis, the survey data are analysed based on descriptive statistics methods.  

 

In the last chapter, before the conclusion, recommendation actions for dealing with a 

BYOD service are presented, based on the analysis results. Finally, the research 

results and research limitations are discussed and further research 

recommendations are proposed. 
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2. Term definitions 

2.1 Bring Your Own Device  

“Bring Your Own Device” is an IT trend which enables the employees to use their 

private IT devices within the scope of a provided IT Service for business purposes. 

This evolution has the potential to redefine the relationship between employee and 

the IT department. Consumer IT is almost always designed to generate an enjoying 

and efficient experience to the customer. In many cases this experience is different 

when an employee uses the corporate hard- and software solutions. Here, the 

employee is often faced with frustrating experiences. In the past the enterprise IT 

influences the employee in his private purchase decisions but today it is more the 

other way round. The top-down innovation flow within the business has been 

transformed into a bottom-up approach. The employee gathers more and more 

experience with IT devices in his private life and he also wants to be able to use 

these positive associated features in his business life. (Becker et al. 2012) 

 

The major drivers of this upcoming BYOD trend are the “Digital Natives”, thus 

people who have learned the handling of digital devices from an early age and now 

proceed into business life. This group fundamentally differs from the "Digital 

Immigrants", those people without early technological socialization. Before this new 

generation of workers access the working life they have collected quite a different 

experience in their childhood than the non-digital grown up generation. For example 

in 2001, young school-leavers have spent an average time of 5,000 hours of reading 

but about twice as much time in front of the PC, and four times the time in front of 

the TV. For this reason, “Digital Natives” have different requirements for IT as 

“Digital Immigrants”. Important features are among others a constant flow of 

information, the constant networking with social media platforms and a passion for 

multitasking ability. Because of these facts it is difficult to explain to “Digital Natives”, 

why certain behaviours and ways of dealing with IT in private life are commodity but 

are rather difficult to transfer in the business world. (Vogel et al. 2010) 
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A variety of market research enterprises, consulting houses and research 

institutions have published in recent months and years, several studies and journals 

about BYOD. In those publications the authors deal with the advantages and 

disadvantages of BYOD from the perspectives of the using employee and the 

permitting enterprise.  

 

The paper, published by Becker et al. (2012) summarizes the ideas of 14 BYOD 

papers. In this journal the authors also rank the aspects by their frequency of 

mentioning. The results are visualized by their quantitative value in the following 

figure. (Becker et al. 2012) 

 

Figure 1: Advantages and Disadvantages of BYOD (Based on Becker et al. 2012) 

To analyse the further evolution of the BYOD technology the Gartner Hype Cycle for 

Emerging Technologies is an appropriate information medium. The Hype Cycle is an 

annual maturity assessment to interpret the development of latest discussed 

technologies. Gartner visualize their forecasts in a graph with five key phases to 
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provide an overview of the current status of a trend, their potential to solve real 

business problems and exploiting new opportunities. (Gartner n.d.) 

 

As to be seen in figure 2, Gartner believe that BYOD has reached the Peak of 

Inflated Expectations this year. Furthermore it is imaged that Gartner classify BYOD 

and Consumerization as two different technology trends but with the same time to 

reach the plateau of productivity. Gartner wrote in a statement to the Hype Cylce 

2012 that other technologies, which also arise in the current Hype Cycle like 

HTML5, silicon anode batteries or hosted virtual networks, need to mature before a 

functioning BYOD scenario is imaginable. (Gartner Press Release 2012) 

 

Figure 2: Gartner Hype Cycle for Emerging Technologies, 2012 (Gartner 2012) 

The term “Bring Your Own Device” is often interpreted differently. In Germany when 

somebody uses the vocabulary “Bring Your Own Device”, the term device is 

associated with the word smartphone. But the word “device” represents much more, 

for example a tablet, a notebook, a printer or even a hotspot. (Lang 2012) 
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Furthermore, different types of financial models are documented in literature. These 

models differentiate primary in that respect, who purchases the devices and how the 

financial efforts are shared.  

 

Model 1 - The basic idea behind Bring Your Own Device (BYOD) 
The employee uses his/her own private device without receiving a financial compensation from the 
company, but he or she can freely determine which device he or she wants to use. (Bocker & Klein 
2012) 

 
Model 2 - We Sponsor Your Device (WSYD)  
The employee purchases an own private mobile device, agrees to use the device for business 
purpose and receives therefore a financial compensation from the company. The employee is still 
allowed to use the device also for private purpose. Further working devices are not provided by the 
employer. This compensation is usually a fixed amount for a defined period, for example, 1,000 € 
every 3 years.  (Citrix already implemented such a strategy) (Vogel et al. 2010) 

 
Model 3 – Choose Your Own Device (CYOD) 
The employee can select a device from a predefined shopping cart which is financed by the 
company and the device may also be used for private reasons. (Lang 2012) 
 

As mentioned before Gartner distinguish between BYOD and Consumerization. In 

many other scientific journals and studies the terms are used synonymous.           

 

Both subjects are related but they are not the same. Consumerization of IT (CoIT) 

assumes that the users demand an ever faster and more intuitive use of technology, 

software tools and devices. The focus of the user is on a trouble-less availability and 

on an exceedingly high ease of use. On the other hand BYOD literally describes 

what the term suggests. The employees bring their own private device to their 

workplace in order to use these devices also for business purposes. (Dasher 2012) 

and (Crawford 2012) Other often used synonyms for BYOD are Shadow-IT or also 

Rogue IT. (Györy et al. 2012) 
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2.2 IT-Service 

In order to understand the idea behind an IT service, it is necessary to understand 

the concept of a service. In the literature exists no standard definition of a service 

however, there are different approaches to define services from a results-, potential-

, process- and phase-oriented perspective. (Fandel & Wildemann 2004). 

 

The results-oriented perspective by Rudolf Maleri explains a service as the 

combination of productive factors in order to produce immaterial economic goods 

which satisfy the needs of other people. (Maleri 1997) 

 

Anton Meyer defines a service from a potential-oriented perspective by focusing on 

the integration of the external factors, but without ignoring the immateriality and the 

phase model (Haller 2010): 

 

“Die Absatzobjekte von Dienstleistungen sind Leistungsfähigkeiten von 

Menschen oder Objektsystemen, insbesondere Maschinen, die auf der Basis 

gegebener interner Faktoren direkt am Menschen oder deren Objekte 

(externe Faktoren) mit dem Ziel erbracht werden, an ihnen gewollte 

Veränderungen zu bewirken oder gewollte Zustände zu erhalten.“                                          

(Based on Meyer 1987 p.26) 

The process-oriented definition of a service by Berekoven (1974) and Rosada 

(1990) focuses on the process chain which requires the combination of the product 

factors and the factual, spatial and temporal coordination between service provider 

and receiver. The last perspective, the phase-oriented perspective by Hilke (1989), 

Corsten (1990) and Meyer (1991) considers the previously stated perspectives of 

the service characterization isolated or integrated. (Fandel & Wildemann 2004) 

 

Essential is the fact that the generation and the usage of a service happen at the 

same time. In addition, a service, in contrast to a product can be influenced during 

the generation. (Bonk et al. 2010) 
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The aim of a service can consequently be seen in the generation of an immaterial 

economic good, by a defined process and a combination of productive factors, 

which fulfils the service receiver’s needs of a desired change or to obtain intended 

conditions.  

 

In the German-speaking world the service term is mostly associated with value-

added services like assembling or repairing. (Haller 2010) 

 

The fundamental concept of an IT-service is equal to that of a conventional service. 

A service provider generates a service for a service receiver. To enable the service 

generation the service provider supplies the necessary resources, equipment and 

know-how for this purpose. Based on the general service definition, IT services are 

defined as services which are provided to the service receiver by IT infrastructure, 

applied technologies, processes and individuals of the service provider. (Bonk et al. 

2010) 

 

IT services should not only support the core business but also make contributes to 

the competitive advantages and generate new market potentials. It is important that 

the IT service provider in terms of the changing demand for IT services react 

flexibly. The quality of service depends to a decisive extent on the supplier-customer 

relationship. How the customer in the end perceives the service is affected by the 

personal impressions and expectations. Whether the customer expectations have 

been fulfilled depends primarily on how well in advance a dialogue has been held in 

which the detailed requirements were recorded. (van Bon et al. 2006) 

 

Does the delivered service correspond to the expectations? 
Can a similar service be expected in the next order? 
Is the cost of the delivered service acceptable? 

 

In order to be able to answer these questions at the end positively, an on-going 

dialogue between provider and customer is required. To ensure a good quality of 

service, the provider must constantly observe what the customer expects in the 

future and align his services with regard to these expectations. (van Bon et al. 2006) 
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2.3 Expectations 

The term expectation is on the one hand a component of the thesis title and 

therefore a significant characteristic of this thesis. On the other hand Gartner use 

this term to describe an IT-trend progression.  

 

The Oxford Dictionaries explain expectations as “a strong belief that something will 

happen or be the case “. (Oxford Dictionaries 2010b) 

 

Another synonym for expectation is the word expectancy which is also used later in 

this thesis. Expectancy describes the “the state of thinking or hoping that something, 

especially something good, will happen”. (Oxford Dictionaries 2010a) 

 

A further definition is published by Schreiner (2005 p. 89) who is cited by Trefz and 

Büttgen (2007) and describes expectation in the following way:  

 

“Im Gegenteil [zu Bedürfnissen] spiegeln Erwartungen erhoffte oder 

antizipierte Leistungen wider. Eine Erwartung ist bewusst, spezifisch, 

oberflächlich und kurzfirstig. Sie kann durch gesellschaftliche und 

demografische Faktoren, persönliche Bedürfnisse, mündliche Empfehlungen, 

bisherige Erwartungen oder Erfahrungen und Werbung beeinflusst werden.“                                  

(Schreiner 2005 p.89)  

It is possible to differentiate between two types of expectation. Normative 

expectations (target expectation) refer to the opinion of the customer what should 

happen or how a service should be designed. Consequently normative expectations 

are wishes of the customer which only can be influenced to a limited extent by the 

provider. Predicative expectations (what will be expectation) represent the beliefs of 

the customers how something will be in the future. Unlike to normative expectations 

predicative expectations can be influenced by the provider for example by 

advertising and individual consulting. (Meffert & Bruhn 2006)  
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Bruhn and Richter (2005) referring to Zeithaml et al. (2003) who postulate that the 

customer expectation can differentiate into three various determinants. These 

determinants are customer-oriented, provider-related and competitor-related factors.  

 

The quality management within an organization cares about a positive perception of 

the quality of the offered services. Customers perceive a satisfaction generating 

service quality if the expectations were fulfilled or even were exceeded. After 

receiving the service the customer compares the actual quality of service with his 

pre-determined expectations. If the received service exactly corresponds to the 

expectations it is referred to confirmation, if the service exceeds the expectations it 

results in positive disconfirmation and in accordance a worse service as expected 

results in negative disconfirmation.  In this context, it is also referred to a 

confirmation/disconfirmation paradigm. (Bruhn & Richter 2005) 

 

“Other important quality models are the approaches of Berry (1986) and 

Brandt (1987), which are not identical but feature the same division into 

quality dimensions as the central idea. Berry divided service quality into 

“routine” and “nonroutine”, whereas Brandt distinguished between “minimum 

requirements” and “value-enhancing” elements. “ (Kahle & Close 2011) 

Minimum requirements or routine components therefore include features that the 

customer considers as essential components of a service. Such features are natural 

for him/her and therefore they only are perceived when deviations from the latent 

expectations arise, for example, the inaccuracy of the billing for a service. Value-

enhancing elements are unexpected characteristics of a service that are perceived 

by customers as a pleasant surprise and as value improving for the service. An 

example of this would be the provision of a free 24-hour service hotline.(Engelke & 

Pfohl 1997) 
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2.4 Requirements 

A uniform and clear scientific definition for the term requirements does not exist. 

(Versteegen 2004) According to the application of the term requirements, it is 

necessary to quote an appropriate definition for explanation. 

 

According to the IEEE (Institute of Electrical and Electronics Engineers) Standard 

Glossary of Software Engineering Terminology (1990) a requirement is defined as: 

 

(1) A condition or capability needed by a user to solve a problem or achieve 

an objective. 

(2) A condition or capability that must be met or possessed by a system or 

system component to satisfy a contract, standard, specification, or other 

formally imposed documents. 

(3) A documented representation of a condition or capability as in (1) or (2). 

 

Balzert defines requirements in a software development project as follows:  

 

“Anforderungen (requirements) legen fest, was [Stakeholder] von einem 

Softwaresystem als Eigenschaft erwarten kann.” (Balzert 2009 p.455) 

Freeman (2010) specifies a stakeholder as “[…] any group or individual who can 

affect or is affected by the achievement of the organization's objectives.”  

 

Requirements are therefore wishes and objectives which the user / customer 

declares as a condition or attribute on a developed system or service. With this 

system or service the user / customer wants to solve a problem or achieve a special 

goal. Both documented and undocumented properties and conditions can be 

described as requirement. Further requirements are the basis for the development, 
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the formulation and award of contract, the communication, the improve of employee 

satisfaction, and so on. (Jochem & Landgraf 2011) 

 

Requirements can be formulated in various ways. The various request formulations 

can be classified into two main groups: the popular and the fancy types of 

formulations.  (Versteegen 2004) 

To the popular requirement formulations belong among others:  

 formulated text documents 
 keyword collections 
 drawings 
 tables  

Fancy types of formulation are for example: 

 videos 
 mind maps 
 software 

The approaches around the requirements elicitation and evolution are 

predetermined by the requirements management and engineering. Requirements 

management is defined as the requirements control, tracking and administration as 

well as the management and control of the process and the objectives. The 

requirement engineering collects all executive activities like analysis, specification, 

documentation, review and change of requirements. (Jochem & Landgraf  2011) 

 

These tasks have parallels to the activities of the PDCA (Plan-Do-Check-Act) cycle of 

the statistician Steward Deming who formulated this cycle in the 1950s. (Koch 2011) 

 

The technical term for a requirement list varies, depending on the process stage, 

author and usage. Two examples are the specification book and the book of 

requirements. (Schäppi et al. 2005) 

 

According to the DIN 69905, a specification book describes the totality of the 

receivable of the customer to the goods and services of a contractor.  The 

specification book records all quality relevant requirements in the highest possible 
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detail and thus it is the long wish list of the customer. The requirements can be 

summarized under the following categories: essential, important and nice to have.  

