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Abstract
In today`s mobile world there is a high potential for M(obile)-payment services, but the mere
existence of such services does not mean market readiness. Added values of M-payment
are necessary to attract new users. The aim of this work is to investigate whether
M-payment is or can be accepted by the consumers. We will determine the technology
acceptance of consumers, face to face with the M-payment for Germany and the USA. For
this purpose, we will carry out a technology acceptance analysis using a structural equation
modeling technique. The constructs of the research model arise from the findings of an
explorative study and a literature review. The results of an extended technology acceptance
model (TAM) based evaluation shows, that user acceptance of M-payment, especially
the influence of the constructs, perceived ease of use and willingness-to-pay differ to the
intention to use.

1 Introduction
Mobility has become an essential part not only in our everyday life, but also in the global
economic market. Being available and able to operate at “anytime” and “anywhere” is a
feature of nowadays` world [31]. Ubiquity and flexibility are just a few keywords distinguishing
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the economy. Out of this, the adoption of mobile information and communication
technologies arise with an increasing rate, allowing the users to bridge areal distances and
their stationary dependency. M-payment is one of these future business models allowing
consumers to do designate electronic payments via their mobile devices [22]. Money and the
way to pay have always been playing an important role in the history of mankind. In today’s
society where people are under time pressure mobile payment has the possibility to make life
easier by making payment more convenience. If implemented correctly M-payment could
make long queues at checkouts or ticket automats a relic of the past and could also make
payments more convenient in general, such as, to transferring money to one’s family
or friends, M-payment enables new opportunities in everyday life. The possibilities and
opportunities are huge and M-payment has a realistic chance to become the future standard
payment method. So far M-payment has been only successful in certain countries. Hence,
the success or failure of a mobile service, such as M-payment, depends on the acceptance
of the consumer [27]. Without the consumer’s acceptance innovations will fail, as the past
has already shown. Increasing acceptance of M-payment methods have been experienced
in the recent years, but in the US, the potential of M-payment is still largely unexplored.
Therefore, the fundamental question that motivated this study is which factors determine the
consumers’ acceptance of M-payment and which differences occur between Germany and
the USA. For this purpose, we carry out an extended technology acceptance analysis.
Structural equation modeling (SEM) techniques were accomplished for measurement
validation and model testing by using SmartPLS (Partial Least Squares). The constructs of
the research model we use, arise from the findings of an explorative study and a literature
review. This study not only proposes and validates a theoretical model for technology
acceptance of M-payment, but also gives the answer to how M-payment technologies can
add an additional value for the consumer. This study concentrates on what desires and
preferences the consumers have and which aspects need to be improved to increase
the acceptance. The results and the indicators will be compiled to finally derive
recommendations for action.

2 Literature Review
There are a number of different definitions of M-payment in literature. The most common
definition is that “M-payment is a point-of-sale payment made through a mobile device, such
as a cellular telephone, a smartphone or a personal digital assistant (PDA)" [14].
Summarized M-payment can be understood as the type of payment process, in which the
user initiates, authorizes or realizes the payment with the use of mobile communications
technologies via mobile device. Hence, M-payment can be understood as a subset of mobile
commerce, since it plays a major role for the handling of mobile commerce, while mobile
commerce is not only limited to M-payment. Furthermore M-payment can be demarcated
from mobile billing, since mobile billing is limited to the billing of telecommunications services
through a mobile operator [36]. M-payment is not only limited to mobile web purchases.
M-payment can also include transactions to the physical world such as the interaction with
vending machines or to other persons. The M-payment vision is to replace the wallet by
the mobile phone, including all important information which is carried in a wallet, such as the
ID card, driving license etc. [3].
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M-payment offers users a variety of payment options. In the literature the most common
classification are, the time, when the payment occurs, the amount of the payment and the
method for the billing process [34]. Nowadays, there exist many examples of successful
M-payment applications such as the mobile content market which has developed into a
billion dollar business [29], PayPal Mobile [40] or use of M-payments in public transportation
[26]. Technically the M-payment can occur via text message, GPRS, UTMS, WAP, as well as
radio waves with a short distance range, such as NFC, RFID etc. [2]. Most existing studies
on M-payment consider the technical aspects of payment processes [20],[6] ,but this study
aims to provide theoretical contribution to the sector of M-payment by identifying some of the
factors that determine consumer acceptance of M-payment. Consumer adoption behavior is
one of the key issues and we need to ask why new mobile payments will or will not be used
by their intended users [15]. Previous studies in the sector of consumer acceptance and
adoption have focused on Costs [23],[28],[19], Convenience [4],[8], Security [41],[12] Trust
[28],[8], Ease of use and Usefulness [37],[41],[12],[19]. Most of the studies come to the result
that M-payment applications should be convenient, easy to use and even cause little or no
additional costs to consumers. Therefore, in our study we also examine the willingness
to pay for M-payment applications and the general attitude towards new technologies to
identify the most important factors influencing the consumer acceptance of M-payment.
In recent years, studies on the acceptance of M-payment in Germany [33] and the USA
[12],[4] have already been carried out. The advantage of this present study is that it also
compares the two countries and determines important differences and factors influencing the
technology acceptance of M-payment.

