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Abstract

Mobile technologies offer great opportunities fonproving business users’ productivity and for
running business processes more effectively amdesfly. This particularly applies to service and
maintenance processes which are highly informaitid@nsive. Mobile services enable technicians to
directly capture information more quickly and marecisely, while they are performing maintenance,
inspection or repair tasks. Despite the increagimmgliferation of mobile business applications, most
of the existing empirical studies still focus omsamer-oriented mobile services. Thus, this study’s
objective is to gain a better understanding of reolbiusiness applications’ success in service and
maintenance processes. For this purpose, we atiepDeLone and McLean IS Success Model to this
particular context. The model is validated withvay data from 374 mobile service users. Our results
indicate that, besides system quality, the prosagport quality is the main determinant of indiatlu
benefits from using the mobile devices. The stuiitytBings support practitioners in explaining the
levers with which mobile business applications barimproved. By empirically validating a success
model, the study’s results advance theoretical ldgweent in the area of mobile service and
maintenance systems, and present a basis for fuitsearch in this field.

Keywords: mobile business applications, IS adoptiSrsuccess, service and maintenance processes



1 Introduction

The rapid development of mobile information and oamication technology (ICT) has broadened
computing’s traditional application areas. Todaybite devices, such as Personal Digital Assistants
(PDAs) and smart phones, provide users with read-taccess to information and services from
anywhere, and at any time. As mobile technologesolme more widespread, they are increasingly
used in m-commerce, mobile banking and entertaihnsenvices (Bouwman et al. 2009). The
adoption and use of consumer-oriented mobile sesyisuch as mobile phone and data services, has
been empirically investigated by many studies. @esitheir use in consumer-oriented scenarios,
mobile technologies also offer business users nogmprtunities to perform their tasks while being
away from their stationary office (Gebauer et 802 Nah et al. 2005). Most of the existing researc
in this area focuses on conceptualizing and desigmobile business applications. Despite mobile
applications’ growing proliferation in companie$iete is a dearth of empirical insight into the
effectiveness of mobile business applications fteenperspective of end-users.

This gap in research motivates our study. We aimaio a better understanding of mobile business
applications’ adoption and use in the organizati@muatext. Our study was conducted at DEKRA
Automotive, a subsidiary of the German-based com@EKRA AG, which operates worldwide. It
focuses on expert service in three main sectotepative, industrial, and certification. Maintenanc
processes are increasingly dependent on high-gufidrmation (Legner and Thiesse 2006; Nah et al.
2005; Thun 2008). These processes generate largenasnof data for documenting maintenance and
inspection activities. The data must then oftenabzhived for years to allow for traceability or to
comply with safety regulations. Data’s digital mgaement can eventually reduce administrative costs
significantly. Moreover, mobile applications enat#ehnicians to capture information faster and more
precisely when performing maintenance, inspectiorrepair tasks. Owing to the use of mobile
applications, technicians can also complete theirkwaccurately and according to predefined
instructions. Despite the obvious benefits, mobalehnology’s proliferation is lower than expected
and many implementations have failed in the past.

Based on empirical data gathered at DEKRA Autonegtihis article investigates mobile business

application’s success in service and maintenanoceegses. For this purpose, we adapt a well-known
IS success model (the “DeLone and McLean model'gL@ne and McLean 1992; DelLone and

McLean 2003) to the mobile service processes’ angnd articulate specific propositions that may

be discerned from the literature. To test our psitims, we collected data of 374 mobile service

users in periodical technical vehicle inspectiohl{P

This paper is structured as follows: The next sectdescribes mobile business applications’
characteristics and design, and offers a brieeseof the literature on the measurement of IS sgce
Thereafter, we explain how we developed our théakeimodel, discuss the characteristics of its
constructs, and present our hypotheses. In the aume#ection, we outline our approach to
operationalizing the constructs, the particulaeaesh setting, as well as our data collection o

In the analysis and results section, we report len model's assessment by means of structural
equation modeling. In the discussion section, wersarize the results and outline this research
implications, limitations, and contribution.

2 Prior Research

2.1 Studies on mobile services

Mobile computing denotes all activities, procesmed applications that are conducted via wirelesls an
mobile communication networks. Mobile technologyassociated with unique value factors, such as



ubiquity, instant connectivity, personalization amdeliness (Lee et al. 2010). Exploring its usd an
requirements has consequently attracted much giténan researchers. Most of the existing studies
investigate consumer-oriented mobile services, biptenobile phone and data services (Lee et al.
2010), m-commerce (Benou and Vassilakis 2010; ted 2007; Lee and Benbasat 2003; Tarasewich
2003), and mobile banking (Luarn and Lin 2005). yffacus mostly on services that were introduced
relatively early on and therefore have an estabtistradition. From multiple surveys conducted in
Finland, Bouwman et al. (2009) observe a move ftafk-based services towards content-based
services. They classify mobile services in thre¢éegaries: content (or information) services,
messaging (or communication) services, and a bssadof advanced mobile services that enable
transactions or specific applications and thatpaoeided via high capacity networks. Given the many
types and facets of mobile services, Bouwman €R8D9) argue that mobility in itself needs further
conceptualization. Therefore, they suggest thageper understanding of the differences between the
various types of services and applications, andkitie: of value they offer, is needed.