 

Based on the DIN 69905, a book of requirements describes a worked out plan by 

the contractor to implement the tender specification presented by the customer’s 

specification book.  (Ruf & Fittkau 2008)  

 

3. Research Model 

3.1 General Information to Understand the Theory 

Concept 

The foundation of every empirical social research is the theory model. For this 

reason it is important to understand what a theory model is, which components are 

used to create a theory system and how a theory is constructed. 

 

The theory is a system of statements which includes several hypotheses.  

 

Schnell et al. (2011) define a hypothesis as “[…] a general statement about the 

relationship between empirical and logical facts and no linguistic conventions.” 

Hypotheses generally refer to comment describing a relationship between two or 

more variables. In general hypotheses are formulated as “if.., then..” or “the.., the..” 

with comparative adjective statements.  

 

Regularities have the same structure like hypothesis. The difference between the 

two concepts is the evidential support. In contrast to a hypothesis it is referred to 

regularity if the considered statement was already confirmed frequently in reality. 

(Schnell et al. 2011) 

 

Variables can have both qualitative and quantitative character and are used as 

factors in scientific hypotheses and theory systems. Fundamental to this is that a 

variable always has at least two characteristic values, if this is not the case then the 

supposed variable is a constant. (Mayer 2009) There are different kinds of variable 
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classifications which can be found in the initial research model. The specific 

clarifications of these variables directly take place in the respective declaration. 

 

Before the research theory can be constructed the matching literature according to 

the research question must be viewed and evaluated. After this step a determination 

of a research theory can be achieved in three different ways. The first option is to 

adopt an already in literature elaborated theory for a certain subject area. The 

second possibility is to transfer an already existing scientific theory idea to the 

identified research question. If an adoption of an established theory was impossible 

the third opportunity would be to evaluate the different theoretical approaches in 

order to construct an own fitting theory system. (Schnell et al. 2011) 

 

3.2 The Construction of the Initial Research Model 

For the examination of information systems already exists several established 

theories which have been used to investigate certain aspects of technology 

utilization. 

 

With regard to the research question, the technology acceptance model (TAM) and 

his derivatives were evaluated. The Technology Acceptance Model represents a 

model which makes declarations about whether a person is going to use a 

technology or not.  

 

Figure 3: Technology Acceptance Model (Davis et al. 1989) 
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The model postulates that two factors significantly influence the acceptance of a 

new technology. These two factors are the “Perceveid Usefulness” and the 

“Perceiveid Ease of Use”. “Perceived Usefulness” describes the subjective 

perception of the user that the technology is able to influence his productivity in a 

positive way. “Perceveived Ease of Use” measures the perception of the user, how 

much effort must be invested to use a new technology. The “Behavioral Intention to 

Use” depends on the “Attidue Toward Using” and the “Perceived Usefulness”. 

(Davis et al. 1989) 

 

At first sight the model looks like it matches for the identified BYOD research 

questions but on the second lance it is obvious that some essential aspects can’t be 

measured with the TAM. To answer the research questions, the perceived 

usefulness needs to be analysed but in a different issue. In fact, the whole 

requirements and expectations section is not detected in the model.  

 

The unified theory of acceptance and use of technology (UTAUT) is a collection of 

eight previous information system research models. The UTAUT is specialized in 

the description of the behavioral intention and the following use behavior. Four 

additional variables moderate the impact of the four key factors which are 

influencing the “Behavioral Intention”.  
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Figure 4: Unified theory of acceptance and use of technology (Venkatesh et al. 2003) 

In consideration of the research question the UTAUT model can be used as 

foundation of the initial research model which has to be constructed.  However the 

model offers with the introduced moderator variables useful approaches for the 

theory development. (Venkatesh et al. 2000) 

 

Due to the fact that the specialized information system theories cannot provide one 

hundred percent answer to the research questions it is necessary to elicit in 

contiguous research fields whether there are suitable theories available which 

contain constructs that can be used to extend the UTAUT model. 

 

One of these bordering research areas is the marketing area. Because one aim of 

this thesis is to examine the customer value from a customer perspective, it is first of 

all necessary to define the customer value.  

 

The business consultant Mirko Duessel visualizes in a chart his ideas of the 

composition of customer value from a customer’s point of view.  The key note is that 

the customer value consists of three main factors: timing, quality and price. This 

concept was also published in 2000 by the editor Clemens Heidack in the 

publication "High Tech - High Risk".  
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Figure 5: Composition of Customer Value (Based on Duessel 1999) 

In order to completely answer the positioned research questions, it is required to 

incorporate this type of concept in the drawn up research theory.  

 

Another significant aspect which is missing in the previously presented scientific 

models is the motivation factor effect. In an article Walter Edelmann published 

insights about the development of motivation in the learning environment. He argues 

that there are two different ways of generating motivation. Intrinsic motivation is 

based on an inner desire or drive to carry out a certain action. The reason for the 

implementation of this action is in a positive experience which is associated with the 

action. 

 

The action is therefore its own reward, and satisfies the person with the activity 

itself. In contrast of the intrinsic motivation, extrinsic motivation is activated by 

external incentives and generates behaviors with a temporal delay. These behaviors 

are performed because the person expects positive results. The consequence is 

separate from the action. Typical characteristics extrinsically motivated actions are 
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the expectation of monetary reward or to avoid negative consequences from the 

society. (Edelmann 2003) 

 

From these perceptions, Edelmann derived the following model of motivation.  

 

Figure 6: Intrinsic and Extrinsic Motivation Model (Based on Edelmann 2003) 

 
The previous discussed theory systems and models are specialized in certain 

research areas. To answer the established research questions conclusively, a 

model is required which combines the individual aspects of the different theories in 

an integrated theory system. 

 

The development of an own model implicates the risk that the model will be too 

complex and furthermore that it is not yet scientifically proven. For this reason the 

previously introduced UTAUT model is extended to include the required factors 

which are needed to answer the research questions. In the following image the 

developed initial research model is mapped. 
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3.3 Description of the Initial Research Model 

In the following chapter the various variables, relationships and hypotheses of the 

initial research model are explained in a more detailed way.  

 

For this purpose in the first step the different influencing factors are explained.  

 

In the second step it is explained which underlying features are included in the 

respective construct and what effect this feature has on the respective construct. 

 

The UTAUT model already includes a couple of influencing characteristics of other 

research models which forms the established four input factors. The fitting UTAUT 

characteristics for the established research questions are transferred in a collection 

which is extended by specific BYOD characteristics.  

 

 

 

Finally the corresponding hypothesis is point out to provide an overall model 

context.  

 

3.3.1 Private IT Experience (PIE) 

The private IT experience is a construct which influences certain input factors of the 

behavioral intention in the individual cases in a positive or negative way.  

 

Employees tend more and more to a sense of entitlement. They want to self-

determine which devices and software products they use to work. These private IT 

experience is becoming increasingly important for IT managers. With the 

implementation of a BYOD service these habits would also be supported and are of 

benefit to the user. (Lang 2012)  
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A brief definition of this construct is the degree of private experience that an 

individual has collected in the IT environment.  

 

Private IT    

experience: 

The most important private IT usage habits concerning BYOD are:  
 

 usage of social networks 
 individual online habits 
 individual email checking habits 
 individual use of chat programs  
 multiple or single device usage 
 usage of smartphones and/or tablets and/or notebooks 

 
 

From these findings, the following hypotheses can be derived: 

 

H1a: The private IT experience has an effect on the performance expectancy. The 

higher the private IT experience, the higher is the performance expectancy.  

H1b: The private IT experience has an effect on the effort expectancy. The higher 

the private IT experience, the lower is the effort expectancy.  

 

3.3.2 Perceived Innovativeness (PI) 

In his executions Rogers defines an innovation as “[…] an idea, practice or object 

that is perceived as new by an individual or other unit of adoption”. (Rogers 2003 

p.12) Furthermore Rogers explains that the perceived newness of the idea affects 

the reaction and the classification of the individual person.  

 

“If the idea seems new to the individual it is an innovation”. (Rogers 2003 p.12)  

 

To be converted into the UTAUT formulations the perceived innovativeness 

construct in the initial research model is the degree to which an individual perceives 

that the paraphrased system/ service is a new concept. 

 

From this it follows that a diversification of the perceived innovativeness leads to an 

effect on the linked constructs. In the underlying BYOD research questions it is 

initially assumed that the perceived innovativeness has an effect on social influence. 

Other researches indicated that the perceived innovativeness also has significantly 
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positive effects on the perceived usefulness (performance expectancy). (Jeung-Tai 

& Chihui 2009) 

 

In order to evaluate the influence of this input factor we consider how the product 

launch time influences the perception of the customer.  

 

Perceived 

innovativeness: 

The influence of timing contributes to a considerable extent to the 

success of a technology. In case of trend topics it is mainly the 

time-to-market factor that is important. Time-to-market is the 

period of the development right up to the launch of a product.   

(Helbig & Mockenhaupt 2009) Transferring this knowledge to the 

implementation of a corporate innovation, in this case the time-to-

market would be the period starting with the adaptation of the 

idea to provide a technology right through to distribution of the 

product or the activation of the service for the internal market. 

The company's management has to determine which way in 

terms of an innovation implementation should be followed. If the 

image of a technology innovator is intended, the innovation 

should be introduced at an early stage. Such a decision is called 

a pioneering strategy. The danger of this strategy is that 

innovation will not gain acceptance, and thus the development 

and implementation costs were invested in vain respectively the 

new technology cannibalize a previous one. The other strategy is 

to await the further development of an innovation and to capture 

it later on. This follower strategy creates the risk to fall behind 

technologically. (Alberts & Grassmann 2005) 

As a consequence, the right timing affects the perceived 

usefulness of a technology. A too late implementation of an 

innovation results in the fact that the customer perceives the 

product not as an innovation but as commodity. 

Referring to the concept of Everett Rogers, which he released in 

his 1962 published book "Diffusion of Innovations", there are five 

different timing characteristics for a BYOD service: 
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 innovative service 
 service ready for everyday use 
 commodity service in an early stage 
 commodity service in a late stage 
 laggard service 

 
 

 

One question aims on the personal technology assessment of the current and future 

potential customer of a BYOD service. In it, the customer should make a 

classification if a BYOD service will be for himself or herself rather innovative, ready 

for everyday use, commodity or rather will already be a laggard service. 

 

The resulting hypotheses are: 

H2a: The perceived innovativeness has an effect on the performance expectancy. 

The higher the perceived innovativeness, the higher is the performance expectancy.  

H2b: The perceived innovativeness has an effect on the social influence. The higher 

the perceived innovativeness, the higher is the social influence.  

 

3.3.3 Performance Expectancy (PE) 

Performance expectancy stands for the individual’s believe that the system helps 

him or her to attain gains in his or her job performance. (Venkatesh et al. 2003)  

 

In the BYOD context theses gains are attained by the use of private devices like 

smartphones, tablets or notebooks.   
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Figure 8: Structure of the Performance Expectancy Model Construct 

The perceived usefulness explains the degree to which a person believes that using 

a particular system would enhance his or her job performance (Davis et al. 1989). 

Extrinsic motivation refers to ‘‘the performance of an activity because it is perceived 

to be instrumental in achieving valued outcomes that are distinct from the activity 

itself” (Davis et al. 1992). The job-fit construct descends the Model of PC Utilization 

by Thompson et al. (1991). This construct describes how the capabilities of a 

system enhance an individual’s job performance. Because the job-fit and extrinsic 

motivation construct already cover the idea behind the perceived usefulness 

construct, these two constructs are not need not to be measured separately from 

each other. The relative advantages from the innovation diffusion theory by Moore 

and Benbasat (1991) investigate whether the usage of the new product or service 

represents an upgrade compared to the predecessor. Since BYOD is not a follow-up 

of an existing service but rather a new concept, the relative advantages compared to 

the predecessor cannot be evaluated.  

The outcome expectations are measured by BYOD specific aspects such as:  

 
 

 increase of flexibility 
 increase of motivation 
 increase of mobility 
 increase of productivity  
 increase of working speed 
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In addition it should be captured which expectations the individual IT users connect 

with BYOD and what can be expected from their point of view in the coming years.  

The standard UTAUT performance expectancy construct is extended by the 

following BYOD characteristic: 

 

BYOD 

Potentials: 

This variable represents the added benefits of a BYOD service 

and was derived from the customer value definition of the Gabler 

Wirtschaftslexikon (n.d). The added benefits listed below are 

derived from the findings of Becker et al. (2012), the results report 

of the Accenture study by Harris & Junglas (2012) and on the 

basis of proposed additional benefits by colleagues. 

With regard to the BYOD research topic these added benefits are: 

 
 

 reduction of frustrations caused by company IT 
infrastructure and policies by using the own device 

 usage of non-business applications 
 avoidance of usage restrictions 
 business usage of public social networks 
 business usage of further communication programs 
 benefits of merged private and business life 
 access to company fileserver, intranet and e-mail account 
 processing of workflows from everywhere 

 
 

 

The performance expectancy has the strongest effect on behavioural intention in 

both voluntary and mandatory settings. (Venkatesh et al. 2003) Based on these 

findings the following hypothesis was developed: 

 

H3: The performance expectancy has an effect on behavioral intention.  
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3.3.4 Effort Expectancy (EE) 

The effort expectancy is defined as the degree of ease associated with the use of 

the system. (Venkatesh et al. 2003)  

 

According to Venkatesh et al.(2003) this construct is the second most important 

predictor of a user’s behavior after the performance expectancy construct.  