3 Research Method
The TAM is an IS theory that models how users accept and use a technology. The TAM was
originally introduced and developed by Davis [9] and further developed by a variety
of authors. Two critical success factors (CSF) determine user acceptance:
 Perceived usefulness (PU) is defined as the prospective user’s subjective probability that
using a specific application system will increase his or her job performance within an
organizational context.
 Perceived ease-of-use (PEOU) refers to the degree to which the prospective user expects
the target system to be free of effort.
In an empirical study, Davis et al. [10] determined that the frequency and intensity of use
of computer technology can be reasonably well predicted from a person’s intentions. PU
is a major determinant of people’s intention to use computer technology (INTUSE) and
PEOU is a significant secondary determinant of their intention to use. Beyond PU and PEOU,
the user’s attitude towards using technology influences INTUSE, which is then influenced by
PU and PEOU. The explanatory power of TAM is just as good as without regarding
the originally included construct of ‘attitude towards using’ [38].Therefore, we propose the
following hypotheses:
 H1: PEOU will have a positive effect on PU.
 H2: PEOU will have a positive effect on INTUSE.
 H3: PU will have a positive effect on INTUSE.
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To identify further important CSF’s influencing the technology acceptance of M-payment, we
interviewed eleven experts from the field of M-payment. Sampling includes respondents from
different countries and different M-payment sectors such as M-payment providers, financial
institutions, mobile network providers, professors and experts. The explorative interviews
were anonymous and conducted on a qualitative basis. The respondents made statements to
their experiences and expectations with M-payment. Thereby, all results were summarized in
uniform statements and have been evaluated. If there were questions the experts could not
answer with certainty, they were asked to give an estimate. Next to the explorative survey we
gathered the most important and most consistent positions from the literature to adjust them
with the results of the explorative survey, which leads to the additional constructs “Trust”
(TR), “Security” (SEC), “New Technologies” (NEW_TECH), “Willingness to Pay” (WTP).
Based on these constructs we conducted a quantitative study, using a technology
acceptance analysis for Germany and the USA, to investigate the consumer acceptance of
M-payment. As a result of an online survey we received 128 respondents from Germany and
64 respondents from the USA.
In addition to PEOU and PU, the first construct which will be considered in the research
model is TR. This construct is therefore so important because the mobile internet and the
M-payment is a very recent phenomenon and it is therefore even more important to identify
the determinants influencing the trust of consumers for M-payment system and to providers
[24]. Innovations are mostly associated with trust, uncertainty and risk. Trust is the key for
a successful and long relationship with consumers. Trust takes a long time to build, can be
easily destroyed, and is hard to regain. More trust in the M-payment system will also
increase the intention to use M-payment as well.
 H4: TR will have a positive effect on INTUSE.
Trust in the M-payment systems or provider depends on indicators such as, anonymity,
security, reputation of the mobile payment provider, reliability and the amount of control the
user has regarding M-payment [41]. Since trust and security are in interaction with each
other, the next logical construct we will consider in our research model is SEC. Security
concerns are the extent to which the prospective user is concerned about the following
security aspects relevant to M-payment [2]. A secure M-payment transaction must secure
the following four elements: 1) Authentication, data exchanged during the transaction will be
restricted to legitimate users only, 2) Confidentiality, data exchanged during the transaction
can only be read and understood by intended users, 3) Non- repudiation, participants of the
transaction cannot deny their participation in the transaction and 4) Data integrity, data
exchanged during the transaction is accurate [12]. Based on these four elements three
important items were derived to cover different aspects of the security construct and examine
the following hypothesis.
 H5: SEC will have a positive effect on INTUSE.
A consumer who is confronted for the first time with a new technology has three options to
meet it: 1) he can simply ignore it, 2) he can extensively deal with the innovation to acquire
additional information about it, or 3) he can draw conclusions based on its existing
knowledge about the new technology [30]. Therefore, the attitude towards NEW_TECH plays
an important role for the future use of this technology.
 H6: NEW_TECH will have a positive effect on INTUSE.
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The introduction and use of M-payment is associated with costs, particularly with additional
costs such as text messaging prices and fees for using M-payment. The consumers in
the market each have a maximum amount of money they are willing to pay for each of the
products. To find out what the consumer accepts for additional cost, the construct WTP
is added to the research model.
 H7: WTP will have a positive effect on INTUSE.
The following table presents the demographic data of the respondents from Germany and
the USA.
Germany N = 128 / USA N = 64
Gender