While consumer-oriented mobile services have bdediesd extensively by means of quantitative-
empirical surveys, their results cannot be direaibplied to mobile business applications (Gebauer
and Shaw 2004): Whereas consumers decide on usitjienrservices based on their individual
preferences, businesses implement mobile techreddgiautomate and streamline business processes
and increase the productivity of their employeesmall number of studies are dedicated to mobile
business applications that support business usguerforming their tasks while they are away from
the office. Gebauer and Shaw (2004) and Gebau@8j2tbmbine the concept of task-technology fit
and the technology acceptance model for explaittiegadoption and use of mobile technologies in
business settings. Nah et al. (2005) demonstratalenbusiness applications’ impact and value for
improving the business users’ productivity, as vesllincreasing process efficiency and effectiveness
in a utility company. Mobile services are considess important lever for improving service and
maintenance processes (Thun 2008). This has bedmneced by in-depth case studies (Legner and
Thiesse 2006; Nah et al. 2005): First, these peasesre highly information-intensive. Mobile
services enable technicians to directly capturermétion more quickly and more precisely, while
they are performing maintenance, inspection or iretssks. Second, service and maintenance
activities generate tremendous amounts of papetdonmenting maintenance and inspection results.
In many areas, these documents must be archivge&s to allow for traceability or to comply with
safety regulations. Data’s digital management cemtially reduce administrative costs significantly
Mobile technologies also impose specific work peses, and thereby they ensure that technicians
complete their work accurately and according talefieed instructions.

2.2 Design of mobile applications

The process of designing and developing mobile iegdns is inherently more complex and
demanding than the development of traditional @pfitbns (Tarasewich 2003). While all applications
need usable interfaces, good interface design bilenapplications is particularly difficult to aahie.
This is the result of the diverse environments imcly mobile applications are executed (see Tahle 1)
as opposed to “traditional applications” that akecaited on the relatively stable desktop PC. To
reflect the diverse circumstances in which mobieices are used, the “context” concept has been
introduced (Benou and Vassilakis 2010; Tarasewiifd82 One dimension of context is th@mputing
environment’'scharacteristics, which include (a) the propertidstiee networking infrastructure
(latency, bandwidth, disconnections, and cost),tlie) properties of the individual devices (memory
capacity, battery lifetime, processing power, ifputput, and communication capabilities), and lfe) t
properties of the operating systems (user interfageurity, and program execution). The computing
context’s characteristics and restrictions shoutd thken into account while designing mobile
applications. For instance, limited input capaigiitdictate the need for less typing on the keythaar
image download and display may be omitted to satety and/or communication costs. Besides the
computing context, user mobility demands thatdperational environment’properties are taken into
account when designing mobile applications. Onaihe hand, the outside environment (noise level,



brightness, and temperature) imposes restrictidrenwusing mobile applications. On the other hand,
the parameters that comprise an application’s tipea environment, such as the location, may
enhance the mobile application with informationtthaght benefit the user. As a third domain, the
user contextmpacts the mobile applications’ design in ternfisuser interface, functionality and
content. Users of mobile business applications wastly regarding qualities such as computer
literacy, preferences and skills, which must bestaknto account. Finally, user activities drive the
need for mobile support.

Computing Domain Environment User Domain
D.

Communica- Mobile device Operating Operational User Skills and | User Activities
tion network system Environment Preferences
WLAN Smartphone Windows Brightness Age Tasks and goals
UMTS Personal Digital | Mobile Noise levels Gender of mobile users
Bluetooth Assistant (PDA) | Windows 7 Temperature Computer Information
Mobile ad hoc | Mobile Internet | Phone Wet conditions | literacy requirements
network Device (MID) ANDROID Vibration User Work processes

Ultra Mobile PC | iOS preferences Events

(UMPC)

Tablet PC

Table 1. Context domains, derived from Benou arssiékis (2010), and Tarasewich (2003)

While mobile business applications’ design has ledansively researched from a conceptual point
of view, there is very little empirical insight omhich we can draw regarding mobile business
applications’ success from the perspective of theé-wser. Thus, our research process comprised
reviewing the literature on information systems c&ss in general to find a suitable theoretical
foundation for our research endeavor.

2.3 IS success measurement

IS success measurement is a popular stream ofrcbseahe IS research community. During the last
decades, IS literature has provided a plethoraetihitions and measures of IS success. As DelLone
and McLean stated, there were nearly as many messs there were studies, with no ultimate
definition of IS success (1992). In order to prevalgeneral and comprehensive definition that cover
the different perspectives, DeLone and McLean (198%iewed the existing understandings of IS
success and their corresponding measures, andfielhdhem into six major categories. They then
created a multidimensional measuring model witlerafependencies between the different success
categories. Ten years after their first model’sligakion , and based on the evaluation of the many
contributions to it (e.g., Rai et al. 2002; Sedd897; Seddon and Kiew 1994), DeLone and McLean
proposed an updated IS Success Model (DeLone ah@drnc2003) that coped with the growing e-
commerce world’s measurement challenges. The updatedel consists of six interrelated
dimensions of IS success: information quality, sgstjuality, service quality, (intention to) useeus
satisfaction, and net benefits. This model canmnberpreted as follows: A system can be evaluated in
terms of the information, system and service quatitese characteristics affect subsequent use or
intention to use, as well as user satisfaction.aA®sult of using the system, certain benefits will
accrue. The net benefits will (positively or negaly) influence user satisfaction, as well as ferth
information system use.