 

 

Figure 9: Structure of the Effort Expectancy Model Construct 

Perceived ease of use is the degree to which a person believes that using a system 

would be free of effort. (Davis et al. 1989) Ease of use is descended from the 

innovation diffusion theory by Moore and Benbasat (1991) which difficulty level is 

associated with the use of the service.  

 

IT customers in business want to use consumer device because of their significant 

improvements in business functionality and ease of use. Therefore they tend to use 

a BYOD service instead of company devices. (Mathiason & McGuire 2012)  

 

The complexity characteristic is the contrast of the perceived ease of use and 

describes the relatively difficult to understand and use the service. (Thompson et al. 

1991) 

 

Following the discussed factors the subsequent relationship is examined: 

 

H4: The effort expectancy has an effect on behavioral intention. 
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3.3.5 Social Influence (SI) 

The social influence construct explains the degree to which an individual perceives 

that important others belief he or she should use a new system respectively in the 

BYOD context a new service. It is assumed that an individual is influenced by other 

people acting in his or her environment. Furthermore, it is supposed that an 

individual rather follows the expectations of other people, if these people have the 

ability to reward the use or to punish the non-use. (Venkatesh et al. 2003)  

 

 

Figure 10: Structure of the Social Influence Model Construct 

This construct contains three characteristics. The subjective norm which is derived 

from the theory of the TAM states that the person according to the beliefs of people 

who are important to him or her should or should not perform the behaviour in 

question. (Davis et al. 1989) 

 

The social factors incorporate the reference group, their subjective cultural and the 

concluded agreements within this group. (Thompson et al. 1991) 

 

The image characteristic reflects the degree of the influence of the use of the 

technology on the status of the person. (Moore and Benbasat 1991) 

 

Some studies have determined that the mobile IT device has replaced the car as the 

number one status symbol among young people. Today, a mobile device is more 

suitable to obtain prestige in the peer group as a mid-range car. (Rötzer 2012) 
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For this reason it is assumed that the social influence construct is especially relevant 

to the younger generation and to employees with an activity with representative 

tasks. Hence the following hypothesis is proposed: 

 

H5: The social influence has an effect on behavioral intention. 

 

3.3.6 Perceived Threats (PT) 

Due to various risks and threats, a new technology or service can be met with 

refusal. User resistance is according to Markus (1983) defined as opposite of a user 

to change associated with a new IS implementation. In the same manner Marakas 

and Hornik (1996) explain resistance behaviour as a response to threats that an 

individual associates with a new system.  

 

In his equity-implementation model (EIM) Joshi (1991) postulates that users 

evaluate the change related to a new IS implementation based on the net equity.  As 

a result of which the user considers the changes in outcome (increase or decrease 

in the outcome) and changes in input (increase or decrease in inputs). If the 

perceived inputs are higher than the outcomes the user would reject the new IS or 

service.  

 

The definition for this additional construct is derived from these findings as the 

degree to which an individual believes that the use of the service is associated with 

risks and threats.  The risks and threats in the BYOD context can be categorized in 

two dimensions, business and private threats. The higher these characteristics are 

evaluated the higher are the overall perceived threats of the BYOD service.  

 

The threats come from the findings of Becker et al. (2012) and were supplemented 

by self-designed threat scenarios. 
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Figure 11: Structure of the Perceived Threats Model Construct 

Business 

aspects (B-

PT): 

The business aspects have an effect on the way the individual is 

able to work with the technology and also influence the business 

usage behaviour of the user. 
 

 fear of business data loss 
 fear to corrupt the corporate network with malware 
 fear to violate company policies 
 fear of service failure    
 performance concerns 

 
 

 

Private 

aspects   (P-

PT): 

 

The private aspects have influence on the feeling of the employee 

whether he or she feels too restricted or rather enough protected 

on his or her own device. Further to what type and extent he or 

she would use the service. 
 

 fear of private data loss 
 too restrictive corporate policies which also limited the   

       private usage of the device 
 fear that private data can be viewed by the company 
 increasing workload by doing business after hours 
 increasingly blurred boundary between work and private 

life 
 

 

 

To capture the benefits and the risks of a BYOD service from a customer 

perspective, the perceived threads construct is implemented to capture also these 

threats. The impact of the perceived threats construct towards the overall model is 

paraphrased by the following hypothesis: 

 

H6: The perceived threats have an effect on behavioral intention. 
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3.3.7 Perceived Facilitating Conditions (PFC) 

Perceived facilitating conditions include the individuals believes that an organization 

is able to support he or she in the use of the system by the fact that the required 

organizational and technological infrastructure is in place. 

 

Figure 12: Structure of the Perceived Facilitating Conditions Model Construct 

The first feature determines whether the  necessary IT and organizational 

infrastructure exist to operate the new service. This object can be returned to the 

Perceived Behavioral Control of Ajzen 1991; Taylor and Todd 1995a; Taylor and 

Todd 1995b.  

 

The facilitating conditions measure the satisfaction of the users with the offered 

value-added services. (Thompson et al. 1991) In the BYOD context, this feature is 

defined as follows:  

 

Value-added 

services: 

In addition to the product potentials within the performance 

expectancy the value-added service characteristics depict all 

aspects which are inclusively provided to the customer. 

These attributes also descended from the customer value 

model of the business consultant  Mirko Duessel (1999) and 

overlaps in some places with the Facilitating Conditions of 

Thompson et al. (1991).  
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The characteristics of the variable in the research context 

are: 

 
 

 additional training courses 
 additional IT support  

 

 

 

The compatibility feature detects to what extent the new service fits in the own job 

activity and the own working style. (Moore and Benbasat 1991)  

 

As additional BYOD feature the customer should decide which financial spending 

model fits best for himself or herself. Therefore the financial spending feature is 

introduced: 

 

Financial 

spending: 

The financial spending impacts the requirements and 

expectations of the customers. An example of this situation is that 

the price of a pioneering technology innovation does not affect the 

usefulness, but it has an influence on the requirements of the 

customers (example: Apple product innovations). The origin of 

this variable is the customer value model of the business 

consultant  Mirko Duessel (1999). In this model, the variable is 

defined as the "price" and in addition the acquisition and life cycle 

costs are distinguished. In relation to the research question there 

are different kinds of price respectively financial spending models 

of a BYOD implementation. The three different pricing models 

have already been explained in the BYOD concept definition: 

 
 

 BYOD – Bring Your Own Device 
 WSYD – We Sponsor Your Device 
 CYOD – Chose Your Own Device 

 

 

In order not to corrupt the survey results the question for the 

desired BYOD model is carried out at the very end of the survey. 
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These findings led to the following hypothesis: 

 

Because this research deals with a hypothetical BYOD service and the students did 

not use such a service in business, only perceived factors can be recorded. Due to 

this fact, the initial research model is different from the original UTAUT model. In 

contrast to the UTAUT model the perceived facilitating conditions will have an effect 

on the behavioral intention but not directly on the usage. These assumptions result 

in the following hypothesis: 

 

H7a: The perceived facilitating conditions have an effect on behavioral intention. 

H7b: The perceived facilitating conditions have NO effect on usage. 

 

To deliver a better explanation for the following two constructs, the clarifications are 

provided after the declaration of the five input factors although the variables contains 

the first two hypotheses. 

 

 

3.3.8 Moderator variables and their influence on the research 

model  

Five moderator variables affect the relationship of the five input factors. Moderator 

variables strengthen or weaken the effect of a relationship between two variables. 

(Weßels 2010)   

 

The initial research model distinguishes between demographic and modifiable 

variables. Demographic variables cannot be influenced by the individual person. On 

the other hand modifiable variables can be directly affected by the person himself or 

herself or by a third party. 

 

As already mentioned in the definition of terms, expectations are influenced by 

social and demographic factors, personal needs, verbal recommendations, prior 

experience or expectations. (Schreiner 2005)  
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The gender, age and experience moderator variables are derived from the UTAUT 

model (Venkatesh et al. 2003). The cultural background variable is a self-introduced 

one in order to be able to specify the measurement and determine whether there are 

culturally different requirement for a BYOD service.  

 

3.3.8.1 Gender 

According to Hofstede (2011) in a work setting exist two different gender specific 

streams with their related values. While male values such as job performance, 

advancement, earnings, training, up-to-dateness and competitiveness are rather 

career-oriented, female values are geared towards quality of life such as friendly 

atmosphere, position security, physical conditions and manager cooperation. Based 

on the researches by Venkatesh et al. (2003) males tend more to a task-oriented 

stream and therefore males are focused on the performance expectancy of a 

service. For females it is on the other hand important that a service is user friendly 

and easy to learn and for this reason effort expectancy has the main priority. 

Particularly in mandatory setting the social influence factor is stronger for women 

than for men (Venkatesh et al. 2003) 

 

Characteristics: 
 

 male 
 female 

 

 

Hypothesis: Gender will moderate the relationships within the initial research model 

such as: 

 the influence of performance expectancy on behavioral intention is stronger for 

males than for females 

 the influence of effort expectancy on behavioral intention is stronger for female 

than for male 

 the impact of social influence on behavioral intention is stronger for female than for 

male in a mandatory setting 

 the influence of perceived threats on behavioral intention is stronger for male than 

for female 
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3.3.8.2 Age  

The age takes an important position when it comes to the study of technology 

adaption and acceptance. Correspondent to Venkatesh et al. (2003) depending on 

the age of the user different benchmarks are applied to a new technology.  

 

Characteristics 

for the student 

survey: 

 

 younger than 20 years 
 between 18 and 21 years old 
 between 22 and 25 years old 
 between 26 and 29 years old 
 older than 29 years  

 

 

A pre-classification of survey participants to the cluster “Digital Native” and “Digital 

Immigrant” is not possible because the definition, all people born after 1980 are 

“Digital Native” cannot be directly applied to all survey regions. For this reason,  

initially age clusters are formed in order to be able to examine this clusters with 

regard to the impact on the different model constructs. 

Hypothesis: Age will moderate the relationships within the initial research model 

such as: 

 the influence of performance expectancy on behavioral intention is stronger for 

younger users than for older users 

 the influence of effort expectancy on behavioral intention is stronger for older users 

than for younger users 

 the impact of social influence on behavioral intention is stronger for younger users 

than for older users 

 the impact of perceived threats on behavioral intention is stronger for older users 

than for younger users 
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3.3.8.3 Cultural Background 

As the BYOD phenomenon will be examined in a global context (in established 

markets and the emerging target markets) a variable which identifies the origin of 

survey participants must be introduced to provide comparable measurements. 

 

An important point of the study is whether there are cultural differences in relation to 

the individual world region in terms of user acceptance and the requirements and 

expectations of a BYOD service. Hofstede (2011) explains culture in one of his book 

as "software of the mind". According to Hofstede this “software package” differs in 

five dimensions: Power Distance (PDI), Individualism (IDV), Uncertainty Avoidance 

(UAI), Masculinity (MAS) and Long Term Orientation (LTO). Hofstede claims that all 

cultures and societies can be classified on the basis of these five dimensions. 

 

The homepage “The Hofstede Center” provides a web tool which scores the various 

countries based on Michael Harris Bond research, published in the 2nd edition of 

Hofstede book "Cultures and Organizations, Software of the Mind" (2005).The 

following image visualizes the results of this research and shows that the selected 

research countries vary greatly from each other. Less the individual values within 

one dimension are important, considerably more the total combination of the 

contemplative country compared to the other states is informative and distinguish 

the various countries from each other. The countries listed below are classified as 

primary target countries for the survey. 
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Figure 13: Comparison of 5 Countries (Based on Hofstede's 5 Dimensions 2011) 

Characteristics: 
 

 German 
 US-American 
 Brazilian 
 Chinese 
 Indian 

 

 

In order to identify the different countries by two categories, the concept of emerging 

and established markets is introduced.  

The term emerging markets or economies was first used in the early 1980s by 

Antoine W. van Agtmael of the International Finance Corporation. A distinct 

definition of the term does not exist. The institutions who deal with the term define it 

in various ways. The classification is due to low income level, strong economic 

growth of the country or because of the fact that the country is not recognized as a 

developed country. (Pacek & Thorniley 2007)  

 

The IMF (International Monetary Fund) classifies 150 countries based on various 

financial aspects as emerging markets, including Brazil, China and India.  

(EconomyWatch 2010) 
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As a result, Germany, the United States or Canada are classified as developed or 

established markets.  

 

The survey will not only capture at which university the student is matriculated but 

also from which country the person comes originally to detect distortions by 

immigrants.  

 

Referring to these theoretical foundations and the demonstrated research results the 

following hypothesis was developed: 

 

Hypothesis: Cultural background will moderate the relationships within the initial 

research model such as: 

 the influence of performance expectancy on behavior intention is stronger for users 

from a developed country than for users from an emerging country 

 the influence of effort expectancy on behavior intention is stronger for users from a 

developed country than for users from an emerging country 

 the impact of social influence on behavior intention is stronger for users from a 

developed country than for users from an emerging country 

 the impact of perceived threats on behavior intention is stronger for users from a 

developed country than for users from an emerging country 

 the impact of perceived facilitating conditions on usage is stronger for users from 

an emerging country than for users from a developed country 

 

3.3.8.4 Voluntariness of Use (VOU) 

This variable has the most limited impact on the relationships depicted in the model. 

Only the social Influence effect on the behavioral intention is moderated by the 

voluntariness of use variable. (Venkatesh et al. 2003) 

 

Moore and Benbasat (1991) defined “voluntariness of use” as “the degree to which 

the use of the innovation is perceived as being voluntary or free will". With other 

words in the BYOD context voluntariness of use is the option to use the service in 
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order to gain performance or social acknowledgement or to reject it. (Khosrowpour 

2001) 

 

Characteristics: 
 

 optional usage 
 mandatory usage 

 
 

In some states the legal regulations regarding the provision of work equipment are 

drafted very exactly.  

