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Abstract 
The use of Proximity Mobile Payment (PMP) applications with several advantages over traditional payment 
methods is becoming more common. While a large diffusion of PMP is already apparent in South Korea, 
Germany is still lagging behind. The study examines the acceptance factors regarding the intention to use 
PMP in the mentioned countries to understand this divergence. A research model was developed to explain 
the behavioral intention, with an extensive literature analysis. An online survey was conducted, 186 Germans 
and 146 South Koreans participated the research. Results show that in both countries perceived usefulness, 
perceived risk, perceived compatibility, and personal innovativeness are the factors that determine the 
individuals’ intention to use PMP. In addition, the social influence has an impact on the intention only in 
Germany, while the factors perceived ease of use and trust had no influence in both countries. Lastly, the 
influence of factors perceived compatibility and social influence on intention varies due to cultural 
differences. The study provides theoretical and managerial implications as well as an insight for further 
research. 
Keywords: Consumer behavior, proximity mobile payment (PMP), behavioral intention, Germany, South 
Korea. 
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Öz 
Yakından Mobil Ödeme (YMÖ) uygulamalarının kullanımı, geleneksel ödeme yöntemlerine göre birçok 
avantaj sağlaması nedeniyle giderek yaygınlaşmaktadır. Güney Kore'de YMÖ büyük bir yayılma gösterse de 
Almanya’da henüz yaygınlaşmadığı söylenebilir. Bu farklılığı anlamak için çalışma, her iki ülkede de YMÖ 
kullanma niyetiyle ilgili kabul faktörlerini incelemektedir. Kapsamlı bir literatür analizi ile YMÖ kullanım 
niyetini açıklamak için bir araştırma modeli geliştirilmiştir. Çevrimiçi bir anket yapılmış, araştırmaya 186 
Alman ve 146 Güney Koreli katılmıştır. Sonuçlar, her iki ülkede de algılanan fayda, algılanan risk, algılanan 
uyumluluk ve kişisel yenilikçiliğin bireylerin davranışsal niyetini belirleyen faktörler olduğunu göstermiştir. 
Ayrıca sonuçlar, sosyal etkinin yalnızca Almanya'da YMÖ kullanma niyeti üzerinde bir etkisinin olduğunu, 
algılanan kullanım kolaylığı ve güven faktörlerinin her iki ülkede de anlamlı bir etkisinin olmadığını ortaya 
koymuştur. Son olarak, YMÖ kullanmaya yönelik davranışsal niyette, algılanan uyumluluk ve sosyal etki 
faktörlerinin etkilerinin kültür baz alınarak yapılan incelemede anlamlı olarak farklılaştığı bulunmuştur. 
Çalışma, teorik ve yönetimsel çıkarımların yanı sıra izleyen araştırmalar için bazı bilgiler sunmaktadır. 
Anahtar Kelimeler: Tüketici davranışı, yakından mobil ödeme (YMÖ), davranışsal niyet, Almanya, Güney 
Kore. 
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Extended Abstract 
Background: 

The study examines the acceptance factors regarding the intention to use PMP in Germany and South Korea. 
This study is one of the first empirical studies focusing on the factors that determine consumer acceptance of 
MP/PMP services in Germany. In the field of MP, a comparison between Germany and an Asian country has 
not yet received enough consideration. Therefore, this study is a contribution to the related literature by 
exploring the factors that significantly influence consumers’ acceptance of PMP and proposes a comprehensive 
research model based on an extensive literature review.  

Research Purpose: 

The aim of this study is to analyze the acceptance factors of PMP, to determine the constitutive factors that 
influence the individuals’ intention to use PMP in Germany and in South Korea, and to compare the strengths 
of the effects of the variables on behavioral intention in order to detect differences between these countries.  

Methodology: 

A comprehensive research model was developed based on the literature reviewed, and following hypotheses 
were suggested: Perceived Usefulness-PU (H1a), Perceived Ease of Use-PEU (H3a), Perceived Compatibility-
PC (H4a), Social Influence-SI (H5a), Trust (H6a) and Perceived Innovativeness-PI (H7a) positively; Perceived 
Risk-PR (H2a) negatively influences the ITU-Intention to use PMP in Germany. PU (H1b), PEU (H3b), PC (H4b), 
SI (H5b), Trust (H6b) and PI (H7b) positively; PR (H2b) negatively influences ITU PMP in Germany. The impacts 
of PU, PEU and PI (H1c, H3c, H7c) are stronger; and the impacts of PR, PC, SI and Trust (H2c, H4c, H5c, H6c) 
are weaker on the intention to use PMP in Germany than in South Korea. 

The convenience sampling method was used in the field research and survey method was used to collect data 
both in Germany and South Korea. The sample of the study consists of 332 participants. SmartPLS 3 software 
and IBM SPSS Statistics 26.0 were used to perform the analyses. The method of Partial Least Squares (PLS) 
was used to test the research hypotheses. The Multigroup Analysis (MGA) was performed to discover 
significant differences between the German and South Korean samples.  

Findings: 

The evaluation of the path model analysis of the German sample indicates that the effects of PU (H1a), PR 
(H2a), PC (H4a), SI (H5a), and PI (H7a) on ITU are significant. No significant effect on ITU was proven for PEU 
(H3a) and trust (H6a). In total, five of seven hypotheses were confirmed in the German sample. The Korean 
sample shows that the effects of PU (H1b), PR (H2b), PC (H4b) and PI (H7b) on ITU are significant. No 
statistically significant effect on ITU was found for the variables PEU (H3b), SI (H5b), and trust (H6b). In total, 
four out of seven hypotheses in the South Korean sample were confirmed. 

According to MGA results, the significant difference arises in the effect of PC on ITU. As expected in 
hypothesis H4c, the influence of PC is stronger in South Korea, by which the ITU is positively influenced much 
more than in Germany. A further significant difference is apparent in the effect of SI on ITU. The path 
coefficient of the German sample is significantly higher than the Korean sample. Contrary to what was 
expected in hypothesis H5c, the SI is stronger in Germany, and the ITU is less positively influenced by SI in 
South Korea. 

Conclusion: 

The model developed based on literature review showed a strong predictive power for both German and South 
Korean sample. In both countries PU, PR, PC, and PI are the factors that determine the individuals’ intention 
to use PMP. In Germany, the PU is the driver that influences the intention to use PMP most, followed by the 
PI, PC, and SI. In South Korea, PC is the driver with the most substantial impact, while the PI and PU also 
have an effect on the behavioral intention. In both countries, the PR also manifested itself as an inhibitor of 
PMP use intention. In addition, the SI has an impact on the intention only in Germany, while the factors PEU 
and trust had no influence in both countries. MGA revealed significant differences between the two countries 
only for the determinants PC and SI. The study discusses these results by comparing them with the findings at 
the related literature, comments on some implications and makes suggestions for further research. 
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I. Introduction 
Mobile payment (MP) is an alternative non-cash payment method based on the use of a smartphone 
or other mobile device such as a tablet (Handarkho and Harjoseputro, 2020: 285; Dahlberg et al., 
2008: 166). It enables users to initiate, authorize, and confirm a financial transaction anytime and 
anywhere enabled by the mobile network or wireless technologies (Au and Kauffman, 2008: 141; 
Chandra et al., 2010: 562). Researchers classify MP into two types: proximity mobile payment (PMP) 
and remote mobile payment (RMP). PMP describes contactless payment at the PoS in supermarkets, 
retail stores, restaurants, or public transportation, utilizing a mobile device such as a 
smartphone (Zhou, 2013: 1086; Xin et al., 2015: 1; Humbani and Wiese, 2018: 412; Ramos-de-
Luna et al., 2019). To carry out a PMP transaction, the physical presence of the buyer at a sellers’ 
premises is necessary (Handarkho and Harjoseputro, 2020: 288). When making contactless payments 
at the PoS, NFC is usually used by holding the mobile device close to the payment terminal and 
thereby completing the transaction (Taylor, 2016: 161). Payment through quick response (QR) codes 
is widespread in Asian countries contrary to the trend in Western countries; the corresponding code 
is scanned, and in this way, the payment process is initiated (Falk et al., 2016: 2418; Kerviler et al., 
2016: 335). RMP, in contrast to PMP, allows consumers and sellers to be located in different 
places (Falk et al., 2016: 2418). The transaction is, therefore, subject to spatial separation without 
direct interaction between the two parties (Smart Card Alliance, 2011: 10). RMP is made possible by 
less novel technologies such as wireless broadband technology or via SMS (Shin and Lee, 2014: 
1615; Kerviler et al., 2016: 335). Wireless broadband technology helps to make online purchases over 
the mobile Internet, while SMS can also be used to initiate a payment transaction from any 
location (Shin and Lee, 2014: 1615).  