In the meantime, several success models for evadugpecific types of IS — for example, knowledge

management systems (Kulkarni et al. 2007) or engsrsystems (Gable et al. 2003) — have been
developed from this theory. In the context of mekidchnologies, Chatterjee et al. (2009) adapted th
D&M IS Success Model for mobile work in healthcare.



3 Research Model

Our main goal is to empirically assess mobile bessnapplications’ success in service and
maintenance processes. Since there is no establistoelel for investigating mobile business
applications’ success in this domain, we base malysis on the DelLone and McLean Success
Model(DeLone and McLean 2003). As a comprehensiatuation framework, the D&M IS Success
Model provides a sound basis for application irs tharticular context. Furthermore, its proposed
associations have been validated by a large nuaftempirical studies. There are also many validated
measures that can be reused to assess the prapassds dimensions. In contrast to other models,
such as TAM (Davis 1989), the IS success modelr®fte relatively broad and comprehensive
evaluation approach, and is fairly parsimonioustret same time. We considered some of the
extensions to the model that Urbach et al. (20&0¢mtly made in the context of employee portals,
because mobile applications share many commorsgltigh portals. We also reviewed existing
studies on consumer-oriented mobile applicatioas ittentify system quality and information quality
as two key dimensions with high impact on mobil¢adservices’ usage (Lee et al. 2010). As an
additional independent variable, we considepeacess qualitysince the main intention of mobile
business application in maintenance and servide support technicians in performing their daily
activities.

In total, we considered the following seven congidior the development of our research model:

« System qualitywhich can be regarded as the degree to whicimibigle business application is
easy to use to accomplish tasks. For mobile busiapglications, system quality relates to system
performance, as well as design issues such a&icgedesign and navigation, among others.

< Information quality which focuses on the quality of the informatioroypded by the mobile
application for its users. Information quality Heen shown to be a prominent success factor when
investigating IS success (McKinney et al. 2002)tHa mobile business applications context, we
considered the aspects of usefulness, understdibgdadid timeliness.

« Process qualitywhich summarizes the measures that capture thktyqof the mobile business
application's support of the service and mainteaamocesses. It is an additional construct that has
been added in line with Urbach et al.’'s (2010) wdrkthis context, it relates to the efficiency,
reliability, comprehensibility, and traceability thfe supported processes. In contrast to informatio
quality, which measures the quality of the providigfrmation, this construct measures how the
system, together with the information presentegpstts the user’s work routines.

« Service qualitywhich includes overall support measures relatettié mobile business application
that are delivered by the service provider. It ad&s the measures of responsiveness, empathy,
reliability, and competence of the responsible supjpersonnel.

« Use which measures the mobile business applicatioerseived actual use by the service workers.
It will be assessed by the extent to which the nfaimctionalities that the mobile business
application provides are used.

e User satisfactionwhich is the employee’s affective attitude to thebile business application
when he or she interacts directly with it. The regd success dimension evaluates adequacy,
efficiency, effectiveness, and overall satisfactidth the mobile business application.

* Individual benefits which subsumes perceived individual benefits’ snees that the service
workers gain through the mobile business applio&iase. These benefits cover the aspects of
willingness to use, helpfulness, and usefulness.

The model we used for our analysis is shown in feidu It assumes that system, information quality,
process quality and service quality are linkedderisatisfaction and the mobile business appligatio
use, and that these, in turn, influence the indizidenefits of using the application. In ordekéep

the model parsimonious, we omitted the feedbaclkuabwalividual benefits to user satisfaction and
use, which were proposed in the original model hiafahe arrows represents a hypothesized positive
relationship between two success dimensions tlwatidlpe tested in this study. In order to contool f
the management support mobile service that useesves which is considered a main factor in IS use



and adoption in organizational contexts, we defimehagement suppods a control variable. It
represents the leadership team’s encouragememdos@pport for the mobile application’s usage.
With this model, we focus on individual performarniegacts, rather than organizational performance
impacts, as the final dependent variable of intedsasuring the organizational impact of individua
IS initiatives has proven to be difficult (e.g., |G&rman 1998; Goodhue and Thompson 1995). Thus,
we do not include the organizational impact in owdel, although we believe that this impact is
generally an important part of a comprehensiveyasml

System
Quality

Information
Quality

Individual

Benefits

Process v
Quality

User
Satisfaction

Service
Quality

Figure 1. Research model

4 Research Methodology

We used a survey to collect data for our researotielis empirical assessment. Thus, we are in line
with the majority of IS success research studiebjchv apply survey-based research to test
hypothesized relationships (Urbach et al. 2009).

4.1 Construct operationalization

Following various author's recommendations (e.ghamti and Chaudhury 2004; DelLone and
McLean 2003; Kankanhalli et al. 2005), we usedegesind proven measures, where available, for the
operationalization of the research model's constric enhance validity. Thus, we adapted items
identified in previous studies and modified them dise in the mobile applications’ context, where
required. Table 2 shows the items that we finalledifor the field test. All eight constructs used
within this study were measured with a seven-pbikert-type scale (1 = strongly disagree, 7 =
strongly agree). We pre-tested after combiningitbms in a draft survey instrument. In order to
ensure the questionnaire design and presentatioalgy, we discussed the draft in our researcmtea
and modified it according to the group’s feedbdeakally, the draft questionnaire was trialed with a
group of eight experts in mobile service and maiatee processes. Based on their feedback, we
finalized the questionnaire’s appearance and iosomns.