 

According to Aschmoneit (2009), who cited Küttner’s Personalbuch 2009, work 

equipment is, particularly in the productive sector tools and machinery, and in the 

management area all business documents. Also included is any equipment which is 

used for business purpose such as laptops and company cars. In his remarks, 

Aschmoneit (2009) mentioned that among other things, the work equipment is 

provided regularly by the employer. 

 

This statement means that only if an exception has been defined, for example, in the 

employment contract, the employee must provide his or her own required working 

equipment. 

 

According to § 611 of the German Civil Code the mandatary (employee) has to 

perform the promised service, the mandatory (employer) is obliged to grant the 

agreed remuneration. Further it is defined in the § 670 that:  

 

“If the mandatary, for the purpose of performing the mandate, incurs 

expenses that he may consider to be necessary in the circumstances, then 

the mandator is obliged to make reimbursement.” (German Civil Code 2011). 

 

For this reason it is rather problematic to force the users in some countries to use 

their private devices for business purpose. Therefore the voluntariness of use is not 

a part of the model but it is also recorded in the survey in order to examine all 

options in a global context and what the IT users think about them.  
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3.3.9 Behavioral Intention (BI) 

Based on the research by Venkatesh et al. (2003) it is also assumed that the 

behavioral intention has an essential positive influence on actual technology usage. 

 

H8: Behavioral intention will have a significant positive effect on usage. 

 

3.3.10  Separated Consideration of the Perceived Employer 

Attractiveness (PEA) 

BYOD is strongly influenced by emotional aspects. 

 

The central question is which factors motivate the individual user to use a BYOD 

service. Almost all features which motivate the user to use such a service are 

integrated in the five model input factors.  

 

The only interesting statement which cannot be evaluated by the other constructs 

within the model is the perceived employer attractiveness. The perceived 

attractiveness is a black box which among others includes a new additional BYOD 

service. 

 

From the company's perspective the perceived employer attractiveness is of 

particular interest, because the higher the employer attractiveness is positioned the 

easier it is to attract desired new professionals but also to retain already employed 

professionals in the company. 

 

This consideration cannot be incorporated into the initial research model. 

 

For this reason this consideration is separated from the other relationships within the 

model and forms an independent model.  
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In order to verify that between behavioral intention and perceived employer 

attractiveness is a correlation, this perception is examined separately from the rest 

of the initial model. 

 

Figure 14: Separated Employer Attractiveness Model 

If both measured variables behave the same way, which means the variables point 

out corresponding high or low values, a relation between these two factors will be 

accepted. These assumptions result in the following hypothesis: 

 

H9: The higher the behavioral intention is, the higher is the perceived employer 

attractiveness by the additional BYOD service 
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The following table summarizes the constructs definitions:  

 

Construct Definition 

Private IT Experience Degree of private experience that an individual has 
collected in the IT environment. 

Perceived Innovativeness Degree to which an individual perceives that the 
paraphrased system or service is a new concept. 

Performance Expectancy Defined as the degree to which an individual believes 
that using the system will help him or her to attain 
gains in job performance (Venkatesh et al., 2003). 

Effort Expectancy Defined as the degree of ease associated with the use 
of the system (Venkatesh et al., 2003). 

Social Influence Defined as the degree to which an individual perceives 
that important others believe he or she should use the 
system (Venkatesh et al., 2003). 

Perceived Threats Degree to which an individual believes that the use of 
a system or a service is associated with risks and 
threats. 

Perceived Facilitating 
Conditions 

Defined as the degree to which an individual believes 
that an organizational and technical infrastructure 
exists to support use of the system (Venkatesh et al., 
2003). 

Behavioral Intention Defined as a measure of the strength of one’s intention 
to perform a specified behavior (Davis, 1989). 

Perceived Employer   
Attractiveness 

Degree to which an individual believes that a company 
is attractive as an employer. 

Table 1: Model Construct Summary Table
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4. Research Design 

4.1 Standardized, Structured Questionnaire and Online 

Survey 

In the context of empirical social research exists diverse methods of data collections. 

As research method an online survey tool will be used, which contains a standardized 

questionnaire, and stores the submitted data in the survey database. 

 

The term questionnaire is defined by Porst (1996 p. 738) as follows: 

 

“Ein Fragebogen ist eine mehr oder weniger standardisierte Zusammenfassung 

von Fragen, die Personen zur Beantwortung vorgelegt werden mit dem Ziel, 

deren Antworten zur Überprüfung der den Fragen zugrundeliegenden 

theoretischen Konzepte und Zusammenhänge zu verwenden. Somit stellt ein 

Fragebogen das zentrale Verbindungsstück zwischen Theorie und Analyse 

dar.“ (Porst 1996 p.738) 

Accordingly the selected research technique can be assigned to the written questioning 

methods and therefor to the quantitative research field. A standardized questionnaire 

provides predetermined answer options to the participants. The structuring 

characteristic means that the process of the questionnaire is predefined. This attribute 

is anticipated by the written survey methodology. (Hussy et al. 2009) 

 

An online survey is a new medium with which the survey subscribers are able to 

answer with little effort a predefined questionnaire. (Atteslander 2006) An online survey 

can be carried out in two ways. The questionnaire can be sent to the participants or 

sent back from the participant via email or it is stored on a server on which the 

participants are able to answer it directly. (Schnell et al. 2011) 
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4.2 Reasons for Selecting such a Research Approach  

The advantages of a standardized questionnaire are based on the fact that the pre-

determined response options allow comparability of the measurements. Kromrey 

(2006) calls this “The principle of standardization”.  

 

The online survey represents more benefits. Firstly, there are no greater survey costs 

such as postage and on the other hand the data are available immediately after 

completion of the questionnaire without any additional data entry effort. (Atteslander 

2006) Schnell et al. (2011) mention the further advantage that an Internet-based survey 

causes no interviewer training effort, because the instructions can be anchored in 

written form in the questionnaire.  

 

One disadvantage of an online survey is also identified by Atteslander (2006). In it, he 

criticized that only these people who are available online can really take part in the 

survey. Because a BYOD service specifically aimed at this online available target 

group, this method characteristic rather could be an advantage than a disadvantage for 

the success of the survey. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

59 

 

4.3 Research Process 

 

Figure 15: Survey Approach with a Standardized Questionnaire                                       
(Based on Mayer 2009 p. 58) 

The graph above depicts the following chapters and explains which research step is 

based on which research stage and which overall context consists between the single 

elements. Because the construction of the measurement model with the hypotheses 

requires a comprehensive description, it was explained separately in the previous 

chapter. The detailed data analysis, the interpretation of the results and the detailed 

report of the finding are described in the subsequent chapters. 
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4.3.1 Examination Objects 

As already mentioned, the aim of this research project is to investigate the expectations 

and requirements of the potential future employees (current students with business and 

engineering focus).   

 

This selection has been made because these students are particularly attractive to 

large industrial companies which themselves pose the question of a BYOD service. 

 

Regarding the survey in advance, contacts with foreign universities were established, 

which were willing to support this research project. Professor Dr. Gewald supports the 

research in this way that he uses his universities contacts in order to gain as many 

participating universities as possible. At the time of the survey launch, 23 universities 

from all over the world indicated interest in the research project. For their help, the 

universities respectively the supporting professors who participated in the survey will 

get access to the consolidated data set of the student survey, which they can use for 

their own research. Every interested professor was given a detailed description of the 

research model with the associated research objectives and the project schedule. 

 

The sample must be chosen so that it is representative for the population. Population 

represents the total of all eligible individuals. The adopted online process ensures that 

the selection of the participants happens randomly without any influence by the 

researchers. (Mayer 2009) 
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4.3.2 Determination of the Research Regions 

For many companies it is particularly interesting to analyse which tendencies 

concerning BYOD expectations, requirements and service usage exist in established 

markets (like Germany and the USA) and also in emerging markets (like Brazil, India 

and China).  

 

In the survey, it was possible to gain additional universities from other countries than 

the predetermined target regions which are interesting for global players. 

 

The following map visualizes in which countries universities have registered to take 

part in the survey. 

 

Figure 16: Overview of the Participating Countries 
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4.3.3 Operationalization and Preparation of the Questionnaire 

Theoretical concepts cannot be measured directly. For this reason, the latent variables, 

which are only indirectly observable, are recorded by means of different indicators 

within a measurement model. This translation process is called operationalization. 

(Atteslander 2006) Accordingly, the operationalization is the link between the plane of 

reality / the object plane and the theoretical level. (Konegen & Sondergeld 1995) The 

respective overview about the used indicators, to measure the latent variables, is listed 

in appendix A.  

 

Schnell et al. (2011) provide 10 general rules to the questionnaire creator with which it 

is possible to create an easy to understand and well-designed questionnaire. These 

rules were observed during the questionnaire development. 

 

At the beginning of the questionnaire an introduction explains the participants the 

research background and give thanks to the subscribers for their willingness to 

participate. (Mayer 2009) In order to create a common understanding for the disputable 

BYOD service, it is explained in more detail before the first battery of questions.  

 

For each individual latent variable is formed a distinct battery of questions which is 

gone through successively. This feature structures the questionnaire and spares the 

participants unnecessary mental leaps within the response phase. The questionnaire is 

opened with an icebreaker question. Such questions are used to arouse the interest of 

the participants in the research and to motivate the participants to continue. The 

perceived innovativeness question battery is used in this case as icebreaker question. 

(Mayer 2009) Demographic questions are asked at the end of a questionnaire, 

because the other ways round the participants are left too long in the dark about the 

true meaning of the research. (Schnell et al. 2011) The demographic question battery 

includes the only open question within the survey which serves to capture the 

university at which the participant is enrolled. (Mayer 2009) 

 

All questions which should be answered by the help of a rating scale use a consistent 

5-point Likert-Scala. The scale is constructed from 1 strongly agree up to 5 strongly 
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disagree. So that this type of agreement scale can be used, the accompanying 

questions are formulated as extreme statements in order not to cause 

misinterpretation.  (Weiber & Mühlhaus 2010) 

 

Most respondents to an empirical study are willing to invest up to 10 minutes for a 

survey. If the scope of a questionnaire is very short, there is the danger that the 

participants deem the research less important. On the other hand, the quality of the 

responses deteriorates, and the dropout rate increases when the scope is much 

greater than 10 minutes. (Bosnjak & Batinic 1999) For this reason, the questionnaire is 

designed so that the participants require about 10 minutes to answer it.  

 

The conclusion of the survey forms the acknowledgments to the participants for 

completing the questionnaire. (Mayer 2009) In addition, a notice is deposited, that the 

participants are able to contact me directly if they have any further questions regarding 

the survey. The complete questionnaire can be found in appendix A.  

 

4.3.4 Pre-Test 

After the creation of the questionnaire, a pretest is performed. This test is used to 

check whether the survey instrument is suitable and to prove whether the hypotheses 

test can be performed with it. (Atteslander 2006) 

 

 

Six questions were used to assess the quality of the questionnaire. These questions 

have been composed based on Beywl & Schepp-Winter (2000) pre-test criteria.  

 

 Are there any redundant questions? 

 Are the questions, the introduction and the instructions clear and 

understandable? 

 Are the selected response scales suitable? 

 Is the questionnaire structured logically? 

 Is the interest of the participants maintained until last? 

 Is the temporal scope appropriate? 
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Five test subjects reviewed the questionnaire with regard to these criteria. 

 Research Assistant at the University of Applied Sciences Neu-Ulm 

 Student at the University of Applied Sciences Neu-Ulm  

 Completely uninvolved person 

For all subjects, it was possible to answer the survey without any difficulties. 

Afterwards, minor syntactic and semantic changes were made to improve the 

intelligibility of the survey. These changes are not listed in the thesis in favour of a 

detailed data analysis.  

 

The estimated temporal scope could be kept by the test persons.  

 

4.3.5 Data Collection 

For the capturing of the data three individual questionnaires were established. Two 

slightly different questionnaires for the collection of student results were set up. This 

happens for the reason that a professor of an Indian university wanted to use a survey, 

which only consist of mandatory questions. Because the already activated student 

survey could not be modified subsequently, the additional survey for the Indian 

professor was created. 

 

The survey was set up on the LimeSurvey server provided by the University of Applied 

Sciences Neu-Ulm.  With this software it is possible to create a questionnaire and to 

publish it by an automatically generated URL. The results can be outputted as a CSV, 

an Excel or a SPSS file or analysed directly in LimeSurvey tool.  

 

All potential participants were informed, as part of the starting email, about the period in 

which the questionnaire can be completed online. Consequently, all potential 

subscribers had the same opportunity to participate in the survey. 

 

After the data were collected, they must be reviewed and brought into an appropriate 

form for the analysis. It is important to eliminate writing or coding errors thus the 

subsequent analysis can be performed without errors. (Schnell et al. 2011) 
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5. Demographic Analysis 

Only the countries listed individually participated with enough students in the survey to 

allow a single evaluation of the country.  
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6. The Data Analysis based on Structural Equation 

Modeling   

6.1 Theoretical Concepts 

The target of the data analyses is the evaluation of the collected data by using special 

computer programs and applying statistical methods. Different methods and programs 

are also used to check whether or not the postulated theories and predicted 

relationships can be confirmed based on the submitted data.  (Schnell et al. 2011) 

 

To understand the data analysis process the following terms defined by Gefen et al. 