Forecasts indicate that the market regarding worldwide transactions will reach 4.574 trillion US 
dollar by the end of 2023 at a compound annual growth rate of 33.8% between 2017 and 2023 
(Statista, 2016; Allied Market Research, 2018). Nevertheless, the usage of MP is still in its infancy 
in various countries, such as Germany. Even though Germany has almost 58 million smartphone 
owners (Statista, 2019), most smartphones are equipped with the technology required for MP, and 
three out of four point of sale (PoS) terminals have the necessary infrastructure; the use of MP has so 
far been relatively low (Balz, 2019). According to the market research agency eMarketer (2019), only 
12.5% of all smartphone users in Germany have executed an MP transaction in the last six months. 
In contrast, the adoption in Asian countries such as South Korea is much higher and amounts to 36.7% 
of all smartphone users. According to another market report, MP is increasing in South Korea and 
mobile/digital wallets are being quickly adopted by younger generations (Worldpay, n.d.). 

The aim of this study is to examine factors affecting the intention to use PMP in Germany as 
well as in South Korea. In the field of MP, culture-comparative studies are rare (e.g.,  Martens et al., 
2017; Fan et al., 2018; Tan et al., 2019), and a comparison between Germany and an Asian country 
has not yet received enough consideration. The reason of considering this comparison is, despite the 
minor differences in their technological infrastructure, there are large variations in the adoption of 
MP between these countries. According to Crabbe et al. (2009), culture-comparative studies are 
useful to explore cultural and specific social differences of countries, which can often explain 
differences in the acceptance of technology. Sanakulov and Karjaluoto (2017) found that cultural 
differences play an essential role in the formation of intentions to use smartphones. Most recently, 
Akhtar et al. (2019) found in their China Pakistan comparative study that culture plays a significant 
role in the intention to use mobile banking. 

On the other hand, the MP literature is increasing substantially, but the research is still 
concentrated in countries such as China (e.g., Yang et al., 2015; Ya et al., 2017; Su et al., 2018; Liu 
et al., 2019a; Lu and Lu, 2020), France (e.g., Dutot, 2015; Koenig-Lewis et al., 2015; Kerviler et al., 
2016), Spain (e.g., Liébana-Cabanillas et al., 2014; Liébana-Cabanillas et al., 2015a; Liébana-
Cabanillas and Lara-Rubio, 2017; Liébana-Cabanillas et al., 2017; Liébana-Cabanillas et al., 2018), 
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and the United States (e.g., Bailey et al., 2017; Ozturk et al., 2017; Park et al., 2018; Bailey et al., 
2020; Zhang and Mao, 2020). Schierz et al. (2010) and Martens et al. (2017) examined the factors 
that determine consumer acceptance of MP services in Germany, and Finken and Heiduk (2021) 
investigated the factors affecting the adoption of PMP, with a specific focus on Apple Pay. No other 
empirical study has so far dealt with consumer acceptance of MP/PMP in Germany. Therefore, this 
study is addressing a contribution to the related literature by exploring the factors that significantly 
influence consumers’ acceptance of PMP in Germany and South Korea. From theoretical and 
empirical points of view, the study proposes a model based on an extensive literature analysis. The 
study also incorporates Hofstede's (1991) cultural dimensions and explores the differences in the 
consumer acceptance factors, namely the mechanism of their influences on the behavioral intention. 
It is expected that the study contributes to the field with its theoretical and empirical approach and 
findings.  
 
2. Literature Review 
Researchers have been investigating the acceptance of MP services to identify the most significant 
factors that determine consumers’ intention to use (e.g., Mallat, 2007; Schierz et al., 2010; Shin and 
Lee, 2014; Liébana-Cabanillas et al., 2018; Lee, 2019; Zhang and Mao, 2020). Variables such as 
perceived usefulness, performance expectancy, perceived risk, privacy concern, perceived 
technology security, perceived ease of use, effort expectancy, perceived compatibility, facilitating 
conditions, social influence, trust, personal innovativeness, consumer innovativeness, technological 
anxiety, perceived cost, price value, perceived enjoyment were found to be affecting the intention to 
use MP. A total of 46 articles1 were synthesized in a concept matrix after reviewing the literature, 
(Table 1) in accordance with Webster and Watson (2002: 16) in order to provide a basic overview of 
the articles included. 

Table 1. Overview of literature 
Region 
  Country Author(s) Published 

year 
Sample 

size Theoretical base model 

Africa     
  Kenya Nyaboga et al. 2015 680 TAM 
  South Africa,   
  Germany Martens et al. 2017 444 TAM, TRI 

  South Africa Humbani and Wiese 2018 426 TRI 
  South Africa Verkijika 2020 325 Affective Response Model 
Asia     
  China Zhou 2011 277 TAM 
  China Yang et al. 2015 310 TAM 
  China Wu et al. 2017 484 Affect Heuristic Theory 
  China Su et al. 2017 922 TAM, DOI 
  China,  
  Malaysia Tan et al. 2019 311 TPB 

  China Liu et al. 2019a 245 TAM 
  China Lu and Lu 2020 380 TAM 
  India Thakur and Srivastava 2013 803 TAM 
  India Chawla and Joshi 2019 744 UTAUT, TAM 
  Indonesia Handarkho and Harjoseputro 2020 459 Push-Pull-Mooring Theory 
  Iran Keramati et al. 2012 623 Own framework 
  Jordan Qasim and Abu-Shanab 2016 251 UTAUT 
  Malaysia Leong et al. 2013 262 TAM 

 
1 Articles were found in the online databases EBSCO, Science Direct, Springer, and Emerald with key terms such as m-
payment, MP, proximity mobile payment, PMP, in-store mobile payment, NFC mobile payment as well as mobile wallet. 
76 MP articles were found, a total of 46 articles were selected from 34 different journals, and the rest is excluded from 
the study that they not meet certain criteria (such as theoretical articles or articles addressing RMP). 
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Table 1 (Cont.). Overview of literature 
  Malaysia Teo et al. 2015 194 UTAUT 
  Qatar Musa et al. 2015 169 UTAUT 
  South Korea Shin 2009 296 TAM 
  South Korea Kim et al. 2010 269 TAM, DOI 
  South Korea Shin and Lee 2014 585 TAM, TRI 
  South Korea Lee 2019 528 UTAUT 
  Thailand Sellitto et al. 2016 529 TAM 
Europe     
  Finland Mallat 2007 39 Own framework 
  France Koenig-Lewis et al. 2015 316 UTAUT2 
  France Dutot 2015 320 TAM 
  France Kerviler et al. 2016 179 Theory of Perceived Value 
  Germany Schierz et al. 2010 1447 TAM 
  Portugal Oliveira et al. 2016 301 UTAUT2 
  Spain Liébana-Cabanillas et al. 2014 2012 TAM 
  Spain Liébana-Cabanillas et al. 2015a 201 TAM 
  Spain Liébana-Cabanillas et al. 2015b 168 TAM 
  Spain Ramos-de-Luna et al. 2016 191 TAM 
  Spain Liébana-Cabanillas et al. 2015c 2012 TAM 
  Spain Ramos-de-Luna et al. 2015 287 TAM 
  Spain Liébana-Cabanillas et al. 2017 191 TAM 
  Turkey Daştan and Gürler 2016 225 TAM 
  United  
  Kingdom Slade et al. 2015 244 UTAUT2 

North America     
  United States Bailey et al. 2017 240 TAM 
  United States Ozturk et al. 2017 412 Valence Theory 
  United States Zhang and Mao 2019 394 TAM, TRA 
  United States Bailey et al. 2020 357 TAM 
Oceania     
  Australia Gao and Waechter 2017 851 TAM, Valence Theory 
  New Zealand Xin et al. 2015 302 TAM 
South America     
  Brazil Ramos-de-Luna et al. 2017 423 TAM 