Construct Items No. of References
items
System Navigation, interface design, 6 Items adapted from Ahn et al. (2004), Lee
quality structure, usability, functionality, et al. (2010), McKinney et al. (2002)
accessibility
Information | Information usefulness, 3 Items adapted from Lee et al. (2010), Lin
quality understandability, timeliness and Lee (2006), McKinney et al. (2002),
Yang et al. (2005)
Process Efficiency, reliability, 4 New items derived from Puschmann and
quality comprehensibility, traceability Alt (2005), Martini et al. (2009)
Service Responsiveness, empathy, 4 Items adapted from Chang and King
quality reliability, competence (2005), Pitt et al. (1995)




Use Extent of using different features 8 New itetegved from Almutairi and
Subramanian (2005), Chatterjee et al.
(2009)

User Adequacy, efficiency, 4 Items adapted from Chatterjee et al.

satisfaction | effectiveness, overall satisfaction (2009), Seddon and Kiew (1994)

Individual Willingness to use, helpfulness, 3 New items derived from Davis (1989)

impact overall usefulness

Management| Encouragement, leadership suppart 2 New items el@from Sharma and

support Yetton (2003), Kulkarni et al. (2007)

Table 2. Construct operationalization

4.2 Research setting

This study was conducted at DEKRA Automotive, asadilary of the German company DEKRA AG,
which operates worldwide. One of the core busimgsas of DEKRA Automotive is the periodical
technical vehicle inspection (PTI) in Europe, whisha state-prescribed regular roadworthiness
service for road vehicles. PTI is regulated natigrend internationally and particularly depends on
high-quality information. German legislation prabes that each vehicle be checked for electromwicall
regulated safety systems like air bags, ESP, an8;ABerefore, specific information needs to be
available during the vehicle test. In order to gabese legislative demands, inspections had togeha
fundamentally and required comprehensive accegsfdaomation, for example, about the applicable
procedures. Accordingly, mobile technology’s ragalelopment opens up opportunities for both the
automotive service industry in general and for @tjpn services in particular.

DEKRA Automotive has been evaluating mobile solusighat can improve work processes during
inspection, since 2004. During a two years projeardware and software have been chosen and
evaluated. Then, work tasks were transformed inppart tasks for the use on ultra-mobile devices.
When DEKRA was faced with implementing the direetfer PTI's update in Germany, it recognized
the need to use vehicle specific information inpexions. So DEKRA IT developers added the
demands of information support to their mobile pobj After a development phase of four years,
hardware from the consumer market and proprietatysBftware fitted well together. The first set of
mobile devices called “DEKRA Pocket Computers (DP&gre rolled out to the DEKRA inspection
engineers in mid-2008. At the end of 2008, mora t®00 DEKRA employees were equipped with
the DPC. After the establishing phase of aboutymar, DEKRA decided to evaluate the success of
the DPC, based on this study. At that stage, the'®&se was still non-mandatory for all users.

4.3 Data collection

The questionnaire was distributed to 900 DEKRA aeywpés who had used the mobile application at
least once during the last month. The participavege invited by email and directed to the online
survey. To ensure independent and reliable resnéisincentives were offered when calling for

participation. After a survey period of seventeags] we closed the online survey. In total, 374 DPC
users completed the online survey. Thus, a respatseof 41.6 % was achieved, which is conside-
rably above the minimum of 20% recommended by Mashand Grover (1998). The average period
of time that participants took to work through #2 questions (including 8 demographic questions)
was 15 minutes, which equals the designated anufuimhe suggested in the invitation email.

5 Analysis and Results

We employed the partial least squares (PLS) appr¢@hin 1998; Wold 1985) to test our research
model, using the empirical data from the survey. 8ese PLS for the data analysis since, compared
to covariance-based approaches, it is advantageloais the research model is relatively complex and



has a large numbers of indicators, the measuresi@raevell established, and/or the relationships

between the indicators and latent variables haumetmodeled in different modes (i.e. formative and

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

approach is best suited for management-orientedlgms with decision relevance that focus on

prediction (Fornell and Bookstein 1982; Huber e807). We used the software package SmartPLS
(Ringle et al. 2005) for the statistical calculago

5.1 Assessment of measurement models

We mainly used reflective indicators for the masl@bnstructs’ operationalization. Onlse was
measured formatively. Following the validation gelides of Straub et al. (2004) and Lewis et al.
(2005), we tested the reflective measurement mofdelsnternal consistency reliability, indicator
reliability, convergent validity, and discriminamglidity by applying standard decision rules. We
assessethternal consistency reliabilityvith Cronbach’s alpha (CA) (Cronbach 1951) and posite
reliability (CR) (Werts et al. 1974). The CA and @Rlues of most constructs in our model are, as
presented in Table 3, above the generally recomatenainimum of .700 (Nunnally and Bernstein
1994). Only the CA value of management supporiightly below this threshold. However, since CR
Is recommended as the preferred measure (Chin 1888ept the construct in our model and did not
alter its operationalization.