(2000) and Weiber and Mühlhaus (2010) are needed: 

 

SEM: Structural Equation Modeling. Multivariate technique combining aspects of 

multiple regression (examining dependence relationships) and factor analysis 

(representing unmeasured concepts with multiple variables) to estimate a series of 

interrelated dependence relationships simultaneously. (Gefen et al. 2000 p. 55) 

 

 

Figure 17: Path Diagram of a SEM (Based on Weiber & Mühlhaus 2010 p.39) 

Measurement model: Sub model in structural equation modeling that (1) specifies the 

indicators for each construct, and (2) assesses the reliability of each construct for 
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estimating the causal relationships. (Gefen et al. 2000 p. 54) The measurement model 

is also called the "outer model." (Weiber & Mühlhaus 2010) 

 

Structural Model: Set of one or more dependence relationships linking the model 

constructs. The structural model is most useful in representing the interrelationships of 

variables between dependence relationships. (Gefen et al. 2000 p. 56)  

The structural model is also called the "inner model." (Weiber & Mühlhaus 2010) 

 

Endogenous and exogenous variables: Dependent variables are identified in a 

hypothesis system as endogenous variables, independent variables, however, as 

exogenous variables. (Weiber & Mühlhaus 2010 p. 18) 

 

PLS: Partial Least Square. A second generation regression model that combines a 

factor analysis with linear regressions, making only minimal distribution assumptions. 

(Gefen et al. 2000 p. 55) 

 

Bootstrapping-Method: In the case of the Bootstrapping method repeatedly samples 

are drawn from an empirical dataset (b=1, 2,.. , B) with replacement and specified size 

(n*) in order to calculate test statistics. (Weiber & Mühlhaus 2010 p. 256) 

 

SmartPLS: With the help of the graphic tools in the SmartPLS software, path diagrams 

can be created and the established measurement and structural model can be reviewed 

based on scientifically proven methods. (Weiber & Mühlhaus 2010 p. 260) 

 

6.2 SEM Quality Criteria 

In the first step the measurement model has to be validated, in other words the 

different indicators and constructs need to be checked in terms of their reliability and 

validity. In the second step the structural model is evaluated by several quality criteria.   
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6.2.1 Quality Criteria for the Measurement Model 

The PLS algorithm allows the mapping of two types of relationships in one model, 

reflective and formative measurement items.  

 

Reflective indicators reflect the theoretical construct which is depicted in the latent 

variable. Formative indicators build the theoretical construct which is mapped in the 

latent variable. (Jarvis et. al 2003) 

  

Reflective indicators are depicted, in this way that the relationship arrows point, from 

the latent construct to the associated item(s). In a reflective measurement model the 

individual indicators must correlate with each other. In the case of formative indicators, 

the indicators may not correlate with each other. (Chin 1998a)   

 

 

Figure 18: Reflective and Formative Measurement Models  

(Based on Weiber & Mühlhaus 2010 p.36) 
 
 

In the following section, the quality criteria for the measurement and structural model 

are discussed, which are used to assess the initial research model. 
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The t-values of the bootstrapping algorithm can be classified with the help of the two-

tailed t-distribution table provided by Sauerbier and Voß (2009 p.146).  

1-α 0,90 0,95 0,99 0,999 

p level 0,10 0,05 0,01 0,001 

t-value 1,645 1,960 2,576 3,291 

Table 3: Quantile of the t-Distribution based on Sauerbier & Voß (2009 p.146) 

The following tables about the quality criteria are based on the findings by Urbach and 

Ahlemann (2010) who summarised these quality criteria. The criteria themselves are 

evidenced by the respective specified author. 
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6.2.1.1 Reflective Indicators 

Quality criteria Description Threshold Evidenced by 

Cronbach’s Alpha 

(CA) 

Cronbach's alpha is a statistical 

measure for determining the internal 

consistency of all questions of a 

construct. It explains how exactly 

the items measure the latent 

construct. 

CA > 0.600 

Cronbach (1951) 

Nunally and  

Bernstein (1994) 

Composite         

Reliability (CR) 

The composite reliability tests also 

the internal consistency. Therefore it 

determines how strong the 

indicators in total correlate with the 

associated construct.   

CR > 0.600 

Werts et al. (1974), 

Nunally and 

Bernstein (1994) 

Indicator       

Loadings 

An indicator loading correspond to 

the correlation of the respective 

indicator with the associated latent 

construct and measures how much 

variance is explained by the 

corresponding LV. Indicators which 

have loading less than 0.5 should 

be reviewed  

Loadings > 0.700 

 

explorative      

research:      

Loadings             

0.5 – 0.6 are               

acceptable  

 

significance level: 

value > 0.050 

Chin (1998b) 

Hulland (1999) 

Average Variance      

Extracted (AVE) 

The AVE measures how much of 

the percentage of the variance of a 

latent construct is explained by the 

indicators. 

AVE > 0.500 

Fornell and Larcker 

(1981) 

Cross Loadings 

A correlation test of each indicator carried out with the 

designated construct but also with all the other existing 

constructs. Each indicator must have the highest 

correlation effect with the associated construct. If this is not 

the case a substantive review, a new assignment of the 

indicator or even a deletion of the indicator has to be 

carried out. 

Chin (1998b) 

 Table 4: Reflective Measurement Quality Criteria   
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6.2.1.2 Formative Indicators 

Quality criteria Description Threshold Evidenced by 

Indicator Weights 

 

Weights are used to carry out a 

factor analysis for formative 

indicators. 

significance level: 

value > 0.050 

 

Path coefficient   > 

0.100 

Chin (1998b) 

Lohmöller (1989) 

Table 5: Formative Measurement Quality Criteria 
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6.2.2 Quality Criteria for the Structure Model 

Quality criteria Description Threshold Evidenced by 

Coefficient of 

Determination       

(R ²) 

 

R² is also called coefficient of 

determination. The measure 

indicates the explained part of the 

variance of an endogenous variable 

relative to its total variance caused 

by exogenous variables. 

R² > 0.670                

substantial  

 

0.333 < R² < 0.670     

moderate 

 

0.333 > R² > 0.190 

weak 

 

Chin (1998b) 

Path                

Coefficients 

 

Path coefficients indicate the 

effective direction and the impact of 

a construct to a linked construct. For 

this reason, the sign, the magnitude, 

and the significance have to be 

evaluated. 

Signs must comply 

with the postulated 

hypotheses 

Path coefficient > 

0.100 

 

significance level: 

value > 0.050 

 

Huber et. al (2007) 

Effect Size (f ²) 

 

The effective size indicates whether 

an independent variable has a 

significant impact on the coefficient 

of determination of a dependent 

latent variable. 

small (S) effect  

0.02 < f² < 0.15 

 

moderate (M) effect 

0.15 < f² < 0.35 

 

large (L) effect           

0.35 < f² 

 

Cohen (1988) 

Chin (1998b) 

Table 6: Structural Measurement Quality Criteria 
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6.3 Analysis of the Initial Research Model 

The structure of both carried out surveys differ only in minor details. For this reason 

and in order not to exceed the scope of the thesis, the assessment of the initial 

research model is carried out, based on the complete results of the student survey, 

because this survey has the largest sample size. According to Hulland’s 

recommendations (1999) the analysis is carried out in two stages. In the first stage the 

measurement model with the relationships between the indicators and the latent 

variables are evaluated, and in the second step the structural model including the 

postulated hypotheses is examined.  

 

6.3.1 Assessment of the Measurement Model  

Apart from one latent variable all constructs within the initial research model are 

reflective. This variable is the Perceived Threats construct which measure the threats 

and risks associated with a BYOD service. 

 

The first test checks the internal consistency of the reflective measurement items. This 

test makes use of the above presented Composite Reliability and the Cronbach's alpha 

quality criteria. 

 

Composite Reliability Cronbach’s Alpha 

PE 0,9355 0,9194 

EE 0,8792 0,8379 

SI 0,9056 0,8758 

BI 0,9513 0,9233 

PFC 0,7937 0,7145 

PI 0,8308 0,7020 

PIE 0,7921 0,6715 

PEA 0,9033 0,7866 

Table 7: Composite Reliability and Cronbach's Alpha of the Initial Research Model 
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The original UTAUT constructs PE, EE, SI and BI have all extremely reliable results. 

The results of the inserted constructs PI, PIE and PEA are all above 0.65 and for this 

reason, these values are reliable for an explorative research.  The modified construct 

PFC was augmented with two new measurement items.  

 

In the next step the convergent validity of the individual constructs is analysed. For this 

purpose the Average Variance Extracted is used as quality criteria.  

 

Average Variance Extracted 

PE 0,6750 

EE 0,5946 

SI 0,6158 

BI 0,8669 

PFC 0,4414 

PI 0,6237 

PIE 0,4366 

PEA 0,8236 

Table 8: Average Variance Extracted of the Initial Research Model 

As already discovered during the internal consistency check the original UTAUT 

constructs again are valid in the case of the determined AVE values. As before, during  

the internal consistency test, the AVE values of the original UTAUT constructs turned 

out to be valid as well because the respective values are greater than 0.6.  

 

The introduced constructs PI and PEA also demonstrate sufficient convergent validity. 

Whereas the calculated AVE values of PIE and PFC are too low to be able to explain 

more than half of the variance of its indicators.  

 

In the case of the PFC construct this fact is founded on the extension of the construct 

by the two additional measurement items.  Without these additional questions the AVE 

of the PFC construct would reach 0.5919, also the CR would rise up to 0.8129 but the 

CA would come down to 0,6642. The calculated AVE of the PIE construct seems also 

too low. This result is based on the fact that all included items and the postulated 
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relationships of the construct were self-introduced. In the following elaboration this fact 

will also be visible when the loadings of the individual constructs are considered and in 

the case of the PIE construct these loadings are only good enough for explanatory 

research, therefore these loadings cause the bad AVE. 

 

In the third and last step of the reflective measurement assessment the individual 

indicator loadings and cross-loadings of all items are evaluated. The following table 

provides all necessary information to evaluate the indicator reliability and the 

discriminant validity of the measurement items. The figures shaded in red are the own-

loadings of the respective construct.  
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BI EE PE PFC PI PIE SI 

Bootstrapping

Result 

BI.1 [SQ001] 0,9321 -0,2758 0,6801 0,4403 0,6066 0,3410 0,4523 105,111*** 

BI.1 [SQ002] 0,9255 -0,2960 0,6220 0,4393 0,5535 0,3559 0,4184 102,880*** 

BI.1 [SQ003] 0,9356 -0,2480 0,6445 0,4522 0,6027 0,3312 0,4308 141,446*** 

EE.1 [SQ001] -0,2446 0,8025 -0,2280 -0,2480 -0,1745 -0,1545 0,0642 34,800*** 

EE.1 [SQ002] -0,3387 0,8451 -0,3826 -0,3043 -0,2607 -0,2024 -0,0663 45,203*** 

EE.1 [SQ003] -0,1675 0,7813 -0,1277 -0,2516 -0,0446 -0,1511 0,1460 27,505*** 

EE.1 [SQ004] -0,1671 0,7640 -0,1685 -0,2382 -0,0905 -0,1177 0,1502 24,747*** 

EE.1 [SQ005] -0,0875 0,6485 -0,0486 -0,2118 -0,0271 -0,0962 0,1891 14,994*** 

PE.1 [SQ001] 0,6650 -0,2714 0,8325 0,4169 0,6320 0,3459 0,4240 55,058*** 

PE.1 [SQ002] 0,5962 -0,2417 0,8585 0,4109 0,5862 0,3235 0,4111 78,114*** 

PE.1 [SQ003] 0,6097 -0,2246 0,8703 0,4055 0,6045 0,3209 0,4298 85,210*** 

PE.1 [SQ004] 0,5279 -0,2643 0,7980 0,3773 0,5475 0,3135 0,3618 45,952*** 

PE.1 [SQ005] 0,4628 -0,3034 0,7403 0,3335 0,4681 0,3021 0,2901 32,119*** 

PE.1 [SQ006] 0,5681 -0,1983 0,7984 0,3381 0,5866 0,3046 0,4123 55,346*** 

PE.1 [SQ007] 0,5548 -0,1910 0,8460 0,3476 0,5946 0,3010 0,4277 61,291*** 

PFC.1 [SQ001] 0,4529 -0,1394 0,4850 0,7215 0,4127 0,2945 0,3443 21,533*** 

PFC.1 [SQ002] 0,3505 -0,2754 0,3226 0,7753 0,2971 0,3120 0,1219 29,952*** 

PFC.1 [SQ003] 0,3024 -0,3267 0,2341 0,7292 0,1833 0,3042 0,0544 22,672*** 

PFC.1 [SQ004] 0,1351 -0,1868 0,1419 0,5144 0,0636 0,0791 0,1117 7,289*** 

PFC.1 [SQ005] 0,1769 -0,2347 0,1619 0,5375 0,0757 0,0583 0,0966 7,999*** 

PI.1 0,3387 -0,0901 0,3950 0,2057 0,6596 0,2429 0,2249 19,168*** 

PI.2 [SQ001] 0,5351 -0,1458 0,5647 0,2927 0,8512 0,2503 0,4032 59,993*** 

PI.2 [SQ002] 0,5795 -0,1929 0,6605 0,3625 0,8434 0,2757 0,4402 70,352*** 

PIE.1 [SQ001] 0,2483 -0,0582 0,2753 0,1915 0,2629 0,6490 0,2798 15,200*** 

PIE.1 [SQ002] 0,2471 -0,0626 0,2522 0,2229 0,1757 0,6553 0,1600 16,798*** 

PIE.1 [SQ003] 0,1084 -0,2553 0,1460 0,2251 0,1053 0,5284 -0,0138 10,517*** 

PIE.1 [SQ004] 0,2604 -0,1616 0,2905 0,2643 0,2371 0,7355 0,1703 24,602*** 

PIE.1 [SQ005] 0,3273 -0,1226 0,2891 0,2810 0,2629 0,7114 0,1786 24,082*** 

SI.1 [SQ001] 0,3769 0,0593 0,3974 0,2232 0,3871 0,2316 0,7456 34,464*** 

SI.1 [SQ002] 0,4328 0,0216 0,4425 0,2741 0,4289 0,2179 0,7762 39,950*** 

SI.1 [SQ003] 0,3522 0,1030 0,3617 0,1751 0,3529 0,1521 0,8107 45,226*** 

SI.1 [SQ004] 0,3752 0,0258 0,3959 0,2105 0,3776 0,1896 0,8227 52,729*** 

SI.1 [SQ005] 0,2611 0,1145 0,2625 0,0807 0,2691 0,0917 0,7464 28,391*** 

SI.1 [SQ006] 0,3567 0,0847 0,3694 0,1718 0,3535 0,2135 0,8028 41,876*** 

 

 

Notes:         1.  