The results of the applied research models in the studies shown at Table 1 were examined to 
identify the significant determinants of the behavioral intention. The factors that do not interact 
directly with the dependent variable intention were excluded. If the research model of the respective 
publication was applied in two different countries, the results of the direct factors from each country 
were included individually in the overview. All variables were systematically combined in Table 2. 
52 different determinants were used as direct variables of behavioral intention, which were 
aggregated into ten categories. In total, the determinants were used 190 times and were reviewed by 
a total of 21,628 respondents. The majority of these articles dealt with variables aggregated under PU 
(73.9%), PR (67.4%), PEU (63.0%), PC (56.5%), and SI (52.2%) to explain the intention. Factors 
assignable to the categories trust (28.3%) and PI (23.9%) were used in about a quarter of all 
publications and price value (15.2%) in every fifth article. Less frequently used were determinants 
assignable to the category perceived enjoyment (15.2%), and others (10.9%). 
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Table 2. Overview of determinant analysis 
Aggregated determinant 
  Determinant 

Hypothesized 
effect n % of overall articles Number of 

significance 
% share of 
significance 

Perceived Usefulness (PU)  34 73.9 29 85.3 
  Perceived Usefulness + 22 47.8 18 81.8 
  Performance Expectancy + 6 13.0 5 83.3 
  Relative Advantage + 2 4.3 2 100.0 
  Perceived Benefit + 2 4.3 2 100.0 
  Perceived Value + 1 2.2 1 100.0 
  Utilitarian Value + 1 2.2 1 100.0 
Perceived Risk (PR)  31 67.4 26 83.9 
  Perceived Risk -  15 32.6 13 86.7 
  Security + 9 19.6 6 66.7 
  Privacy Concern - 2 4.3 2 100.0 
  Privacy - 1 2.2 1 100.0 
  Privacy Risk - 1 2.2 1 100.0 
  Perceived Privacy Risk - 1 2.2 1 100.0 
  Perceived Technology Security + 1 2.2 1 100.0 
  Perceived Information Security + 1 2.2 1 100.0 
Perceived Ease of Use (PEU)  29 63.0 19 65.5 
  Perceived Ease of Use + 16 34.8 11 68.8 
  Effort Expectancy + 5 10.9 1 20.0 
  Convenience + 5 10.9 5 100.0 
  Perceived Performance Speed  + 1 2.2 1 100.0 
  Perceived Transaction Speed + 1 2.2 1 100.0 
  Perceived Transaction  
  Convenience 

+ 1 2.2 0 0.0 

Perceived Compatibility (PC)  26 56.5 19 73.1 
  Perceived Compatibility + 10 21.7 10 100.0 
  Individual Mobility + 4 8.7 1 25.0 
  Facilitating Conditions + 5 10.9 2 40.0 
  Network Externalities + 3 6.5 2 66.7 
  Perceived Behavioral Control + 2 4.3 2 100.0 
  Habit + 2 4.3 2 100.0 
Social Influence (SI)  24 52.2 21 87.5 
  Social Influence + 10 21.7 8 80.0 
  Subjective Norms + 9 19.6 8 88.9 
  External Influences + 3 6.5 3 100.0 
  Socio-cultural Influence + 1 2.2 1 100.0 
  Perceived Herd Behavior + 1 2.2 1 100.0 
Trust  13 28.3 12 92.3 
  Trust + 10 21.7 9 90.0 
  Trust in Provider + 1 2.2 1 100.0 
  Initial Trust + 1 2.2 1 100.0 
  System Trust + 1 2.2 1 100.0 
Personal Innovativeness (PI)  11 23.9 8 72.7 
  Personal Innovativeness + 7 15.2 5 71.4 
  Consumer Innovativeness + 1 2.2 1 100.0 
  Internet Experience + 1 2.2 1 100.0 
  Technological Anxiety - 1 2.2 0 0.0 
  Knowledge + 1 2.2 1 100.0 
Price Value  10 21.7 6 60.0 
  Price Value + 7 15.2 4 57.1 
  Perceived Cost - 2 4.3 1 50.0 
  Perceived Financial Risk - 1 2.2 1 100.0 
Perceived Enjoyment  7 15.2 2 28.6 
  Perceived Enjoyment + 3 6.5 1 33.3 
  Hedonic Motivation + 2 4.3 0 0.0 
  Positive Emotions + 1 2.2 1 100.0 
  Discomfort - 1 2.2 0 0.0 
Others  5 10.9 3 60.0 
  Deal Proneness + 1 2.2 1 100.0 
  Affect + 1 2.2 1 100.0 
  Anticipated Regret + 1 2.2 1 100.0 
  Self-Efficacy + 1 2.2 0 0.0 
  Optimism + 1 2.2 0 0.0 

 



İktisadi İdari ve Siyasal Araştırmalar Dergisi  
Yıl: 2022, 7(17): 173-201 

Journal of Economics Business and Political Researches 
Year: 2022, 7(17): 173-201 

 

179 
 

3. Research Design 
The aim of this study is to find out the factors that significantly influence the consumers’ intention to 
use PMP in Germany and in South Korea, and to what extent they differ between the countries. Based 
on the literature reviewed, the following model was developed (Figure 1). The intention is of central 
importance as a dependent variable in the model and is defined in this context as the probability that 
a person will use PMP, i.e. MP at the PoS.  

 
Figure 1. Research model 

Perceived usefulness (PU) refers specifically to the extent to which MP is useful and brings an 
advantage when used as a means of payment (Liébana-Cabanillas et al., 2018: 121). PU is greater 
when the users’ performance in a transaction is improved and it is strongly connected to the 
transaction efficiency and enhancing shopping convenience (Su et al., 2018: 188; Bailey et al., 2020: 
147). Researches show that PU has a significant positive effect on the intention to use MP. Since 
PMP uses technologies such as NFC that eliminate the need to carry cash and cards while providing 
a faster payment method, it is expected that such benefits will increase the PU of a transaction for the 
user and, consequently, the intention to use PMP. Several studies (e.g., Koenig-Lewis et al., 2015; 
Liébana-Cabanillas et al., 2018; Liu et al., 2019b) have already demonstrated the positive and 
significant effect of PU on the intention to use MP. Therefore, following hypotheses were proposed: 

H1a: PU positively influences the intention to use PMP in Germany. 
H1b: PU positively influences the intention to use PMP in South Korea. 

Perceived risk (PR) plays a major role regarding MP since the use of innovative technology is 
often associated with a high risk concerning privacy and security (Pavlou, 2003: 103). In particular, 
the aspect of privacy is relevant since a large amount of private data, such as bank details, PIN codes, 
location, or transaction data are involved in the background of MP transactions (Yang et al., 2015: 
257). According to Bauer (1960), PR is a factor in consumer behavior that becomes apparent when 
consumers are confronted with uncertainties as a result of using a product. Even if users who are 
familiar with online banking, for example, know that the private data is secure and account hacking 
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is very rare, it can still come into consideration when dealing with PMPs. The terminals that receive 
mobile transaction-relevant information absorb more data from PMPs than from credit cards, raising 
concerns among potential consumers about privacy and monetary loss (Koenig-Lewis et al., 2015: 
542; Su et al., 2018: 190). Studies show that perceived privacy and security risks of PMP transactions 
are direct determinants of the intention to use and have a significant impact on intention (e.g., Slade 
et al., 2015; Kerviler et al., 2016; Liu et al., 2019b). In 83.9% of studies examined in this study 
displayed a negative influence of PR on intention, accordingly following hypotheses were proposed:  

H2a: PR negatively influences the intention to use PMP in Germany.  
H2b: PR negatively influences the intention to use PMP in South Korea. 
Perceived ease of use (PEU) describes the extent to which a person believes that using a system 

is free of effort. In PMP context, it describes the ease of making a payment at the PoS using a 
smartphone. However, the installation and configuration of the MP application requires time and 
effort compared to conventional payment alternatives (Liu et al., 2019b: 326). When the less effort 
is required and the technology is seen as user-friendly, the willingness to use it increases. This effect 
was also confirmed in numerous earlier studies in the field of MP (e.g., Keramati et al., 2012; Su et 
al., 2018; Liu et al., 2019b). Although researchers such as Shin and Lee (2014), Koenig-Lewis et al. 
(2015), and Liébana-Cabanillas et al. (2018) concluded that there is no significant influence of PEU 
on consumers' intention, in about 65.5% of 29 studies reviewed in this study which examined the 
influence of PEU, confirmed a significant positive effect. Therefore, following hypotheses were 
proposed: 

H3a: PEU positively influences the intention to use PMP in Germany.  
H3b: PEU positively influences the intention to use PMP in South Korea. 