GER USA %GER %USA

female

73

37

57

57,8

male

55

27

43

42,2

<18

10

12

7,8

18,8

18-25

53

33

41,4

51,6

26-35

36

5

28,1

7,8

36-45

19

5

14,8

7,8

46-60

8

7

6,3

10,9

>60

2

2

1,6

3,1

Age

Net income per month in €
<500

35

13

27,3

20,3

500-1500

31

10

24,2

15,6

1501-3000

27

14

21,1

21,9

>3000

12

8

9,4

12,5

not specified

23

19

18

29,7

student

45

33

35,2

51,6

employee

49

15

38,3

23,4

public officer

10

1

7,8

1,6

self employed 10

10

7,8

15,6

pension

3

0

2,3

0

not specified

11

5

8,6

7,8

Profession

Table 1:

Demographic Data

4 Measurement and Model Testing
Measurement validation and model testing were conducted using SmartPLS (Partial Least
Squares), a variance analytical structural equation modeling technique that utilizes
a component-based approach to estimation. In general, SEM is a technique for testing
hypothesized relationships among variables by estimating a series of independent, separate
multiple regressions. We choose SEM because SEM provides the researcher with the
flexibility to model a relationship among criterion variables and multiple predictors, such
as model errors in measurements for observed variables, to design unobservable latent
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variables, and statistically test a priori theoretical and measurement assumptions against
empirical data [5]. PLS uses a least squares estimation procedure, allowing the flexibility
to represent both reflective and formative latent constructs, while placing minimal demands
on measurement scales and distributional assumptions [5]. Thus SmartPLS was used to
perform the analysis.
Firstly, the reflective construct intention to use (INTUSE) is analyzed. In this context we have
examined the composite reliability, and the convergent and discriminate validity.
The composite reliability (also known as internal consistency reliability-ICR) is similar to the
Cronbach´s alpha and measures its internal consistence, “except that the latter presumes,
a priori, that each indicator of a construct contributes equally (i.e., the loadings are set
equal to one). Fornell and Lacker [17] argued that their measure is superior to Cronbach`s
alpha because it uses the actual item loadings obtained within the nomological network
to calculate internal consistency reliability. This measure, which is unaffected by scale length,
is more general than Cronbach`s alpha, but the interpretation of the values obtained is
similar ad the guidelines offered by Nunnally can be adopted” [21]. ICR should be 0.70
or higher [13]. The value is above the threshold, so that the internal consistency reliability
is given. Convergent and discriminant validity was assessed by the average variance
extracted (AVE). AVE represents the overall amount of variance in the indicators accounted
by the latent construct. The reported values provide evidence of discriminant and convergent
validity since the AVE is well above the recommended level of 0.50 [1]. The AVE values for
all constructs in this model are higher than the recommended threshold value of 0.50,
suggesting the convergent validity of the scale [1]. Table 2 shows internal consistency
reliabilities and convergent and discriminant validities for the research data. The KMO value
should be at least 0.5 [5],[16],[35]. Here the KMO is 0.500 for the whole reflective
measurement model. Overall, the evidence of reliability, convergent validity, and discriminant
validity indicates that the measurement model was appropriate for testing the structural
model at a subsequent stage.