    2. 

 

*p < 0.05; **p < 0.01; ***p < 0.001; all other correlations are insignificant. 

Please refer to the abbreviations list for details about the abbreviations.  

The concrete questions are located in the appendix A. 

 

Table 9: Cross-Loadings of the Initial Research Model 
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             BI PEA 

Bootstrapping

Result 

BI.1 [SQ001] 0,9313 0,6326 100,467*** 

BI.1 [SQ002] 0,9260 0,5995 104,393*** 

BI.1 [SQ003] 0,9360 0,6119 146,483*** 

PEA.1 0,5603 0,8954 91,631*** 

PEA.2 0,6348 0,9195 144,067*** 
 

Notes:         1.  

    2. 

 

*p < 0.05; **p < 0.01; ***p < 0.001; all other correlations are insignificant. 

Please refer to the abbreviations list for details about the abbreviations.  

The concrete questions are located in the appendix A. 
 

Table 10: Cross-Loadings of the Separated Employer Attractiveness Model 

The results show that the loadings of the original UTAUT items obviously stand out 

from the cross-loadings of the other items. The loadings of all original UTAUT items are 

above 0.7 and differ significantly from the cross loadings to other constructs. The self-

introduced items and constructs PI, PIE and PEA show again with a few exceptions for 

explorative research sufficient or in some cases also very good results. The exceptions 

again are the added items in PFC which seem not to fit in the PFC construct. With 

regard to their contents the debatable questions belong to the associated PFC 

construct.  However, the explanatory value of the entire model and the construct 

increases significantly, without both items and therefore the following model evaluation 

continues without these indicators.  

 

The last column in both tables contains for each indicator the calculated t-value, which 

was computed by the bootstrapping algorithm. The values are all above 3,291 and 

therefore all items are significant at least at the 0.001 level. 

 

With the help of the Perceived Threats constructed the risks and threats should be 

gathered, which are associated with a BYOD service. As mentioned previously this is 

the only formative construct within the model. In addition, the construct includes two 

dimensions: a private (P-PT) and a business (B-PT) threat dimension. For this reason 

the construct cannot be modelled by a single variable which is formed by all 

measurement items. Instead there are two further constructs, which are related to the 
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main construct (PT) and are shaped by the respective items as formative indicators. 

The main construct on the other hand also includes all associated indicators of the 

lower order components as formative items. This method is based on the approach of 

repeated indicators or also called second order constructs, which are described by 

Ringle et al. (2012) in their explanations about hierarchical component models.  

 

The questionnaire was set up with more questions about perceived threats as now are 

used in the SEM analysis. This fact is attributed to a content analysis of the questions 

PT.1 [SQ004], PT.1 [SQ005] and PT.2 [SQ002]. Thereby it turned out that these 

questions capture rather performance expectations than perceived threats. In addition 

after a careful review the question PT.2 [SQ004] seems to correlate with question PT.5 

[SQ005]. For this reason, and because SmartPLS calculates for these questions 

negative indicator weights, the mentioned questions were not included as indicators in 

the model. The figure below depicts the used modelling method. 

 

 

Figure 19: 2nd Order Construct - Perceived Threats within the Initial Research Model 

To evaluate measurement models formative indicator weights are used. The path 

coefficients, as mentioned above, must all be above 0.100 to demonstrate a sufficient 

level of validity.  
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Indicator 

Weights 

Bootstrapping 

Result 

PT.1 [SQ001] 0,635 10,295*** 

PT.1 [SQ002] 0,166 2,273* 

PT.1 [SQ003] 0,365 5,628*** 

PT.2 [SQ001] 0,648 11,887*** 

PT.2 [SQ003] 0,330 5,237*** 

PT.2 [SQ005] 0,273 4,443*** 
 

 

Notes:         1.  

    2. 

 

*p < 0.05; **p < 0.01; ***p < 0.001; all other correlations are insignificant. 

Please refer to the abbreviations list for details about the abbreviations.  

The concrete questions are located in the appendix A. 
 

Table 11: Indicator Weights and Bootstrapping Results for the PT Construct 

The indicator weights fulfil the conditions for an appropriate model and bootstrapping 

results are all above 1.96, and thus all items are significant at least at the 0.05 level.  
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6.3.2 Assessment of the Structural Model  
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The first step of the assessment of the structural model is the analysis of the R² values, 

also called the coefficient of determination. The R²-values are displayed in the blue 

circle in the image above.  

 

The variance of the Effort Expectancy (EE) construct is only very low explained (4.0%) 

by the influence of the dependent variable Private IT Experience.  

 

The relationship of Perceived Innovativeness (PI) on Social Influence (SI) results in a 

0,220 R²-value, which states that 22.0% of the variance in SI is explained by the 

dependent construct PI and therefore the PI construct has a weak influence on SI.  

 

52.1% of the variance within Performance Expectancy (PE) is outlined by the 

exogenous variables Private IT Experience (PIE) and Perceived Innovativeness (PI). 

This figure indicates a moderate R²-value.  

Finally for the endogenous variable Behavioral Intention (BI) a R²-value of 0.569 is 

measured. Thus 56.9% of the variance within the BI construct by all dependent 

variables (PE, EE, SI, PT and PFC) is explained. Accordingly this R²-value within BI is 

a moderate coefficient of determination.  

 

The 0.998 R²-value within the Perceived Threats (PT) construct arises from the fact 

that the PT construct contains all measurement items. Simultaneously the PT construct 

is linked with the other two Perceived Threats dimension (B-PT and P-PT), which also 

contains all items. This fact produces the high R² value, because the variance of the PT 

construct is fully described by its two dimensions. As a result this R²-value can be 

neglected. 

 

Up to the explained variance from PIE on EE all measurements are in the range of the 

quality criterion and can therefore be confirmed. 
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Figure 21: Separate Perceived            
Employer Attractiveness Model 

Furthermore the separate employer 

attractiveness model has to be evaluated 

referring to its structural model 

characteristics. 

Initially the R²-value, as before already 

done in the initial research model, has to 

be examined.  

It shows that 43.6% of the variance within 

the Perceived Employer Attractiveness (PI) 

can be explained by the endogenous 

variable BI. 

In the second step of the assessment of the structural model the patch coefficients are 

examined according to the quality criteria.  The following table contains all path 

coefficients of the initial research model.  
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BI PE EE SI PT 

PIE - 0,177*** -0,199*** - 

PI - 0,645*** - 0,469*** - 

PE 0,462*** - - - - 

EE -0,110*** - - - - 

SI 0,197*** - - - - 

B-PT - - - - 0,612*** 

P-PT - - - - 0,500*** 

PT -0,123*** - - - - 

PFC 0,165*** - - - - 
 

 

Notes:         1.  

    2. 

 

*p < 0.05; **p < 0.01; ***p < 0.001; all other correlations are insignificant. 

Please refer to the abbreviations list for details about the abbreviations.  

The concrete questions are located in the appendix A. 
 

Table 12: Table of Path Coefficients of the Initial Research Model 

According to the values from table 13, all quality criteria for the path coefficients are 

satisfying. This conclusion is based on the fact that all magnitudes of the paths are 

above 0.100, the signs correspond to the postulated hypotheses and the bootstrapping 

results are all above 3.291 and thus all items are significant at least at the 0.001 level.  

 

The same applies to the separate consideration of the Employer Attractiveness which 

is also depicted in the following table in figures.  

 

 BI PEA 

BI - 0,660*** 

PEA - - 
 

Notes:         1.  

    2. 

 

*p < 0.05; **p < 0.01; ***p < 0.001; all other correlations are insignificant. 

Please refer to the abbreviations list for details about the abbreviations.  

The concrete questions are located in the appendix A. 
 

Table 13: Table of Path Coefficients of the Employer Attractiveness Model 
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In the last step of the structural assessment the effect size of the endogenous variables 

on the depended exogenous are evaluated. Therefore the effect sizes have to be 

calculated based on the determined R² values. The mathematical formula for this 

calculation is provided by Cohen (1988) and is defined as follows: 

 

² 	
² 	 ²

1 ²
 

 

 

In order to calculate these values the formula was deposited in a Microsoft Excel 

calculation sheet and respective constructs were successively reviewed. The following 

table contains the calculated f² values and the interpretation of the effect size.  

  PIE→ PE f²= 0,054 Small

  PIE → EE f²= 0,043 Small

  PI → PE f²= 0,774 Large

  PI → SI f²= 0,269 Medium

  PE → BI f²= 0,279 Medium

  EE → BI f²= 0,023 Small

  SI → BI f²= 0,064 Small

  PT → BI f²= 0,034 Small

  PFC → BI f²= 0,046 Small

  BI → PEA f²= 0,618 Medium

 

Table 14: Effect Size and Interpretation of the Initial Research Model 
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6.4 Summary of the Model Evaluation 

For the entire data set, the initial research model provides a good overall result. The 

measurement model for the original UTAUT constructs fulfills all desired quality criteria. 

For the modified and newly added constructs and relationships the criteria for an 

exploratory research are largely fulfilled. The explanatory value of the model is based 

on Chin (1998b), on a good moderate level and the t-values are high enough to confirm 

the model in its present form.  In order to avoid constant repetition, the following notes 

apply for all subsequent structural model reviews:  

 

Notes:         1.  

    2. 

 

*p < 0.05; **p < 0.01; ***p < 0.001; all other correlations are insignificant. 

Please refer to the abbreviations list for details about the abbreviations.  

The concrete questions are located in the appendix A. 

 

The following chart summarizes the findings for the SEM in one single table: 

  Complete Survey 

  R² Path f² 
f² 

effect 
t-value 

PIE  PE 0,521 0,177 0,056 S 6,704*** 

PIE  EE 0,04 -0,199 0,042 S 5,486*** 

PI  PE 0,521 0,645 0,779 L 26,33*** 

PI  SI 0,220 0,469 0,282 M 15,087***

B-PT  PT 0,998 0,612 - - 7,556*** 

P-PT  PT 0,998 0,500 - - 5,953*** 

PE  BI 0,569 0,462 0,278 M 10,613***

EE  BI 0,569 -0,110 0,023 S 3,198** 

SI  BI 0,569 0,197 0,065 S 5,644*** 

PT  BI 0,569 -0,123 0,035 S 4,447*** 

PFC  BI 0,569 0,165 0,046 S 5,285*** 

BI  PEA 0,436 0,660 0,773 L 28,346***

n=690 

 

Table 15: Structural Model Evaluation for the Complete Student Survey 
 
The postulated relationships of the initial research model are nearly all confirmed by 

the complete data of the student survey. Only the influence and position of private IT 

experience in the model cannot be verified by the complete survey data. 
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Venkatesh et al. (2003) identified in their research that the performance expectancy 

has the greatest impact on the behaviroal intention, then follows the effort expectancy 

on in the second place and the social factors on the third place.  

 

The conducted research indicates the following influence placement for the complete 

student survey data: The performance expectancy has the greatest impact on the 

behaviroal intention, the social factors are localized on the second place, followed by 

the perceived facilitating conditions on the third place, then the perceived threats are 

classified and in the end effort expectancy are on the fifth place. 

The following evaluation of the cultural differences as well as the moderator effects of 

gender and age were conducted in accordance with multisampling approach described 

by Henseler and Fassott (2010). To use this approach, individual datasets of the 

different characteristics are created. After that the different data sets are included in the 

model and in the last step the individual results are compared with each other. 

(Henseler & Fassott 2010) 

 

The values were checked with the WarpPLS software tool for correctness. The results 

of both analysis WarpPLS and SmartPLS differ only marginally. The same applies to 

the results of the Bootstrapping analysis performed with SmartPLS and the Jackknifing 

analysis with WarpPLS. 

 

In advance of the data analysis it has to be decided how to deal with missing values. 

There are two methods which can be applied. The first possibility is that all the 

questionnaires, in which one or more questions are not filled out, are not included in 

the calculation. The second possibility is that missing values are replaced by the mean 

of the entire column. Here, the rule should be complied that not more than 20% of the 

values in a column, are missing values. If that is the case the PLS algorithm can still 

deliver correct data by using the mean replacement method. This rule refers to the 

WarpPLS manual which cited Hair et al. (2009). Because serveral questionnaires 

contain missing values at different points, the carried out research uses the mean 

replacement method, because otherwise the number of usable questionnaires would 

significantly be reduced.  
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6.5 Cultural Differences within the Initial Research Model 

In order to comply with the scope of the thesis only the structural characteristics of the 

different cultural models are compared, and no examination of the measurement model 

characteristics of each individual model will be carried out. 

Initially clusters have been formed of each individual country with more than 40 

students who participated in the survey. These datasets were applied to smartPLS and 

the initial research model. Thereby it was found out that the model is too complex to 

apply small sample sizes to the model. This is also supported by Gefen et al. who 

mentioned the rule of thumb positioned by Barclay et al. (1995) stated that the data 

sample should at least have ten times more data-points than the number of items in the 

most complex construct in the model.  

 

For this reason clusters of the respective continents were formed, to examine the 

model with larger sample size with data from Europe, North America and Asia. The 

data of the SEM results for the individual countries, which caused this step of the 

cluster building on continent level, can be inspected in the appendix B.  
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Europe  

(Germany and Finland) 

 
R² Path f² 

f² 

effect
t-value 

PIE  PE 0,528 0,178 0,064 S 3,990*** 

PIE  EE 0,084 -0,289 0,092 S 4,672*** 

PI  PE 0,528 0,673 0,926 L 19,793***

PI  SI 0,143 0,378 0,167 M 6,981*** 

B-PT  PT 0,999 0,521 - - 3,999*** 

P-PT  PT 0,999 0,653 - - 5,613*** 

PE  BI 0,601 0,448 0,311 M 7,614*** 

EE  BI 0,601 -0,139 0,038 S 2,338* 

SI  BI 0,601 0,197 0,083 S 4,047*** 

PT  BI 0,601 -0,161 0,090 S 2,868** 

PFC  BI 0,601 0,126 0,03 S 2,563* 

BI  P A 0,382 0,618 0,618 L 14,808***

 n=215 

 

Table 16: Structural Model Calculation for Europe 

 

Numbers shaded in red signify that 

at this point the quality criteria are 

not fulfilled.  