Perceived compatibility (PC) indicates the extent to which a technology corresponds to the 
previous experiences and values of a user (Venkatesh et al., 2003: 454). A high level of PC among 
users is central to the diffusion of technologies, as this can reduce potential uncertainties related to 
use by meeting individual needs (Su et al., 2018: 188). According to Chen (2008), the needs of users 
about their lifestyle and shopping habits are particularly relevant to this. With new technology, 
potential users usually must acquire knowledge that is relevant for use (Zhu et al., 2006: 603). 
However, experience with related technologies, such as the use of NFC credit cards, is often helpful 
here, as this helps to identify the compatibility between existing and new technologies (Su et al., 
2018: 189). Previous research showed that PC is one of the most important factors in predicting the 
intention to use MP, since a significant positive correlation was found in 73.1% of all empirical 
studies reviewed in this study (e.g., Schierz et al., 2010; Ramos-de-Luna et al., 2016; Su et al., 2018). 
Following hypotheses were proposed: 

H4a: PC positively influences the intention to use PMP in Germany.  
H4b: PC positively influences the intention to use PMP in South Korea. 

Social influence (SI) describes the magnitude to which the social environment influences the 
individual in the decision to use MP (Shin, 2009: 1347). This is mainly done by consulting the social 
network in relation to new technologies to reduce fears and insecurities (Slade et al., 2015: 212). The 
construct SI represents not only the influence of the social milieu but also the pressure felt by the 
consumer to use PMP. The determinant SI is present under various names in other research models 
and was empirically used in 52.5% of the 46 articles reviewed. Although there were some exceptions 
in literature (e.g., Teo et al., 2015; Oliveira et al., 2016), SI had positively affected the intention to 
use in several studies (e.g., Slade et al., 2015; Qasim and Abu-Shanab, 2016; Lee, 2019). Significant 
positive influences found in 87.5% of 46 studies examined in this study. Following hypotheses were 
proposed: 

H5a: SI positively influences the intention to use PMP in Germany.  
H5b: SI positively influences the intention to use PMP in South Korea. 
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Trust with regard to MP services (trust in provider, initial trust, system trust) plays also an 
important role since a financial transaction is very personal, sensitive, and confidential (van der 
Heijden et al., 2003: 42). If the user has confidence in the ability of the MP service provider to carry 
out such transactions securely as well as with integrity, this can have a positive effect on the 
behavioral intention (Zhou, 2014: 940). In this context, an individual who carries out a financial 
transaction at the PoS trusts that the transaction will be completed as anticipated and compliant with 
data protection. As a result, a high level of trust on the part of an individual could indicate that the 
uncertainty and concern associated with PMP use are mitigated and vice versa for a low level of trust. 
This variable was empirically studied in 13 of 46 articles reviewed. Although a comparative study of 
Sellitto et al. (2016) comparing potential and current users of MP showed that the perceived trust has 
no significant effect on the intention for current users., the rest of the studies found significant and 
positive effect of trust on MP use intention (e.g., Keramati et al., 2012; Qasim and Abu-Shanab, 2016; 
Gao and Waechter, 2017). Therefore, following hypotheses were proposed: 

H6a: Trust positively influences the intention to use PMP in Germany.  
H6b: Trust positively influences the intention to use PMP in South Korea. 

Considering that PMP in stationary retail is an innovative substitute for cash and credit cards, 
the final variable included in the model is the personal innovativeness (PI). PI is generally defined as 
an individual willingness to test new technologies (Kalinic and Marinkovic, 2016: 370). In MP 
perspective, PI indicates how rapidly a user uses and accepts it (Handarkho and Harjoseputro, 2020: 
290). The PI of an individual can indicate the acceptance of PMP, as it is expected that people with a 
high degree of innovativeness have a higher propensity to try the new technology. Several studies 
showed a significant positive influence of PI on the MP use intention (e.g., Oliveira et al., 2016; 
Ramos-de-Luna et al., 2016; Handarkho and Harjoseputro, 2020). Following hypotheses were 
proposed: 

H7a: PI positively influences the intention to use PMP in Germany.  
H7b: PI positively influences the intention to use PMP in South Korea. 

Further seven hypotheses were proposed by taking the following issues into consideration for 
the cross-cultural comparison: (1) Sun and Zhang (2006: 72) showed that the impact of PU on the 
intention to use certain technology is greater in countries that have a lower power distance and have 
a more individualistic culture. This is justified by the fact that people in this kind of society are more 
independent and come to their own decisions (Im et al., 2011: 1). Sun and Zhang (2006: 72) found 
that the effect of PU on the intention to use is lower in countries with a more feminine and high 
uncertainty avoidance culture. (2) PR is different in various countries due to diverging cultural 
characteristics (Hsee and Weber, 1999). Uncertainty avoidance, which is closely related to the 
concept of risk, plays an important role in the acceptance of technologies. In connection with the use 
of PMP, potential users may be exposed to uncertainties regarding their private data as well as 
financial loss. Individuals in a culture with a high extent tend to avoid risks more than those in a 
culture with a low extent of uncertainty avoidance (Xin et al., 2015: 2).  (3) Straub et al. (1997: 11) 
showed that the effect of PEU on technology acceptance is stronger in the USA than in Japan. 
Smilarly, Im et al. (2011: 8) found that the effect of PEU is stronger in more individualistic countries. 
(4) By reviewing technology acceptance research in Germany (Koenig-Lewis et al., 2010), China (Su 
et al., 2018), and India (Chawla and Joshi, 2019), which tested the effect of PC on the behavioral 
intention, some differences in the strength of the effect were observed. The effect is moderately weak 
in Germany, which is less power-distant and individualistic, and is stronger in China and India which 
have high power distance and collectivist cultures. (5) A diverging effect of SI on PMP use intention 
was also pointed out in some studies (Sun and Zhang, 2006; Im et al., 2011). Im et al. (2011: 8) 
studied South Korea and the USA and revealed that SI is greater in a country with a less individualistic 
culture. (6) Xin et al. (2015: 7) found that users from a high uncertainty avoidance culture have less 
trust in MP technology than those from a low uncertainty avoidance culture. (7) According to Park 
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and Jun (2003: 537), individualism, masculinity, and uncertainty avoidance can be connected to PI. 
This is in line with Steenkamp et al.,  (1999) who suggest that individuals from “a high individualist, 
masculine, and low uncertainty avoidance’ culture have a higher PI. This is consistent with the 
findings of Thatcher et al. (2003: 74), who observed that users of information technology with a low 
degree of uncertainty avoidance are more innovative than users with a high degree. Accordingly, 
following hypotheses were proposed: 

H1c: The impact of PU on the intention to use PMP is stronger in Germany than in South Korea. 
H2c: The impact of PR on the intention to use PMP is weaker in Germany than in South Korea. 
H3c: The impact of PEU on the intention to use PMP is stronger in Germany than in South 
Korea. 
H4c: The impact of PC on the intention to use PMP is weaker in Germany than in South Korea. 
H5c: The impact of SI on the intention to use PMP is weaker in Germany than in South Korea. 
H6c: The impact of trust on the intention to use PMP is weaker in Germany than in South Korea. 
H7c: The impact of PI on the intention to use PMP is stronger in Germany than in South Korea. 