Construct CA CR AVE
System quality .894 919 .654
Information quality .849 .909 771
Process quality .806 .871 .628
Service quality .866 .909 714
Management support .650 .851 .740
User satisfaction .892 .926 .758
Individual benefits .851 910 771
Table 3. Internal consistency and convergent viglidi

We determined indicator reliability, using a confatory factor analysis (CFA) within PLS. Items
with a loading below .700 are usually considerettligble (Chin 1998). In our model, all loadings
are above this threshold with significance at 0@l.level. We further tested for convergent vajidit

with the average variance extracted (AVE), a comgnapplied criterion proposed by Fornell and
Larcker (1981). As indicated in Table 2, all thBigetive constructs in our model have AVE indicator
above .500, demonstrating that all constructs pesadequate reliability (Segars 1997).

In order to assess the construatscriminant validity we compared the items' cross-loadings. Each
indicator’s loading is higher for its respectivenstruct than for any of the others. Furthermorehea
of the constructs loads highest with its assigrtechs. Consequently, we infer that the different
constructs’ indicators are not interchangeablerf@i9i98). Furthermore, the square root of the AVE of
each construct is greater than their interconstcoctelations (Table 4). This result provides more
evidence of all the constructs being sufficienilgs@milar (Fornell and Larcker 1981).

1 2 3 4 5 6 7
1. Management support | .860
2. Individual benefits .078| .878
3. Information quality 164 416| .878
4. Process quality .041 671 .53p .792
5. Service quality .156 .264 .27¢ .33[L .845
6. System quality .056 .614 464 721 .245 .809
7. User Satisfaction .081 .813 414 743 278 .686.870
Notes: Diagonal elements represent the square abtite average variance extracted

Table 4. Interconstruct correlations



The construcusewas measured with a formative measurement modiekefns show weights higher
than .100, with significance at the .050 level, eabhidemonstrates a sufficient level of reliability
(Lohmoller 1989). We also checked the measuremerteifor multicollinearity, with the variance
inflation factor (VIF). Since the value is belowetthreshold of 10 (Diamantopoulos and Siguaw 2006;
Guijarati 2003), we conclude that multicollineaigynot an issue in our study.

5.2 Assessment of the structural model

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

hypothesized relationships between the constriktpue 2). Since the research model includes a
mutual influence between use and user satisfatti@mncannot be simultaneously tested, we tested two
different models, as proposed by livari (2005). Modl assumes the influence is from use to user
satisfaction, whereas model 2 works from user featign to use. We used bootstrapping with 1,000

resamples to determine the paths’ significanceiwitie structural models.

The structural models’ quality was evaluated oresegh multiple correlations @Rand cross-validated
redundancy measures3jQOverall, both models explain a considerableiporof the latent variables’
variance. More than half of the variance of theogiethous dependent variables user satisfactior (R
.694 in model 1 and R= .602 in model 2) and individual benefits*(R .680 in both models) is
explained, which can be considered substantial.uBkevariable’s variance R .452 in model 1 and
R? = .578 in model 2) is explained to a slightly kEsextent, but is still at a moderate level (Chin
1998). The model’s predictive relevance was testeld a nonparametric Stone-Geisser test (Geisser
1975; Stone 1974). According to this test, posiffesalues confirm the model’s predictive relevance
in respect of a particular construct. Furthermtre,better the tested model’'s predictive relevatiee,
greater @ becomes (Fornell and Cha 1994). The test reshdtes positive values for all endogenous
latent variables.

System
Quality \
252" '_15219
315" :
Use
Information | ___-- R2?=.452 / .578
Quality 201

.203™

Individual
Benefits
R?=.608 / .608

.665™

663"
User
Satisfaction /

R?=.694 / .602

)
N
hk A
’
Process KI N
. a™
Quality -¢_.300 TN

Service L
Quality

" significant at p<.0507 significant at p<.010°" significant at p<.001
Figure 2. Results of the structural analysis

Having established the the measurement’s validity laaving confirmed that the structural model’s

quality is acceptable, the structural paths wesduated to test the hypothesized linkages. These we

considered to be supported by the data if the sparding path coefficients had the predicted sign
and were significant at the p<.050 level (see T&blerhe control variable management support had
no significant influence on our results.

Our study’s empirical results revealed mixed suppar the previously formulated hypotheses. The
paths from system quality to use and user satiefactfrom process quality to use and user
satisfaction, between use and user satisfactiomelisas from use and user satisfaction to indialdu



benefits emerged as hypothesized. However, thes linbm information quality to use and user
satisfaction, as well as from service quality te aad user satisfaction are not supported.