The sample size is due to the 

synthesis of the countries now 

greater than during the 

consideration of the individual 

countries. 

Furthermore, it was ensured that 

the aggregated states in at least 

three of the five dimensions of 

Hofstede (2011) are approximately 

equal, thus it is possible to perform 

a result interpretation on these 

dimensions.  

 

First, the explanatory value of the 

individual models in Europe and 

North America is fairly equal, the 

calculation in Asia demonstrates 

not a bad result but contains less 

explanatory value. 

In Europe the perceived 

innovativeness has a strong 

influence on the performance 

expectancy. This influence is also 

high but weaker in North America 

and only moderate in Asia. 

 

Just the opposite is the impact of 

perceived innovativeness on the 

social influence. Thereby it can be 

observed that the effect is 

North America  

(USA and Canada) 

R² Path f² 
f² 

effect
t-value 

PIE  PE 0,550 0,178 0,060 S 3,960*** 

PIE  EE 0,085 -0,291 0,093 S 4,530*** 

PI  PE 0,550 0,651 0,782 L 15,133*** 

PI  SI 0,180 0,425 0,220 M 7,612*** 

B-PT PT 0,998 0,698 - - 5,046*** 

P-PT PT 0,998 0,380 - - 2,488* 

PE  BI 0,59 0,450 0,311 M 3,088** 

EE  BI 0,592 -0,190 0,098 S 2,576** 

SI  BI 0,592 0,170 0,064 S 2,908** 

PT  BI 0,592 -0,137 0,047 S 2,601** 

PFC  BI 0,592 0,094 0,017 None 1,518 

BI  PEA 0,488 0,699 0,953 L 21,931*** 

n=233 

 

Table 17: Structural Model Calculations for      
North America 
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Asia  

(China and India) 

R² Path f² 
f² 

effect
t-value 

PIE  PE 0,428 0,293 0,119 S 4,851*** 

PIE  EE 0,027 -0,163 0,027 S 1, 79 

PI  PE 0,428 0,474 0,320 M 6,596*** 

PI   I 0,267 0,517 0,364 L 8,219*** 

B-PT  
PT 

0,999 0,564 - - 5,784**+ 

P-PT  
PT 

0,999 0,521 - - 5,323*** 

PE  BI 0,503 0,423 0,187 M 1,993* 

EE  BI 0,503 -0,059 0,024 S 0,961 

SI  BI 0,503 0,166 0,048 S 2,439* 

PT  BI 0,503 -0,031 0,020 S 0,512 

PFC  B 0 50
3 

0,180 0,044 S 2,499* 

BI  PEA 0,248 0,498 0,351 L 7,732*** 

n=197 

 

Table 18: Structural Model Calculations for Asia 

 

moderate in Europe, a bit more 

pronounced in North America and 

in Asia the perceived 

innovativeness has a strong 

influence on social influence 

construct. 

 

Furthermore the influence of the 

personal risks and the business 

risks in relation to each other can 

be observed. In Europe, the 

students see more potential threat 

to their private life, in North 

America, it is the other way round 

here the students see more threats 

in the business field, and in Asia 

it's fairly balanced. 

 

In all three considerations the performance expectancy has the highest influence on 

the behaviroal intention. The social influences have only a slight effect on the 

behaviroal intention. In Europe, the threats have the strongest impact compared to the 

other models, whereas in North America this influence is less pronounced and in Asia 

the threats have no effect on the behavioral intention. The same applies to the effort 

expectancy. This special characteristic of the Asian structural model could be based on 

the relatively low uncertainty avoidance index which Hofstede (2011) assigns to the two 

considered Asian countries (China and India). The more a person is willing to disregard 

the risks associated with the technology adaption, the less interested is the person in 

the effort and the threats of a technology when he or she considers to use this 

technology. The influence of the perceived facilitating conditions on the behavioral 

intention is in Europe and Asia almost weakly pronounced, but in North America this 

connection has no effect on the behaviroal intention. 
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The influence of behavioral intention on the employer attractiveness is also depicted in 

the three continent tables. The path coefficients are approximately equal in Europe and 

North America, in Asia this coefficient is a little bit weaker. The explanatory value of the 

separate perceived employer attractiveness model is the highest in North America, 

followed by Europe and with a tendency to a weak explanatory value performs Asia in 

this analysis. The effect size is the largest in North America with 0,953, than Europe is 

placed with 0,618 and Asia achieved only an effect of 0,351.  

 

The postulated additional influences and relationships of the private IT experience on 

the performance and effort expectancy are confirmed for Europe and North America, 

whereas the influence in Asia is insignificant, but all have minor influence on the 

respective dependent variable.  

 

The following charts summarize the statements and visualise the data of the tables. 

The circles with the labels represent the model constructs. Depending variables are 

indicated, based on the size of the R² value which is visualised by pie charts. The 

higher the R² value the more the pie chart is filled. If the quality criterion for the R² 

value is not satisfied, the pie chart is illustrated transparent and hatched. The 

relationships between the constructs are indicated by arrows. These arrows are 

visualized, depending on the respective effect size, thicker or thinner. The Perceived 

threats construct as a 2nd-order formative-formative construct has a special position in 

the research model. Since the R² value of this aggregate construct is approximately 1, 

this value is not included in the visualization, in order not to distort the impression. 

Relationships which are not documented due to their non-significant t-values, their bad 

path coefficients or their bad effect size are indicated in light grey. 
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Figure 22: Visualisation of the Cultural Differences 

6.6 Moderator Effects within the Initial Research Model 
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6.6.1 The Role of the Gender Moderator 

To analyse the effect of the moderator variables on the model constructs two special 

considerations were carried out. On the one hand the complete data were divided into 

male and female participants and the other hand an analysis of the participants up to 

25 years old and participants and older than 26 years was performed. 

 

  Male Female 

  R²Path f² 
f² 

effect
t-value R²Path f² 

f² 

effect 
t-value

PIE  PE 0,533 0,176 0,061 S 4,562*** 0,481 0,160 0,044 S 3,836*** 

PIE  EE 0,06 -0,246 0,064 S 4,333*** 0,037 -0,193 0,038 S 3,601*** 

PI  PE 0,533 0,655 0,828 L 18,280*** 0,481 0,630 0,699 L 17,187***

PI  SI 0,199 0,446 0,248 M 9,761*** 0,207 0,455 0,261 M 10,490***

B-PT  PT 1,000 0,704 - - 6,690*** 0,993 0,518 - - 3,648*** 

P-PT  PT 1,000 0,410 - - 3,532*** 0,993 0,572 - - 4,114*** 

PE  BI 0,589 0,415 0,224 M 2,760** 0,574 0,485 0,322 M 8,600*** 

EE  BI 0,589 -0,173 0,061 S 3,325*** 0,574 -0,055 0,009 None 1,278 

SI  BI 0,589 0,222 0,088 S 4,586*** 0,574 0,156 0,040 S 3,431*** 

PT  BI 0,589 -0,145 0,049 S 3,842*** 0,574 -0,138 0,047 S 3,149** 

PFC  BI 0,589 0,132 0,029 S 2,641** 0,574 0,198 0,073 S 4,475*** 

BI  PEA 0,400 0,632 0,667 L 17,634*** 0,466 0,682 0,873 L 22,675***

n=345 n=312 

Table 19: Structural Model Calculation for Male and Female Participants 

The relationships between the additional constructs and the original UTAUT constructs 

do not differ from each other substantially. Only the influence from the PI on the PE 

construct is stronger for males than for females. The effect size of the original UTAUT 

constructs and Perceived Threats on the Behaviroal intention are opposed to the 

assumed hypotheses and the statements made by Venkatesh et al. (2003). The effects 

of PE, EE, SI and PI to BI are all together more pronounced for females than for males, 

the differences are weak but it is measurable. With regard to the impact of effort 

expectancy on behavioral intention the figures confirm that for female persons this 

effect does not matter. For women, the influence of personal and business threats is 

balanced; however for men the influence of business threats is substantially greater 

than the influence of private threats. 
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6.6.2 The Role of the Age Moderator 

Based on the age of the students it should be investigated, in what extent play the 

technology aspects a part for younger or older persons, and how these aspects are 

linked to the behaviroal intention. Therefore the complete student dataset is divided in 

two subsets, participants up to 25 years and participants older than 26 years. It must 

be noted that the data can only be divided into two closely spaced age groups, and it 

can be assumed that the second student group probably tends to 30 years old 

participants. Thus the result of this analysis is only able to identify tendencies and 

represents not a comprehensive consideration of this moderator effect. 

 

  Participants up to 25 years  Participants older than 26 years 

  R²Path f² 
f² 

effect
t-value R²Path f² 

f² 

effect 
t-value

PIE  PE 0,506 0,186 0,063 S 5,298*** 0,556 0,186 0,065 S 3,931*** 

PIE  EE 0,029 -0,169 0,030 S 3,478*** 0,097 -0,312 0,107 S 4,769*** 

PI  PE 0,506 0,673 0,755 L 21,043*** 0,556 0,653 0,815 L 13,809***

PI  SI 0,228 0,478 0,295 M 13,010*** 0,069 0,262 0,074 S 3,238** 

B-PT  PT 0,999 0,537 - - 5,215*** 0,991 0,609 - - 4,644*** 

P-PT  PT 0,999 0,569 - - 5,785*** 0,991 0,521 - - 3,949*** 

PE  BI 0,538 0,489 0,284 M 10,771*** 0,628 0,470 0,430 L 5,827*** 

EE  BI 0,538 -0,077 0,013 None 2,223* 0,628 -0,100 0,019 None 1,987* 

SI  BI 0,538 0,176 0,043 S 4,239*** 0,628 0,118 0,040 S 2,033* 

PT  BI 0,538 -0,081 0,0195 None 2,306* 0,628 -0,232 0,151 M 5,093*** 

PFC  BI 0,538 0,163 0,041 S 4,028*** 0,628 0,149 0,040 S 2,613** 

BI  PEA 0,438 0,662 0,779 L 23,636*** 0,380 0,616 0,613 L 15,079***

n=494 n=181 

Table 20: Structural Model Calculation for Different Age Groups 

Regarding the moderator effect of the age differences, the assumed hypotheses can 

be supported by the calculated figures. The only significant counteracting effect to the 

postulated hypothesis is the effect of performance expectancy on the behavioral 

intention. Consequently the performance expectancy has a stronger impact on 

behaviroal intention for older persons than for younger persons. Furthermore, it is 
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apparent that the effort expectancy and the perceived threats aspects for young people 

do not matter. In the older age group, the effort expectancy is more pronounced but still 

has no effect according to the effect size f² on the behavioral intention. The perceived 

threats, on the other hand, show a moderate effect on the behavioral intention. 

Moreover, it appears that the business threats in comparison to the private threats 

have a stronger impact for older persons whereas younger participants evaluate both 

threat fields equal.  

7. Descriptive Statistical Analysis of the Results 

In this part of the thesis, the survey results are evaluated regarding their scored mean 

values. To comply with the scope of the thesis the surveys are evaluated based on the 

mean values of the question batteries. In the subsequent remarks the essential 

characteristics of the result tables are descripted.  

The mean values and standard deviations for all questions of both surveys, and the 

results for the different prepared clusters are attached in appendix C. 

 

The highest value in each comparison is highlighted in red; the lowest is shaped in 

green. If the comparison is performed over more than 2 clusters the white fields 

symbolize that there is no extreme value achieved and that the value is positioned 

between the (red) highest value and the (green) lowest extreme value. Furthermore the 

arrows next to the figures indicate a tendency for the individual values, whether the 

respective figure reveal a tendency rather towards an agreement (arrow up), a neutral 

position (arrow to the right) or a disagreement (arrow down).   

 

In the following remarks on the result tables it will be referred to a higher and a lower 

evaluation. This should be expressed that higher ratings tend to an agreement and 

lower ratings towards a disagreement. 

Two question groups could not be included in this analysis because they would lose 

expressiveness by a summary. These question groups are on the one hand the 

questions about a mandatory participation on a BYOD, WSYD or CYOD service 

[Question FQ.2] and the questions of further benefits that are expected by a BYOD 

service [Question FQ.4]. The ranking questions are discussed in the following chapter. 
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7.1 Analysis of the Individual Countries 

 

 
Table 21: Result Summary of the Student Survey 

 

In the case of the student survey it is striking that Chinese participants evaluated 

generally almost all aspects higher compared to the other regions, especially the 

questions about performance expectancy, social influence and perceived 

innovativeness. German survey participants rated most questions lower than the other 

regions. The perceived threats are ranked by the German students most problematic of 

all survey regions; however, Chinese students rank the business threats the lowest. It 

has to be noted that the maximum and minimum values often differ only slightly from 

each other. Also interesting is that the USA achieved only 2 and Canada and India no 

extreme values and thus this countries take an average position within the survey. 

Extreme is the valuation of employer attractiveness and behavioral intentions in 

Germany and China. Chinese students are agreeing to these questions, partially with a 

tendency towards a strong agreement. On the contrary German students evaluated 

these questions rather neutral in some extent also with a tendency towards a 

disagreement. Interesting is also the answering of the question about the fun factor of 

BYOD. Germany and China again adopt in these questions the extreme positions. 

Whereas German students tend to a neutral position the Chinese students agree with 

the fun factor associated with a BYOD service. German students tend at the question 

that in future the employees have to bring their own device to a disagreement. 
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Surprisingly, Chinese students evaluated this question with a tendency towards an 

agreement. 