 
3.1. Questionnaire 
The questionnaire2 starts with an introduction to the concept of MP at the PoS, i.e. PMP, followed by 
an animated illustration of an application case at a PoS terminal, to provide the participants with a 
clear understanding of PMP before they answer questions. The questionnaire divides into three 
sections. In the first section, screening questions focused on smartphone ownership and knowledge 
about MP at the PoS, thus helping to exclude non-owners of smartphones from the study. In the 
second section, demographic information of the respondents are queried. The last part includes a 7-
point scale (1="strongly disagree", 7="strongly agree") consisting of 30 statements. All items, 
including their sources, are listed in Table 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2A Korean professor who speaks both Korean and German translated the form. The back-translation procedure was 
employed. The Korean version was translated back into German by a Korean-German fellow student who is a native 
speaker of both languages. A pilot survey was conducted and based on the pre-test, two questions were reformulated. 
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Table 3. Measurement Items 
Construct 
Item References 

Perceived Usefulness (PU) 
PU1 – I believe that using PMP enables me to pay more quickly. 
PU2 – I believe that using PMP enhances me to pay more conveniently.  
PU3 – I believe that using PMP is useful for me. 
PU4 – I believe that using PMP increases my productivity. 

Adapted from Davis 
(1989) 

Perceived Risk (PR) 
PR1 – I believe that using PMP is risky. 
PR2 – I believe that using PMP is associated with a high loss potential. 
PR3 – I believe that using PMP is associated with much uncertainty. 
PR4 – I believe that my MP transaction data is also known to unknown third parties. 

Adapted from 
Featherman and 
Pavlou (2003), and 
Chandra et al. (2010) 

Perceived Ease of Use (PEU) 
PEU1 – I believe that when I use PMP, the process is clear and understandable.  
PEU2 – I believe that it is easy for me to become skillful at using PMP.  
PEU3 – I believe that using PMP is easy to use. 
PEU4 – I believe that learning to use PMP is easy for me. 

Adapted from Davis 
(1989) 

Perceived Compatibility (PC) 
PC1 – I believe that using PMP fits well with my lifestyle.  
PC2 – I believe that using PMP fits well with the way that I like to conduct my payment 
transactions.  
PC3 – I believe that using PMP is completely compatible with my current situation. 

Adapted from Chen 
(2008), Moore and 
Benbasat (1991), and 
Schierz et al. (2010) 

Social Influence (SI) 
SI1 – People who are important to me think that I should use PMP. 
SI2 – People who influence my behavior think that I should use PMP. 
SI3 – People whose opinions that I value prefer that I use PMP. 

Adapted from 
Venkatesh et al. 
(2012) 

Trust 
TR1 – I believe that PMP providers are trustworthy. 
TR2 – I believe that PMP providers offer a secure transaction. 
TR3 – I believe that PMP providers keep consumers' interests best in mind. 
TR4 – I believe that PMP providers keep their promises and commitments. 

Adapted from Pavlou 
(2003), and Suh and 
Han (2002) 

Personal Innovativeness (PI) 
PI1 – If I find out about new information technology, I seek ways to experience it. 
PI2 – Among my peers, I am usually the first to explore new information technologies. 
PI3 – I like to experiment with new information technologies. 
PI4 – In general, I am very determined to try out new information technologies. 

Adopted from 
Agarwal and Prasad 
(1999), and Yang et 
al. (2012) 

Intention to Use PMP (ITU) 
ITU1 – I intend to use PMP in the next month. 
ITU2 – I intend to use PMP in the next 12 months. 
ITU3 – I will always try to use PMP in my daily life. 
ITU4 – I plan to use PMP frequently. 

Adapted from 
Venkatesh et al. 
(2012) 

The questionnaire was prepared by using Unipark online questionnaire software3. The sample 
of the study consists of 332 participants of which 186 (56.0%) are from Germany and 146 (44.0%) 
from South Korea4. Table 4 shows the demographic profile of the sample. Since the demographic 
characteristics of the samples show a high degree of equivalence, the sample is expected to be highly 
comparable (van Herk et al., 2005: 358). 
 

 
3 The survey was conducted between 19.06.2019-03.07.2019 [The study does not require the approval of the ethics 
committee]. It was advertised to the Germans and Koreans on Facebook, Instagram, and Reddit. The questionnaire was 
also distributed by a Korean professor to students and colleagues at Korea University. 
4 The minimum sample size must be ten times the number of arrows directed at a particular construct in a structural model 
(Hair et al., 2017). Since there are seven structural paths in the reasearch model, the sample size should include at least 
70 respondents per country. Out of 402 forms, 50 were incomplete; 18 participants were neither German nor South 
Korean, and two participants did not own smartphone. Therefore 70 forms were excluded and the sample consisted of 
332 participants. 
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Table 4. Demographic Profile of Respondents 
Demographic attribute 
  Scale 

German respondents 
(N=186) count (%) 

S. Korean respondents 
(N=146) count (%) 

All respondents 
(N=332) count (%) 

Gender 
  Male 
  Female 

 
71 (38.2%) 

115 (61.8%) 

 
66 (45.2%) 
80 (54.8%) 

 
137 (41.3%) 
195 (58.7%) 

Age 
  15 - 19 
  20 - 24 
  25 - 29 
  30 - 34 
  35 - 39 
  40 - 44 
  45 - 49 
  Older than 50 

 
3 (1.6%) 

67 (36.0%) 
80 (43.0%) 
17 (9.1%) 
6 (3.2%) 
2 (1.1%) 
2 (1.1%) 
9 (4.8%) 

 
1 (0.7%) 

61 (41.8%) 
47 (32.2%) 
27 (18.5%) 
2 (1.4%) 
4 (2.7%) 
2 (1.4%) 
2 (1.4%) 

 
4 (1.2%) 

128 (38.6%) 
127 (38.3%) 
44 (13.3%) 
8 (2.4%) 
6 (1.8%) 
4 (1.2%) 
11 (3.3%) 

Education 
  No degree 
  Junior school degree 
  Junior high school degree 
  High school degree 
  Vocational training 
  Bachelor’s degree 
  Master’s degree 
  Promotion 

 
0 (0.0%) 
2 (1.1%) 
5 (2.7%) 

50 (26.9%) 
11 (5.9%) 

72 (38.7%) 
41 (22.0%) 
5 (2.7%) 

 
0 (0.0%) 
0 (0.0%) 
2 (1.4%) 

54 (37.0%) 
2 (1.4%) 

64 (43.8%) 
21 (14.4%) 
3 (2.1%) 

 
0 (0.0%) 
2 (0.6%) 
7 (2.1%) 

104 (31.3%) 
13 (3.9%) 

136 (41.0%) 
62 (18.7%) 
8 (2.4%) 

PMP usage 
  Never used 
  Tried once 
  Less than once per month 
  1 - 3 times per month 
  Once a week 
  2 - 3 times a week 

 
122 (65.6%) 

15 (8.1%) 
12 (6.5%) 
9 (4.8%) 
8 (4.3%) 

20 (10.7%) 

 
45 (30.8%) 
9 (6.2%) 
12 (8.2%) 

22 (15.1%) 
13 (8.9%) 

45 (30.8%) 

 
167 (50.3%) 

24 (7.2%) 
24 (7.2%) 
31 (9.3%) 
21 (6.3%) 

65 (19.6%) 

 
3.2. Analysis 
The method of Partial Least Squares (PLS)5 was used to test the research hypotheses. A three-step 
approach was followed using SmartPLS 3 software and IBM SPSS Statistics 26.0. The first step was 
to evaluate the reliability and validity of the measurement model (outer model), which includes the 
latent factors and items. Since the determinants are measured reflectively, the factor loadings of the 
items were first checked. Cronbach's alpha, as well as the composite reliability (CR) were assessed 
to determine the internal consistency of the formed determinants. Convergent and discriminant 
validity were tested by estimating the average variance extracted (AVE) and the Fornell-Larcker 
criterion. In the second step, the relationships between the independent and dependent variable within 
the structural model (inner model) were estimated with PLS. In this phase, as suggested by Hair et al. 
(2014: 113), the robustness and significance of the model were determined by checking the coefficient 
of determination (R²), the effect size (f²), and the path coefficients. Lastly, a multigroup analysis 
(MGA) was used to investigate to determine significant differences in the path coefficients between 
the two samples. 
 