Hypothesized Relationship 3 (Model 1) | Support | B (Model 2)| Support
Hla | System quality> Use 151 Yes -.029 No
H1b | System quality> User satisfaction 252 Yes 314 Yes
H2a | Information quality> Use -.002 No .014 No
H2b | Information quality> User satisfaction -.025 No -.026 No
H3a | Process qualitp Use 533" Yes 237 Yes
H3b | Process qualityp User satisfaction .300 Yes 518" Yes
H4a | Service quality> Use .053 No .039 No
H4b | Service quality> User satisfaction .009 No .030 No
H5a | Use> User satisfaction 409 Yes n/a n/a
H5b | User satisfactio® Use n/a n/a 567 Yes
H6 | Use- Individual impact 20T Yes 203" Yes
H7 | User satisfactio® Individual impact .665 Yes 663" Yes
Path-B: significant at p<.050; significant at p<.010;" significant at p<.001

Table 5. Results of hypotheses test

6 Discussion and Conclusion

Our empirical results align with the existing laé&uire on mobile business applications (e.g. Geb&uer
Shaw 2004) that emphasizegstem quality’selevance for mobile applications’ success. System
quality has a direct positive influence on useis&attion, but only an indirect influence on use.
Similar to the studies on employee portal successlucted by Urbach (201G3ervice quality which
comprises the responsiveness, reliability and ceemope of end-user support, has neither a positive
influence on use nor on user satisfaction. In #eewmf DEKRA, this can be explained by the fact tha
the mobile application has been designed as anteasse and low support application. Users can
follow an easy procedure to initialize the devitany problems emerge, and the number of service
incidents is very low. A key finding from our analy is thajprocess suppoftas a positive influence
on use and user satisfaction. It thereby is thet mgsortant determinant of the individual benebfs
using mobile applications in service and mainterastenarios, whereas information quality has no
significant impact. This contradicts many studiesattuse the D&M IS Success Model (Petter et al.
2008) and show a strong correlation between infaonayuality and user satisfaction. It also contra-
dicts the recent study conducted by Lee et al. @@€@1at identifies information quality as a sigoént
motivator of (consumer-oriented) mobile data sexwid®©ur interpretation is as follows: In service an
maintenance processes, mobile business applicanomsembedded in the operational business
processes. Hence, the productivity and quality owpments that technicians realize in their daily
activities by using the mobile device are the madividual benefits. The quality of vehicle specifi
information without reference to the process playsinor role, since PTI inspectors do not access
information independently from their work processes

Based on the study’s findings, we can derive gindsl for designing mobile business applications
that support service and maintenance processesrebdis indicate that such applications’ design
should primarily focus on system quality and thecsfic process support. To improve system quality,
companies should concentrate on aspects such assdulity, interface design, navigation, and
usability. The latter are highly dependent on tkgick and networking context. With regard to the
functionality provided by mobile business applioat, the results suggest that companies should
target process quality and provide specific fumldy that supports field service workers’
operational tasks in their work environment. Adias related to the information quality providedian
to the service provided by support personnel catiepeioritized, since they have less influencelan t
individual benefits of the application’s use.



The main contribution of our research is the erplrstudy of mobile business applications’ adoption
and use from end-users’ perspective. We make taniohs to both theory and practice. From a
practical point of view, our model serves as a #raork for evaluating mobile business application’s
success at DEKRA. Furthermore, the empirical resotlicate the most important levers of the mobile
business application's success, notably systenityjaald process quality. Our contribution to theory
is the development and empirical testing of a medifversion of the D&M IS Success Model for
mobile business applications. Our research thetebyplements mobile applications’ existing studies,
which mostly focus on consumer-oriented mobile ises; They may serve as a foundation for future
research on the evaluation of mobile business eqtjins.

Our study is limited in that the assessment isdaseindividual perceptions only. In order to impeo
future research, we suggest integrating addititatbal data to avoid subjective estimation varanc
The use construct is especially appropriate to leasmred by automatically collected data.
Furthermore, since the survey participants respbridetems for both independent and dependent
variables, common method bias might affect the ltes&uture research will incorporate statistical
approaches for assessing this potential bias. thdudimitation relates to individual benefits &t
final dependent variable. Although the individualpiact is an important indicator of the applications
success, future research should also incorporatertienizational impact. Finally, the results may b
influenced by different context factors that we sidered to be important for the design of mobile
applications (table 1). Future research shouldstigate the impact of those variables on the rekear
model’s constructs.

References

Ahn, T, Ryu, S. and Han, I. (2004). The Impacthef Online and Offline Features on the User Acaggetadf Internet Shopping Malls.
Electronic Commerce Research and Applicationsp3;420.

Almutairi, H. and Subramanian, G.H. (2005). An Erigail Application of the Delone and Mclean Modelfire Kuwaiti Private Sector.
Journal of Computer Information Systems, 45 (33-122.

Benou, P. and Vassilakis, C. (2010). The Concepiiealel of Context for Mobile Commerce Applicatiofidectronic Commerce Research,
10 (2), 139-165.

Bharati, P. and Chaudhury, A. (2004). An Empiricafestigation of Decision-Making Satisfaction in B¥Based Decision Support
Systems. Decision Support Systems, 37 (2), 187-197.

Bouwman, H., Carlsson, C., Walden, P. and Molinatila, F.J. (2009). Reconsidering the Actual anduFe Use of Mobile Services.
Information Systems & e-Business Management, (M-317.

Chang, J.C.-J. and King, W.R. (2005). Measuringitegormance of Information Systems: A Functionadr8card. Journal of Management
Information Systems, 22 (1), 85-115.