Construct

GER
ICR

USA
AVE

ICR

AVE

INTUSE 0.0.913798 0.841418 0.923704 0.858227
Table 2:

FactorIndi- loadings
cator GER

Factorloadings
USA

INT1 0.946473 0.931007
INT2 0.887143 0.921782

KMO
GER

KMO
USA

0.500

0.500

Validity and Reliability Criteria for Reflective Measurement Models

In the next step, the formative constructs of the model are analyzed. In this case, formative
indicators reflect the idea that “…, indicators could be viewed as causing rather than being
caused by the latent variable measured by the indicators” [25]. For this purpose, the variance
inflation factor (VIF), which assesses the degree of multi-collinearity of formative
measurement models, in samples, both from Germany and USA have to be controlled. In the
literature, a VIF-value of ≤ 10 is assumed as cut-off-criteria [39],[13]. The highest VIF
calculated for Germany is 5.814 and for USA is 7.812, thus both are below the cut-off-criteria
of VIFi>10. In the next step, the measurement model was tested, to specify the relationship
among the measures underlying each construct. The results are shown in Table 3.
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GER

7
USA

Latent
variable

TRUST

PU

PEOU

SEC

NEW_TECH
WTP

Item

Weight t-value

Sig.

TR1

0.866

33.553 ***

TR1

0.912

4.583

***

TR2

0.784

17.266 ***

TR2

0.796

3.758

***

TR3

0.900

55.830 ***

TR3

0.887

4.686

***

TR4

0.605

45.113 ***

TR4

0.800

3.528

***

TR5

0.834

17.308 ***

TR5

0.903

5.049

***

TR6

0.864

21.559 ***

TR6

0.903

4.913

***

PU1

0.663

5.457

PU1

0.825

13.953 ***

PU2

0.835

13.124 ***

PU2

0.908

30.268 ***

PU3

0.906

27.863 ***

PU3

0.928

45.064 ***

PEOU1 0.899

20.885 ***

PEOU1 0.916

11.537 ***

PEOU2 0.910

25.900 ***

PEOU2 0.927

11.924 ***

PEOU3 0.927

31.444 ***

PEOU3 0.898

12.227 ***

SEC1

0.889

3.810

***

SEC1

0.942

4.121

***

SEC2

0.919

3.563

***

SEC2

0.946

3.669

***

SEC3

0.546

1.816

n.s.

SEC3

0.624

2.162

*

NT1

0.960

2.550

**

NT1

0.878

1.645

n.s.

NT2

0.372

0.870

n.s.

NT2

-0.451

0.816

n.s.

WTP1

0.045

0.108

n.s.

WTP1

0.842

6.948

***

WTP2

0.992

2.366

**

WTP2

0.707

3.894

***

***

Latente variable Item

TRUST

PU

PEOU

SEC

NEW_TECH
WTP

Weight t-value Sig.

Sig.:***: p < 0.001; **: p < 0.01; *: p < 0.05; n.s.: no significance
Table 3:

Results of the Measurement Model Test – Formative Indicator Weights

5 Results, Discussion, Limitations and Further Research
5.1

Results and Discussion

To provide an overview SmartPLS was used to test a structural model. The path`s
coefficients for the research model are shown in Figure 1. To get valid results, the
bootstrapping resampling procedure with 1000 resamples and 128 cases for Germany
and 1000 resamples and 64 cases for the USA are used. The reason is to obtain estimates
of standard errors for testing the statistical significance of path coefficient using the t-test.
Out of the 24 indicators chosen for the analysis, five indicators for Germany and six
indicators for USA are not significant. H1 predicts that PEOU will have a positive effect
on PU. This hypothesis is supported by the data for both countries. For Germany, the
hypothesis is supported (ß=0.215; t-value=2.576, p<0.01) and for USA the hypothesis is
supported as well (ß=0.425; t-value=3.005, p<0.01). H2 predicts that perceived ease of use
will have a positive effect on the intention to use M-payment. This hypothesis is supported
by the data for both countries. From table 3 it becomes clear that the indicator PEOU3
(ß=0.927) for Germany und PEOU2 (ß=0.927) for USA have the strongest positive influence
on intention to use with a significance level of p<0.001. In contrast to Germany, PEOU3 for
the USA (ß=0.898) is the weakest positive effect towards intention to use M-payment
by having a significance level of p< 0.001. This effect is in total the weakest from all three

http://www.digibib.tu-bs.de/?docid=00047260

Digitale Bibliothek Braunschweig

8

Rouven-Benjamin Wiegard, Nadine Guhr, Tai Loi, Michael H. Breitner

measured indicators. PEOU was operationalized by three indicators, which all have a strong
positive influence on PU and are highly significant with p<0.001. Thus, the consumers of both
countries admit that the hypothesis perceived ease of use has a positive influence on the
intention to use M-payment. This hypothesis is significant but with a weak path coefficient.