 
 

 
5 PLS is a technique used to model latent structural equations. The technique is based on path analysis and has become 
established in various fields of research as a method for multivariate assessments. The advantage of using the PLS in a 
structural equation model (SEM) is that even with a small sample size a high statistical significance can be achieved, as 
long as the minimum criterion of 10 participants per structural path is met. PLS is also advantageous, when data have 
been collected that are not subject to multivariate normal distribution ( Hair et al., 2014: 106, 108; Hair et al., 2019: 5). 
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4. Findings 
4.1. Reliability and Validity 
The reliability and validity examination of the measurement model are depicted in Table 5. In the 
course of assessing the reliability, initially, the item reliability was determined using factor loadings6. 
In the German sample, all factor loadings exceed the limit of 0.707 and no adjustments had to be 
made. Here, the latent factors adequately explain the observed items. Conversely, in the South Korean 
sample, the threshold was not reached by the items PR4, PEU4, and TR3, therefore they were 
removed from the model. To evaluate the reliability of internal consistency, Cronbach's alpha and 
CR were used as a measure. Since the threshold of 0.7 is exceeded by both the German (0.820 to 
0.965) and the South Korean sample (0.762 to 0.936), this indicates a satisfactory internal 
consistency. To further verify the internal reliability of reflective items, the CR was also calculated. 
With respect to both samples, all latent factors meet the conditions for CR, since the German (0.882 
to 0.975) and the South Korean sample (0.862 to 0.960) reach the threshold. The validity of the latent 
factors is subsequently determined by checking for the convergent and discriminant validity. To test 
the convergent validity of the eight constructs, the AVE7 was used. Both German (0.709 to 0.906) 
and South Korean sample (0.678 to 0.922) have an AVE greater than 0.5 (Fornell and Larcker (1981: 
46), therefore the convergent validity was confirmed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6 Factor loadings of all items are measured to ascertain how high the respective latent factor loads on the individual items. 
If the factor loading exceeds the limit value of 0.707, it is ensured that the corresponding determinant explains more than 
half of the items variance and hence the item can be deemed reliable (Fornell and Larcker, 1981: 43; Hair et al., 2011: 
145). 
7 The value of the AVE reveals how much variance the aggregated construct can explain for its respective items (Hair et 
al., 2014: 111).  
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Table 5. Reliability and validity results 
Construct Item loading Cronbach’s alpha CR AVE 
  Item Germany S. Korea Germany S. Korea Germany S. Korea Germany S. Korea 
Perceived Usefulness (PU) 0.909 0.849 0.935 0.895 0.784 0.682 
   PU1 
   PU2 
   PU3 
   PU4 

0.860 
0.897 
0.915 
0.868 

0.742 
0.829 
0.880 
0.845 

      

Perceived Risk (PR) 0.862 0.762 0.907 0.862 0.709 0.678 
   PR1 
   PR2 
   PR3 
   PR4 

0.878 
0.825 
0.904 
0.753 

0.820 
0.743 
0.889 
0.331a 

      

Perceived Ease of Use (PEU) 0.820 0.916 0.882 0.960 0.653 0.922 
   PEU1 
   PEU2 
   PEU3 
   PEU4 

0.710 
0.831 
0.889 
0.791 

0.914 
0.911 
0.873 
0.675a 

      

Perceived Compatibility (PC) 0.913 0.915 0.945 0.946 0.852 0.855 
   PC1  
   PC2  
   PC3 

0.930 
0.938 
0.902 

0.942 
0.943 
0.887 

      

Social Influence (SI) 0.941 0.936 0.962 0.959 0.895 0.886 
   SI1 
   SI2  
   SI3  

0.953 
0.934 
0.951 

0.931 
0.959 
0.934 

      

Trust 0.865 0.845 0.908 0.906 0.712 0.763 
   TR1 
   TR2 
   TR3 
   TR4 

0.873 
0.880 
0.742 
0.872 

0.881 
0.850 
0.508a 

0.861 

      

Personal Innovativeness (PI) 0.923 0.924 0.945 0.946 0.812 0.814 
   PI1  
   PI2  
   PI3  
   PI4 

0.863 
0.909 
0.931 
0.900 

0.916 
0.870 
0.905 
0.917 

      

Intention to Use PMP (ITU) 0.965 0.928 0.975 0.949 0.906 0.822 
   ITU1  
   ITU2  
   ITU3  
   ITU4 

0.952 
0.939 
0.951 
0.965 

0.924 
0.931 
0.870 
0.901 

      

Note: a = Item deleted from model and further analysis because of low factor loading. 

Table 6 shows discriminant validity8 results. The diagonal row shows the square rooted AVE 
values in bold, with the correlations below them. The discriminant validity has been confirmed for 
the German sample, as the diagonal values are higher than the correlations beneath them. Contrary to 
this, the first test in the Korean sample showed that the value of the correlation between the constructs 
PEU and PC is higher than the square root of the AVE of PEU. In response, the affected item PEU3 
was deleted from the model, whereafter, the discriminant validity subsequently reached a satisfactory 
level. In the end, the measurement model met all established requirements. 
 
 
 
 

 
8 Discriminant validity (DV) represents the extent to which a latent factor differs from others and, accordingly, whether 
it measures what it is supposed to measure (Hair et al., 2014: 112). The Fornell-Larcker criterion was applied to test DV, 
which compares the square root of the AVE with the value of the correlation between two constructs. The discriminant 
variance is judged to be appropriate as soon as the square root of the respective AVE is greater than the correlations 
between the constructs (Fornell and Larcker, 1981: 46). 
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Table 6. Discriminant Validity – German Sample 
Construct PU PR PEU PC SI TR PI ITU 
PU 0.885        
PR -0.436 0.842       
PEU 0.341 -0.418 0.808      
PC 0.701 -0.508 0.491 0.923     
SI 0.448 -0.349 0.209 0.395 0.946    
TR 0.507 -0.666 0.546 0.622 0.413 0.844   
PI 0.517 -0.458 0.393 0.562 0.322 0.369 0.901  
ITU 0.735 -0.607 0.389 0.722 0.527 0.605 0.630 0.952 

Discriminant validity – South Korean sample 
Construct PU PR PEU PC SI TR PI ITU 
PU 0.826        
PR -0.291 0.823       
PEU 0.801 -0.363 0.960      
PC 0.768 -0.324 0.900 0.924     
SI 0.497 -0.212 0.573 0.502 0.941    
TR 0.456 -0.503 0.498 0.510 0.356 0.874   
PI 0.456 -0.281 0.495 0.456 0.416 0.350 0.902  
ITU 0.706 -0.513 0.762 0.790 0.465 0.511 0.556 0.907 

Lastly, mean values of the variables are in Table 7. The means of the German sample fall within 
the range of 3.217 (SI) and 5.738 (PEU), while the Korean sample lies between 2.963 (PR) and 5.128 
(ITU). 

Table 7. Means and Standard Deviations of the Variables 

Construct Mean SD 25th percentile 75th percentile 
Germany  S. Korea Germany  S. Korea Germany S. Korea Germany S. Korea 

Perceived Usefulness (PU) 4.866 5.014 1.456 1.375 4.000 4.000 6.000 6.000 
Perceived Risk (PR) 4.133 2.963 1.400 1.207 3.000 2.000 5.250 3.667 
Perceived Ease of Use (PEU) 5.738 4.874 0.950 1.642 5.250 4.000 6.500 6.000 
Perceived Compatibility (PC) 4.862 5.094 1.612 1.636 3.667 4.000 6.000 6.333 
Social Influence (SI) 3.217 3.671 1.613 1.670 2.000 2.333 4.000 5.000 
Trust 4.566 4.550 1.193 1.185 3.938 3.667 5.500 5.333 
Personal Innovativeness (PI) 4.140 4.569 1.545 1.540 3.000 3.250 5.250 5.813 
Intention to Use PMP (ITU) 3.785 5.128 2.064 1.628 2.000 4.250 5.750 6.500 

 
4.2. Hypotheses Testing 
The structural model is analyzed by applying the PLS method (Figure 2 and Figure 3). While the 
German structural model shows a coefficient of determination (R²) of 0.731, the South Korean model 
shows a value of 0.741. Following the classification of Chin (1998: 323), both structural models 
exceed the threshold value of 0.67 therefore have a strong explanatory power. To better assess the 
quality of the model, another method is to determine the effect size f² for each path between an 
independent and dependent variable9. In the case of calculating the f² value for the German sample, 
PU has a medium effect on ITU. Besides, PR, PC, SI as well as PI show a small effect strength 
towards ITU. In South Korean sample, PU and PI show a small effect on ITU, while PR and PC show 
a medium effect on ITU. 