Chatterjee, S., Chakraborty, S., Sarker, S., Sa&eand Lau, F.Y. (2009). Examining the Successdes for Mobile Work in Healthcare: A
Deductive Study. Decision Support Systems, 46, 638—

Chin, W.W. (1998). The Partial Least Squares Apgihda Structural Equation Modeling, in: Modern Medis for Business Researgts.A.
Marcoulides ed.), Mahwah: Lawrence Erlbaum Assesigbp. 295-336.

Chin, W.W. and Newsted, P.R. (1999). Structuraldfigm Modeling Analysis with Small Samples UsingtR&Least Squares, in:
Statistical Strategies for Small Sample ResegiRhHoyle ed.), Thousand Oaks, CA: Sage Publinatipp. 307-341.

Cronbach, L.J. (1951). Coefficient Alpha and thieinal Structure of Tests. Psychometrika, 16 (3]-234.

Davis, F.D. (1989). Perceived Usefulness, Perceia=k of Use, and User Acceptance of Informatiarhiielogy. MIS Quarterly, 13 (3),
318-340.

Davis, F.D., Bagozzi, R.P. and Warshaw, P.R. (1989%r Acceptance of Computer Technology: A Congaariof Two Theoretical
Models. Management Science, 35 (8), 982-1003.

DelLone, W.H. and McLean, E.R. (1992). Informatigst8ms Success: The Quest for the Dependent Verisibrmation Systems
Research, 3 (1), 60-95.

DelLone, W.H. and McLean, E.R. (2003). The Delong lsiclean Model of Information Systems Success: A-Year Update. Journal of
Management Information Systems, 19 (4), 9-30.

Diamantopoulos, A. and Siguaw, J.A. (2006). Formeatiersus Reflective Indicators in Organizationaadure Development: A
Comparison and Empirical lllustration. British Joarof Management, 17 (4), 263-282.

Fornell, C. and Bookstein, F.L. (1982). Two Struatiequation Models: Lisrel and Pls Applied to Cemer Exit-Voice Theory. Journal of
Marketing Research, 19, 440-452.

Fornell, C. and Cha, J. (1994). Partial Least Segjan: Advanced Methods of Marketing Resea(BhP. Bagozzi ed.), Cambridge:
Blackwell, pp. 52-78.

Fornell, C. and Larcker, D.F. (1981). EvaluatinguStural Equation Models with Unobservable Variatdad Measurement Error. Journal
of Marketing Research, 18, 39-50.

Gable, G., Sedera, D. and Chan, T. (2003). Ens=8ystems Success: A Measurement Model, In Prioggeaf the 24th International
Conference on Information Systems (ICIS 03), Seaftlashington.

Gebauer, J. (2008). User Requirements of Mobildielogy: A Summary of Research Results. Informakoowledge Systems
Management, 7 (1/2), 101-119.



Gebauer, J. and Shaw, M.J. (2004). Success Faatdrbnpacts of Mobile Business Applications: Resfritm a Mobile E-Procurement
Study. International Journal of Electronic Commeg€3), 19-41.

Gebauer, J., Shaw, M.J. and Gribbins, M.L. (2004page and Impact of Mobile Business Applicatiorm-Assessment Based on the
Concepts of Task/Technology Fit, In ProceedingthefTenth Americas Conference on Information Sysjepp. 2801-2810, New
York City.

Geisser, S. (1975). The Predictive Sample Reushddatith Applications. Journal of the American 8tital Association, 70, 320-328.

Gelderman, M. (1998). The Relation between Useasfaation, Usage of Information Systems and Peréoree. Information &
Management, 34 (1), 11-18.

Goodhue, D.L. and Thompson, R.L. (1995). Task-Teldgy Fit and Individual Performance. MIS Quarted$ (2), 213.

Gujarati, D.N. (2003). Basic Econometrics. McGraill;HNew York, NY.

Huber, F., Herrmann, A., Frederik, M., Vogel, Jd&follhardt, K. (2007). Kausalmodellierung Mit Hatl_east Squares - Eine
Anwendungsorientierte Einfihrung. Gabler, Wiesbaden

livari, J. (2005). An Empirical Test of the Delomelean Model of Information System Success. The BAASE for Advances in
Information Systems, 26 (2), 8-27.

Kankanhalli, A., Tan, B.C.Y. and Wei, K.-K. (2008)ontributing Knowledge to Electronic Knowledge Rspories: An Empirical
Investigation. MIS Quarterly, 29 (1), 113-143.

Kulkarni, U.R., Ravindran, S. and Freeze, R. (2087nowledge Management Success Model: Theoreflezklopment and Empirical
Validation. Journal of Management Information Sgste23 (3), 309-347.

Lee, C.-C., Cheng, H.K. and Cheng, H.-H. (2007) Ewpirical Study of Mobile Commerce in Insuranceustry: Task—Technology Fit
and Individual Differences. Decision Support Syste48, 95-110.

Lee, S., Shin, B. and Lee, H.G. (2010). Understaméfiost-Adoption Usage of Mobile Data Services: Rote of Supplier-Side Variables.
Journal of the Association for Information Systet3,(12), 860-888.

Lee, Y.E. and Benbasat, I. (2003). Interface DefigMMobile Commerce. Communications of the ACM,(48), 49-42.

Legner, C. and Thiesse, F. (2006). Rfid-Based Maince at Frankfurt Airport. IEEE Pervasive Comquytb (1), 34-39.