Figure 1:

Research Model - Results

H3 predicts that PU will have a positive effect on INTUSE. The strongest effect has PU3
(GER: ß=0.906; t-value=27.863 and USA: ß=0.928; t-value=45.064) for both countries.
It shows that for Germans and Americans the most important aspect is to save time by using
M-payment. This can be seen as a big advantage of mobile payment [26]. In comparison to
consumers in the USA, it can be seen that Germans do not view the M-payment as having
an added value. This may result in the fact that many Germans are still using cash-money,
compared to Americans, who mostly use credit-cards. H4 describes the effect from perceived
trust with the intention to use M-payment. The construct consists of six indicators
to measure, whether the consumers trust in M-payment services and/or applications or not.
The study shows a positive influence for Germany (ß=0.357) and for the USA a weak
positive influence (ß=0.148), and both having high significance. In Germany, this may result
because of the aspect that M-payment is not very well known at all. H5 predicts that security
will have a positive influence on the intention to use M-payment. As figure 1 show, the
hypothesis could not be supported for the USA and for Germany as well. The construct
security was operationalized by three indicators, of which only the first two indicators are
highly significant. The third indicator demonstrates that the negative estimation towards
security factors influences the intention to use M-payment negatively. This applies to both
countries. H6 describes whether the attitude towards new technologies plays a role for
the future use of M-payment. The hypothesis assumes that this attitude has a positive effect
on the intention to use M-payment. For both countries this hypothesis can be rejected.
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The negative path coefficient (GER: ß=-0.065; USA: ß=-0.044) highlights the negative
influence, which is not significant. H7 predicts a positive influence of the consumer`s
willingness to pay with the intention to use M-payment. This hypothesis can be supported for
Germany but not for USA as already seen in figure 1. The positive influence which can be
seen for Germany may result because consumers who are willing to pay for M-payment
service are more likely to use the service. On the other hand, it can be seen that the negative
path
coefficient
(USA: ß=-0.196) shows that Americans are not willing to pay additional costs as much as
Germans, for M-payment services. For Germany and the USA, four of seven hypotheses can
be supported. Security and the attitude towards new technologies affect the intention to use
negatively for both countries. Two constructs, perceived ease of use and willingness
to pay, differ. For the perceived ease of use, Germany shows a slightly negative influence
towards intention to use, while for the USA the influence of perceived ease of use is positive.
For willingness to pay it is the opposite. Germany shows a positive and the USA a negative
path coefficient. Considering our study, we can point out that the Americans demand
a stronger perceived ease of use than the Germans do, while the Americans willing to pay
less and Germans willing to pay more with M-payment. The payment habits differ for both
countries.
5.2

Limitations and Further Research

The generalizability of this study to M-payment is limited due to the following reasons. Firstly,
this study considered the adjustment of users in Germany and the USA, but different
countries have notable differences caused by cultural and economic differences. Countries
such as Kenya as a developing country or South Korea and Japan, which are currently
considered as the most advanced along with the USA and Europe (e. g. Finland) coming
second and third, are not taken into account. Further research is therefore required to further
test and validate the findings of this study in other countries. Secondly, this study does not
include other CSF´s such as subjective norm, psychological and environmental CSF´s
or factors such as information and system quality which are the factors affecting the
information system success [11]. Furthermore, M-payment as a subset of mobile
applications, which are then a subset of computer technology can provide an ensemble of
other values that cannot be provided by e. g. paying cash or credit card: firstly, it is possible
to pay location-independent (‘anywhere paying’), secondly, M-payment can provide the user
the freedom to pay without any time-restrictions (anywhere paying) as it would be due
to normal banking hours.
In the past, the focus was on the technical aspect for the implementation of M-payment.
However, for the success and user acceptance of M-payment, the essential requirement is
to understand and design mobile payment from the consumers´ point of view, without
obeying technical aspect. Ultimately, the user acceptance arises only, if M-payment fulfills
the requirements, and minimizes existing concerns, prejudices and fears and creates an
additional benefit for the consumer. Thus it can be noted, that for the success of mobile
payment, the consumer requirements have to be adapted to country-specific scenarios, so
that M-payment can prevail in the near future. M-payment providers should consider the
following factors: security, trust and willingness to pay when implementing the system.
The explorative survey, the literature review and the market study have pointed out that the
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respondents are concerned about these three factors. At the moment the readiness to accept
M-payment is approximately balanced in Germany and the USA.
Future research in this area includes a quantitative analysis of other countries, as mentioned
above. Furthermore, it is important to think about the research model and other constructs
which influence the acceptance of M-payment. One of the highest priorities is to also add
value for the consumers and to spread the m-payment methods also beyond cities, to
increase acceptance through the whole population.
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