 
9 The effect size is determined by calculating the coefficient of determination R² for one path model after eliminating a 
certain independent variable, and a second path model for the complete model. Then the change in the R² value caused 
by the omission of the independent variable can be calculated, which corresponds to the effect size f² (Hair et al., 2014: 
114). According to Cohen (1988: 477f.), f² values of 0.02, 0.15, and 0.35 can be interpreted as the lower threshold for 
small, medium, and large effect sizes. 
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Figure 2. Structural model of German sample 
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Figure 3. Structural model of Korean sample 

Table 8 displays the results of the path model analysis using bootstrapping10 procedure. The 
evaluation of the path model analysis of the German sample indicates that the effects of PU (H1a), PC 
(H4a), SI (H5a), and PI (H7a) on ITU are significant at a level of p<0.001. Furthermore, PR’s path (H2a) 
is also significant, but at a slightly lower level of p<0.01. No significant effect on the dependent 
variable ITU was proven for the two determinants PEU (H3a) and trust (H6a). In total, five of seven 
hypotheses were confirmed in the German sample. The Korean sample shows that the effects of PU 
(H1b), PR (H2b), PC (H4b) and PI (H7b) on ITU are significant at a level of p<0.001. No statistically 
significant effect on the dependent variable was found for the variables PEU (H3b), SI (H5b), and trust 
(H6b). In total, four out of seven hypotheses were confirmed in the South Korean sample. 

 
10 Bootstrapping is a method of resampling, where repetitive samples are taken from the data in order to estimate the 
significance of the path coefficients (Streukens and Leroi-Werelds, 2016: 619). In the absence of distributional 
assumptions, parametric significance tests can normally not be performed when using the PLS method (Weiber and 
Mühlhaus, 2014: 327). However, since t-values are calculated by applying the bootstrapping procedure, this method is 
well suited (Efron, 1979: 1). Bootstrapping was performed with 10,000 bootstrap samples as it is suggested in Streukens 
and Leroi-Werelds’s study (2016: 625). Through this procedure, path coefficients and parameters for estimating 
significance are generated. 
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Table 8. Path Modeling Results – German Sample 
Hypothesis Path coefficient t-value p-value f² Support 
H1a. PU > ITU 0.306 5.913   0.000*** 0.157 Yes 
H2a. PR > ITU -0.181 2.752 0.003** 0.061 Yes 
H3a. PEU > ITU -0.057 1.097 0.136n.s. 0.008 No 
H4a. PC > ITU 0.209 3.597   0.000*** 0.060 Yes 
H5a. SI > ITU 0.150 3.570   0.000*** 0.062 Yes 
H6a. Trust > ITU 0.091 1.324 0.093n.s. 0.012 No 
H7a. PI > ITU 0.211 4.672   0.000*** 0.098 Yes 

Path modeling results – South Korean sample 
Hypothesis Path coefficient t-value p-value f² Support 
H1b. PU > ITU 0.171 2.446 0.007** 0.038 Yes 
H2b. PR > ITU -0.258 4.038   0.000*** 0.185 Yes 
H3b. PEU > ITU -0.008 0.056 0.478n.s. 0.000 No 
H4b. PC > ITU 0.502 3.742   0.000*** 0.174 Yes 
H5b. SI > ITU 0.008 0.139 0.445n.s. 0.000 No 
H6b. Trust > ITU -0.017 0.291 0.386n.s. 0.001 No 
H7b. PI > ITU 0.183 3.069 0.001** 0.091 Yes 

Note: n.s. = not significant; * = p < 0.05; ** = p < 0.01; *** = p < 0.001. 

Lastly, the MGA11 was performed to discover significant differences in path coefficients 
between the German and South Korean samples. The results are shown in Table 9. 

Table 9. Multigroup Analysis 

Hypothesis Path coefficient 
Germany         South Korea 

Path coefficient difference  
Germany – South Korea p-value Support 

H1c. PU > ITU     0.304***  0.186** 0.118   0.095n.s. No 
H2c. PR > ITU  -0.200**   -0.270*** 0.070   0.216n.s. No 
H3c. PEU > ITU -0.063n.s. -0.074n.s.  0.011   0.461n.s. No 
H4c. PC > ITU     0.194***    0.529*** -0.335 0.016* Yes 
H5c. SI > ITU     0.157***  0.041n.s. 0.117 0.049* No 
H6c. Trust > ITU   0.081n.s. -0.022n.s. 0.103   0.117n.s. No 
H7c. PI > ITU     0.211***    0.193*** 0.018   0.406n.s. No 

Note: n.s. = not significant; * = p < 0.05; ** = p < 0.01; *** = p < 0.001. 

The first significant group difference arises in the effect of PC and ITU. As expected in 
hypothesis H4c, the influence of PC is stronger in South Korea, by which the ITU is positively 
influenced much more than in Germany. A further significant difference is apparent in the effect of 
SI on ITU. Surprisingly, the path coefficient of the German sample is higher than the Korean sample. 
Contrary to what was expected in hypothesis H5c, the SI is stronger in Germany, and the ITU is less 
positively influenced by SI in South Korea. It should be noted that the SI path coefficient of the South 
Korean sample is also insignificant.  
 

 
11 As deriving conclusions on the basis of path coefficients alone leads to misinterpretations (Rodríguez-Entrena et al., 
2018), it was first examined whether it is possible to test the two samples with an MGA. For this purpose, it was necessary 
to check whether the measurement invariance is fulfilled. This can be validated by testing the configural as well as the 
compositional invariance. The configural invariance is confirmed as soon as the research model meets certain qualitative 
requirements. The requirements include, for instance, the uniform handling of data (e.g., coding) and whether the country-
specific samples use the same items (Henseler et al., 2016: 409, 413). To verify the compositional invariance, the 
permutation method is used, which examines whether constructs and items are formed identically across both samples 
(Sarstedt et al., 2017: 210). If the p-values generated by this procedure are above 0.05 and below 0.95, the compositional 
invariance is fulfilled (Hair et al., 2018: 164). The configural invariance is fulfilled by the research model of this study. 
The compositional invariance is also confirmed since the permutation p-values are within the interval. Based on the 
successful testing of the measurement invariance, the comparability of the measurement models of the two country 
samples is possible (see Henseler et al., 2016: 423). 
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5. Conclusion 
The aim of this study was to analyze the acceptance factors of PMP and to determine the constitutive 
factors that influence the individuals’ intention to use PMP in Germany and in South Korea, and to 
compare the strengths of the effects of the variables on intention in order to detect differences between 
these countries. The model developed based on literature review showed a strong predictive power 
of 73.1% for the German and 74.1% for the South Korean sample. The predictive power is 
considerably stronger compared to research models in the literature with a similar thematic focus –
i.e., MP at the PoS– (e.g., Kerviler et al., 2016; Handarkho and Harjoseputro, 2020). 

Results show that PU has a significantly positive influence on the PMP use intention in both 
Germany and South Korea. This finding is consistent with findings from Germany (Martens et al., 
2017) and South Korea (Kim et al., 2010; Lee, 2019). A special emphasis should be placed on the 
PU particularly in Germany, as it had the most decisive influence among all significant determinants 
in this sample, which is again consistent with previous studies (e.g., Nyaboga et al., 2015; Slade et 
al., 2015). The MGA has shown that there is no significant difference between the two samples. 
Contrary to the findings of Sun and Zhang (2006), the absence of differences may stem from the fact 
that people –despite cultural differences– perceive the merits of the technology similarly. On the other 
hand, PR has a significantly negative influence on the intention to use PMP in both Germany and 
South Korea. While the inhibitory effect of PR on the intention to use PMP has already been 
established in several PMP studies (e.g., Slade et al., 2015; Kerviler et al., 2016), the empirical 
investigation by Handarkho and Harjoseputro (2020) could not prove a significant effect. The results 
of Lee (2019) underpin the significantly negative influence of the PR on the intention in South Korea. 
Although the two countries diverge strongly in the extent of uncertainty avoidance, in the comparison 
between the two samples –unlike hypothesized– no significant difference was found. 