7.2 Descriptive Comparison of Various Result Clusters  

7.2.1 Analysis of the Prepared Clusters 

The different comparisons are optically isolated from each other by a vertical double 

line. Please note that for some comparisons exists only marginal differences against 

the other compared cluster(s). 

 

Table 22: Prepared Clusters of the Student Survey 

Obviously is that one cluster in the various comparisons takes a more positive attitude 

towards the BYOD service aspects than the other cluster(s). The first comparison 

across the continents clearly shows that Asian students are more receptive to a BYOD 

service than European or North American students. As before already in the SEM 

analysis evaluated women and younger students assess the BYOD facets respectively 

higher than men and older survey participants. In the last comparison it can be seen 

that the more the student is rooted the engineering focus, the lower the participant 

rated the BYOD aspects queried in the survey.  
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7.3 Evaluation of the Financial Model Ranking  

The survey participants were asked one additional question which provides valuable 

hints for a BYOD service perception. In the question [FQ.1] the respondents should 

create a ranking of the financial models (BYOD, WSYD, CYOD) according to their 

attractiveness.  

The results of the question [FQ.5] were analysed, but the results are not meaningful 

enough thus this question evaluation was not included in this data analysis part. In 

addition, in the question [FQ.6] the participants should comment on the importance of 

the different types of devices for their private and business life.  In order not to go 

beyond the scope of this thesis the question number [FQ.6] is not described in detail. 

 

Figure 23: Results Financial Model Student 

Survey 

 

 

 

 

 

 

 

Notes on this analysis: The numbers highlighted 

in red mean that the financial model scored for 

the respective place the fewest votes, yellow 

means that it has received the second most votes 

and green consequently that most of the votes 

were casted on the particular financial model. 

All countries except China rank BYOD in the 

student survey on the last place. In China, the 

results are exactly the other way round as for the 

other regions or the complete survey result. 

BYOD was evaluated in China on the first place 

and CYOD second and WSYD on the last place. 
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7.3.1 Device Meaning of the Individual Device Types 

 

Table 23: Results of the Importance of the Device Types in the Student Survey 

The importance of the smartphone is rated higher in the USA than in the other 

countries. 95% of the American Students submitted to use a smartphone.  

The comparison of the importance of the tablet PCs is led by the USA and India. 56% 

of the American students and 59% of the Indian students think that the tablet will be in 

the main device in private future. In the USA 65% think that the tablet PCs will be the 

business main device in future, in India 54% think so. 

 

The notebook is rated highest in its current and future importance in Germany. 
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The comparison of the meaning of the desktop pc is roughly equal in Germany, USA 

and China countries. The assessment of the desktop PC is in India a bit different. In 

India very few people think that the desktop PC is the future medium. Moreover, today 

less people in India, compared to other countries, use the desktop as an IT device.  

8. Recommendations for Action 

As a result of the fact, that for all cultures the essential decision factor to use or not to 

use a BYOD service is the performance expectancy, it is suggested: if the BYOD 

usage should be pushed, it is necessary to increase the BYOD service bundles in order 

to create the greatest possible service packages for versatile application possibilities. 

 

Exceptional is the high valuation, indicated by the descriptive statistic, of the Chinese 

students in all questions concerning the employer attractiveness. This fact implies that 

if qualified workers are required in China, a BYOD service would be one possibility to 

recruit desired professionals. In order to perform such an action companies have the 

possibility to implement a customized BYOD service in China. Because the perceived 

innovativeness mean value was determined by the descriptive analysis also as very 

high, compared to other countries, the BYOD service should be promoted as an 

innovative and future-oriented working technology by the human resources department 

in China.  

 

By the SEM analysis it was determined that in Asia the social influence has an impact 

on the behavioral intention and the perceived innovativeness has an impact on the 

social factors. From the descriptive analysis of survey it is apparent that the perceived 

innovativeness and social influences were also rated high in Asia. For this reason, it 

may be appropriate, if a BYOD use should be forced, to start pilot projects in Asia. In 

this pilot projects several employees should be enabled to use a BYOD service, 

subsequently these employees are able to report their experience and the advantages 

to their colleagues and to persons in their peer-group.  

 

Based on the results of the German respondents it seems as if the students already 

have a fixed rejecting opinion about BYOD.  For this reason, a greater willingness to 

use a BYOD service in Germany and Europe is excluded.  
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9. Conclusion 

9.1 Summary of the Research Results 

Right at the beginning of this thesis, it was noted that the BYOD trend proceeds in the 

opposite direction as the predominant standardization process. By technological 

change, more and more private mobile devices will be used by the employees in the 

company for business purposes. The question is how the company should react on this 

trend, in order to satisfy the expectations and requirements of the IT customers all over 

the world and simultaneously to appear as a forward-looking attractive employer, if this 

is possible. 

 

The first objective of the study was to find an answer to the question, what are the 

user’s expectations and requirements at a BYOD service in a globally active company. 

Therefore in the first step a fitting model, which includes all relevant aspects to 

describe a BYOD service, was developed. In the next step the identified BYOD 

characteristics were included in the designated questionnaire, and the survey 

participants were able to assess which features seem more or less important for 

himself or for herself. After completion of the survey, the data were analysed in depth, 

and it turned out that in Europe, North America and Asia, the performance expectancy 

of a BYOD service has the most significant effect on the intention to use such a 

service.  

 

The answer of the second question was another aim of the thesis and should provide 

insights whether the surveyed students are interested in a BYOD service. This question 

cannot be answered with a simple yes or no. Within the student survey, there is a wide 

variation.  

 

Another result of this thesis, which was checked on the complete student dataset, is 

that the assumed moderating effects of the gender variable, based on the submitted 

figures, counter acts against the postulated hypotheses. Two essential examples of this 

observed phenomenon are, the influence of the performance expectancy on behaviroal 

intention is greater for women than for men, and the influence of effort expectancy on 
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the behaviroal intention is lower for women than for men. The assumed moderating 

effect of the different age groups could be confirmed using the student survey data. 

Moreover, the supposed cultural differences regarding their influence on the model 

constructs and their impact on the behaviroal intention could be verified. Accordingly, 

the influence of the performance expectancy, the effort expectancy, social influence 

and of the perceived threats is greater for established markets than for emerging 

markets. Whereas the results indicate that the perceived facilitating conditions play a 

minor role for established markets than for emerging markets. 

 

To answer the last research question an answer has to found, if a BYOD service 

increases the employer attractiveness. Just like the question about the intention to use 

a BYOD service, a clear and unified answer cannot be given to this question. In the 

case of the Chinese students evaluate the employer attractiveness the highest and 

German students the lowest. Moreover, the employer attractiveness with a BYOD 

service is evaluated higher by younger participants than by older persons, and by 

women higher than by men. These figures on the demographic assessment have only 

marginal differences.  

 

9.2 Discussion of the Research Limitations 

Due to the model complexity, it was not possible, as intended in advance, to examine 

every country by using an individual structural equation model. This limitation occurred 

because of too small sample sizes.  

 

Because the research topic appears very complex, it is not recommended to generalize 

the results to draw conclusions about other not considered countries. 

 

In advance the focus was directed to the target markets Germany, USA, Brazil, India 

and China. Due to the greater language barrier and because of the fact, that the 

Brazilian students had their semester break during the survey period, it was not 

possible to gain Brazilian students for the survey.  

 

 



 

102 

 

9.3 Recommendation for Further Research 

In the case of a continuation of this research, the research model should be optimized. 

As turned out, the private IT experience (PIE) has no significant impact on the 

performance expectancy (PE) or on the effort expectancy (EE). For this reason it 

should be considered whether the private IT Experience on the one hand could be 

better measured and on the other hand whether the (PIE) construct could be 

implemented as moderator variable.  

 

In addition, the questionnaire should be optimized, based on the indicate research 

finding. For each question, a response option should be installed that allows the 

participants to indicate that he or she does not want to answers this question. This 

would increase the response quality and provide the opportunity to draw conclusions 

about too difficult or misleading questions. On the other hand the questionnaire should 

only include the questions that contribute to the formation of the individual constructs. 

Consequently, the already for the SEM analysis excluded questions has to be removed 

and a substantive review has to be carried out. 

 

In order to complete the research picture further researches in other countries such as 

Brazil, Russia, Japan, Arabia and other European countries would be interesting.  
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Appendix 

Appendix A – Questionnaire  
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Appendix B - Structural Model Calculation for the Individual 

Countries 

 

  
Germany 

R² Path f² f² effect t-value 

PIE  PE 0,557 0,176 0,063 S 4,127*** 

PIE  EE 0,071 -0,267 0,076 S 3,532*** 

PI  PE 0,557 0,691 1,029 L 19,082***

PI  SI 0,131 0,361 0,151 M 6,854*** 

B-PT  PT 0,999 0,491 - - 3,133** 

P-PT  PT 0,999 0,687 - - 5,290*** 

PE  BI 0,591 0,445 0,293 M 6,193*** 

EE  BI 0,5 1 -0,142 0,037 S 2,144* 

SI  BI 0,591 0,191 0,083 S 3,378*** 

PT  BI 0,591 -0,161 0,880 S 2,393* 

PFC  BI 0,591 0,120 0,027 S 2,420* 

BI  PEA 0,362 0,601 0,567 L 12,860***

n=175 
 

  

Finland 

R² Path f² f² effect t-value 

PIE  PE 0,507 -0,172 0 055 S 1,291 

PIE  EE 0,147 -0,384 0,172 M 3,120** 

PI  PE 0,507 0,727 1,028 L 9,519***

PI  SI 0,280 0,529 0,389 L 6,326***

B-PT  PT 0,989 0,712 - - 2,769** 

P-PT  PT 0,989 0,427 - - 1,554 

PE  BI 0,749 0,525 0,223 M 0,143 

EE  BI 0,749 -0,222 0,4 2 L 0,297 

SI  BI 0,749 0,206 0,076 S 0,436 

PT  BI 0,749 -0,138 0,434 L 0,416 

PFC  BI 0,749 0,215 0,267 M 0,405 

BI  PEA 0,398 0,631 0,661 L 6,166***

n=40 

  

  

USA 

R² Path f² f² effect t-value 

PIE  PE 0,481 0,164 0,044 S 2,918** 

PIE  EE 0,098 -0,314 0,109 S 4,496*** 

PI  PE 0,481 0,615 0,622 L 11,67*** 

PI  SI 0,189 0,435 0,233 M 7,487*** 

B-PT  PT 0,998 0,574 - - 3,587*** 

P-PT  PT 0,998 0,501 - - 3,164** 

PE  BI 0,534 0,382 0,197 M 2,144* 

EE  BI 0,534 -0,156 0,039 S 1,660 

SI  BI 0,534 0,222 0,077 S 2,899** 

PT  BI 0,534 -0,125 0,037 S 1,926 

PFC  BI 0,534 0,131 0,026 S 1,798 

BI  PEA 0,492 0,701 0,969 L 17,93*** 

n=166 
 

  

Canada 

R² Path f² f² effect t-value 

PIE  PE 0,680 0,213 0,116 S 0,315 

PIE  PE 0,050 -0,223 0,053 S 1,678 

PI  PE 0,680 0,714 1,309 L 11,78***

PI  SI 0,178 0,422 0,217 M 4,387***

B-PT  PT 0,994 0,858 - - 4,141***

P-PT  PT 0,994 0,193 - - 0,755 

PE  BI 0,720 0,544 0,354 L 0,186 

EE  BI 0,720 -0,319 0,271 M 1,570 

SI  BI 0,720 0,117 0,03 S 1,064 

PT  BI 0,720 -0,169 0,064 S 1,412 

PFC  BI 0,720 0,015 0,011 None 0,116 

BI  PEA 0,480 0,693 0,923 L 11,34***

n=67 
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China 

R² Path f² f² effect t-value 

PIE  PE 0,273 0,441 0,234 M 5,878***

PIE  EE 0,031 -0,177 0,032 S 1 200 

PI  PE 0,273 0,165 0,030 S 1,721 

PI  SI 0,117 0,343 0,133 S 3,703***

B-PT  PT 1,000 0,690 - - 2,244** 

P-PT  PT 1,000 0,360 - - 1,139 

PE  BI 0,488 0,361 0,197 M 0,327 

EE  BI 0,488 0,100 0,018 None 0,090 

SI  BI 0,488 0,124 0,182 M 0,762 

PT  BI 0,488 -0,037 0,0195 None 0,247 

PFC  BI 0,488 0,288 0,102 S 0,018 

BI  PEA 0,213 0,461 0,271 M 6,857***

n=128 
 

  

India 

R² Path f² f² effect t-value 

PIE  PE 0,578 0,235 0,107 S 2,820** 

PIE  EE 0,096 -0,310 0,106 S 3,018** 

PI  PE 0,57 0,638 0,810 L 7,498***

PI  SI 0,373 0,610 0,595 L 7,966***

B-PT  PT 0,993 0,837 - - 4,173***

P-PT  PT 0,993 0,243 - - 1,006 

PE  BI 0,645 0,239 0,223 M 0,137 

EE  BI 0,645 -0,281 0,144 S 1,364 

SI  BI 0,645 0,112 0,062 S 1,076 

PT  BI 0,645 -0, 15 0,039 S 0,676 

PFC  BI 0,645 0,012 0,003 None 0,100 

BI  PEA 0,398 0,631 0,255 M 4,244 

n=69 
 

   

     Notes:    1. 

2. 

 

 3. 

 

 

*p < 0.05; **p < 0.01; ***p < 0.001; all other correlations are insignificant. 

Numbers written in light right  indicated that effect of the relationship is 

opposed  the postulated hypotheses 

Please refer to the abbreviations list for details about the abbreviations.  

The concrete questions are located in the appendix A 
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Appendix C – Results of the Descriptive Statistics 

1. Analysis of the Individual Countries 
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2. Analysis of the Prepared Clusters 
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