Lewis, B.R., Templeton, G.F. and Byrd, T.A. (2008)Methodology for Construct Development in Mis Basch. European Journal of
Information Systems, 14 (4), 388-400.

Lin, H.-F. and Lee, G.-G. (2006). Determinants o€&ss for Online Communities: An Empirical StuBghaviour & Information
Technology, 25 (6), 479-488.

Lohmodller, J.-B. (1989). Latent Variable Path Madglwith Partial Least Squares. Physica-Verlagdeisierg.

Luarn, P. and Lin, H.-H. (2005). Toward an Underdiag of the Behavioral Intention to Use Mobile Reng. Computers in Human
Behavior, 25, 873-891.

Malhotra, M.K. and Grover, V. (1998). An AssessmeinBurvey Research in Pom: From Constructs to ifhdournal of Operations
Management, 16 (4), 407-425.

Martini, A., Corsob, M. and Pellegrini, L. (20099n Empirical Roadmap for Intranet Evolution. Intational Journal of Information
Management, 29, 295-308.

McKinney, V., Kanghyun, Y. and Zahedi, F.M. (2002he Measurement of Web-Customer Satisfaction: ApeEtation and
Disconfirmation Approach. Information Systems Reskeal3 (3), 296-315.

Nah, F.F.-H., Siau, K. and Sheng, H. (2005). Thei¥af Mobile Applications: a Utility Company Studgommunications of the ACM, 48
(2), 85-90.

Nunnally, J. and Bernstein, I. (1994). Psychomettieory. 3rd ed. McGraw Hill, New York.

Petter, S., DeLone, W. and McLean, E. (2008). Meagunformation Systems Success: Models, Dimerssibfeasures, and
Interrelationships. European Journal of Informat&ystems, 17, 236-263.

Pitt, L.F., Watson, R.T. and Kavan, C.B. (1995v&e Quality: A Measure of Information Systemseetiveness. MIS Quarterly, 19 (2),
173-187.

Puschmann, T. and Alt, R. (2005). Developing aadrdtion Architecture for Process Portals. Europkamnal of Information Systems,
(14), 121-134.

Rai, A, Lang, S.S. and Welker, R.B. (2002). Assesthe Validity of Is Success Models: An Empiridast and Theoretical Analysis.
Information Systems Research, 13 (1), 50-69.

Ringle, C.M., Wende, S. and Will, A. 2005. "Smast@l0 (M3) Beta." Hamburg, Germany: University afrhburg.

Seddon, P.B. (1997). A Respecification and Extenefcthe Delone and Mclean Model of Is Succesarinition Systems Research, 8 (3),
240-253.

Seddon, P.B. and Kiew, M.-Y. (1994). A Partial Tastl Development of the Delone and Mclean Modés$ &uccess, In Proceedings of the
15th International Conference on Information Syst€tg1S 94), pp. 99-110, Vancouver, Canada.

Segars, A.H. (1997). Assessing the UnidimensionafiMeasurement: A Paradigm and lllustration wittiie Context of Information
Systems Research. Omega, 25 (1), 107-121.

Sharma, R. and Yetton, P. (2003). The ContingefetcEf of Management Support and Task InterdepemdemSuccessful Information
Systems Implementation. MIS Quarterly, 27 (4), 583-

Stone, M. (1974). Cross-Validatory Choice and Assest of Statistical Predictions. Journal of thg&&tatistical Society, 36 (2), 111-
133.

Straub, D., Boudreau, M.-C. and Gefen, D. (2004)lidation Guidelines for Is Positivist Research @mmications of the AlS, 13, 380-
427.

Tarasewich, P. (2003). Designing Mobile Commerceligations. Communications of the ACM, 46 (12), &7-

Thun, J.-H. (2008). Supporting Total Productive Mehance by Mobile Devices. Production Planningdattol, 19 (4), 430-434.

Urbach, N., Smolnik, S. and Riempp, G. (2009). $tege of Research on Information Systems Successn@&ss & Information Systems
Engineering, 1 (4), 315-325.

Urbach, N., Smolnik, S. and Riempp, G. (2010). Anpitical Investigation of Employee Portal Succdsse Journal of Strategic
Information Systems, 19 (3), 184—-206.

Werts, C.E., Linn, R.L. and Joreskog, K.G. (19Tdfraclass Reliability Estimates: Testing Structdtssumptions. Educational and
Psychological Measurement, 34.

Wold, H. (1985). Partial Least Squares. EncyclopediStatistical Sciences, 6, 581-591.

Yang, Z., Cai, S., Zhou, Z. and Zhou, N. (2005)v&epment and Validation of an Instrument to Meaduser Perceived Service Quality of
Information Presenting Web Portals. Information &mhagement, 42 (4), 575-589.



	Association for Information Systems
	AIS Electronic Library (AISeL)
	Summer 10-6-2011

	EVALUATING MOBILE BUSINESS APPLICATIONS IN SERVICE AND MAINTENANCE PROCESSES: RESULTS OF A QUANTITATIVE-EMPIRICAL STUDY
	Christine Legner
	Christoph Nolte
	Nils Urbach
	Recommended Citation


	8 April EDITED ECIS2011_Mobile_Business_Applications_v32 CLE