It was assumed that the PEU influences the behavioral intention, neither in Germany nor in 
South Korea a significant positive effect could be confirmed. Martens et al. (2017) in Germany and 
Shin and Lee (2014) in South Korea also did not find a significant effect of the PEU on intention. The 
result is also consistent with Slade et al.’s study (2015). In contrast, Nyaboga et al. (2015) found a 
significant effect of the PEU on PMP use intention. Likewise, the MGA could not demonstrate 
significant differences between the two samples. Although Straub et al. (1997) and Im et al. (2011) 
emphasize that the PEU influences nations with a predominant individualistic culture more strongly, 
the reason of the mentioned finding may be because a large proportion of the respondents have not 
yet used PMP, which makes it difficult to assess its ease of use. The findings could also be due to 
sampling issues since the samples contain mostly younger people. These people have often grown up 
with mobile devices and are often both more proficient and skilled with them, which is why the PEU 
plays a secondary role for them. Another result of the study is that PC both in German and South 
Korean sample had a significantly positive influence on the intention to use PMP. The importance of 
the factor is particularly noteworthy in South Korea, as the PC has the strongest influence on the 
behavioral intention among all seven determinants. The results are also consistent with the study of 
Ramos-de-Luna et al. (2016). On the other hand, the significantly positive effect of PC on the 
intention to use in Germany has already been validated by Schierz et al. (2010) and is in line with the 
result obtained here. Furthermore, it was hypothesized that due to the lower power distance and 
predominant individuality in Germany, PC is less prevalent than in South Korea; the influence of PC 
on the intention to us PMP was found stronger in South Korea than in Germany.  

Results also showed that SI has a significant positive effect in the German sample. However, 
the study did not find a significant influence of the SI in the South Korean sample. While the 
significance with regard to the German sample is consistent with much of the research (e.g., Liébana-
Cabanillas et al., 2015b; Slade et al., 2015; Bailey et al., 2020; Finken and Heiduk, 2021), it is not in 
line with the results of Handarkho and Harjoseputro (2020) as well as Teo et al. (2015) –thus the 
situation is exactly the opposite for the Korean sample. A further look at the results of empirical MP 
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research reveals this divergence in South Korea as well. While Lee (2019) indicated a significant 
influence of the SI on the MP use intention, Shin (2009) revealed that the relationship is insignificant. 
The MGA also highlights that there is a significant difference between Germany and South Korea 
with respect to the influence of the SI on the intention to use PMP. Contrary to the hypothesis, the 
influence of the SI found stronger in Germany than in South Korea. The assumption is that Germans 
are more likely to be influenced by their social environment than South Koreans in regard to the use 
of PMP. This result is very surprising as it was initially expected that the effect would be stronger in 
South Korea since it is a very collectivist country. The PMP adoption rate may explain this deviation 
since the rate is certainly higher in South Korea than in Germany. Thus, Koreans may not value the 
advice of people on the matter from the social milieu as highly as Germans do.  

Trust did not show a significant effect on the intention to use PMP in neither Germany nor 
South Korea and fails to match the hypothesized effect. Consequently, these results also diverge with 
other PMP studies that include trust as a significant driver in their research (e.g., Slade et al., 2015; 
Bailey et al., 2020). These results also deviate from the findings of Shin (2009), who demonstrated a 
significant effect of trust on MP use intention in South Korea. The MGA also failed to reveal a 
significant difference between the two samples. Hence, the results of the research by Xin et al. (2015), 
who found a significant difference in the influence of trust on MP intention to use, based on cultural 
factors, could not be replicated. Overall, the results imply that trust does not affect the intention to 
use in either of the two countries. Two potential reasons can be addressed. Firstly, the insignificance 
could be attributable to the lack of awareness on the part of individuals about the extent to which their 
data are processed and used. Secondly, it may be unclear to individuals who are the actual providers 
of the PMP services and who should therefore be trusted. At last, both German and South Korean 
sample confirmed that PI is a significant positive driver of the intention to use PMP, with the effect 
being marginally stronger in Germany. These results correspond to previous studies (e.g., Liébana-
Cabanillas et al., 2015b; Handarkho and Harjoseputro, 2020; Finkend and Heiduk, 2021). The 
comparative analysis showed no significant difference between the two samples. To draw an 
inference based on the varying strength of the two significant results is difficult, however it can be 
concluded that the result demonstrates nationality and/or the cultural context does not affect the 
influence of the PI on the intention to use PMP. Individuals with a high affinity for innovative 
technologies are more likely to try new technology. Therefore, the positive significance could be 
stemmed from the high eagerness of individuals with a high level of the PI to experiment and 
experience new information technologies. 

In summary, the research model is robust and is supported by a multitude of significant results. 
The empirical evaluation showed that in Germany, the PU is the driver that influences the intention 
to use PMP most, followed by the PI, PC, and SI. Conversely, the analysis in South Korea showed 
that the PC is the driver with the most substantial impact, while the PI and PU also have an effect on 
the behavioral intention. In both countries, the PR manifested itself as an inhibitor of PMP use 
intention. In total, the results supported nine out of fourteen hypotheses. The MGA, with its ability to 
uncover cross-sample discrepancies, revealed significant differences between the two countries only 
for the determinants PC and SI.  
 
6. Discussion 
Global payment systems are advancing rapidly. Innovative tech companies are interfering with the 
business of long-established payment service providers and banks. However, the development of MP 
services alone is not enough since, in addition to the acceptability at merchants’ payment terminals, 
the subsequent adoption of a large number of consumers is also necessary. Although MP at the PoS 
has experienced increased usage in recent years, it is still far from the usage rate desired by MP 
providers. To further promote the diffusion of PMP, it is of particular importance for managers of 
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MP services and merchants, who support MP solutions, to better understand the factors that drive and 
inhibit consumers to use them.  

The first implication for managers was derived based on the findings with respect to the positive 
driver PU. These findings imply the importance of communicating the benefits of PMP to individuals, 
e.g., the increased speed of the payment process and the payment convenience. Hence, PMP providers 
and retailers in Germany as well as South Korea need to develop business strategies that are designed 
to make individuals aware of the usefulness of PMP services with marketing campaigns emphasizing 
the speed and convenience, offering vouchers, providing refunds through a cashback system or 
gamification. Second, regarding PR, security aspects should be communicated to consumers to a 
greater extent. Providers of PMP services or merchants could develop communication strategies to 
clearly express the high-security mechanisms to consumers and raise consciousness of payment 
security to alleviate security and data protection concerns. Third, the results of PC implies that PMP 
service providers should make sure that potential and existing users perceive the greatest possible 
compatibility of the application, as this increases the use intention. Companies need to develop 
marketing messages to ensure consumers that PMP is compatible with existing payment methods. 
However, the results also provide an indication that the positive perception of PC in South Korea has 
a much stronger effect on the intention to use PMP than in Germany. Therefore, the actors may need 
to develop different approaches for the countries regarding PC. Fourth, the findings have shown that 
opinions from their social environment influence German individuals. Managers of PMP services, as 
well as retailers, should, therefore, take into account the importance of the social surroundings of 
consumers when formulating strategies for the German market. Fifth, the innovative ability of 
individuals has a driving effect regarding the intention to use PMP. In connection with this driver, 
retailers, as well as providers of PMP services, can launch various initiatives so that the innovative 
curiosity of consumers is more met and satisfied. Developers of PMP services can involve consumers 
for example in the conception of the service. Early public testing could be considered as another way 
of involving people in the discovery of innovations. These two initiatives can contribute to improving 
the product and can also help to build up an initial support base, which may also have a social impact 
on other innovators. Another strategy that managers of PMP services, as well as retailers, may 
consider is to implement marketing campaigns with a special focus on individuals with a high affinity 
for novelties. Campaigns can also highlight the innovative features of the services. Sixth, the factors 
PEU and trust, interestingly, did not show a significant influence on the intention to use PMP. Given 
that some participants in the survey had never used PMP services before, these results indicate that 
they might have had little experience in using PMP. This is evident in the PEU factor, as non-users 
may not be aware of the ease and configuration of the application. On the other hand, the 
insignificance of the factor trust hints at a general unawareness of the different service providers 
standing behind the PMP services. Ultimately, the lack of significance of the PEU and trust does not 
allow for unambiguous implications to be inferred. Independent of that, managers of PMP services 
can still consider some points concerning the two factors in their business strategies. In the context 
of the PEU, PMP service executives should always strive to provide a simple application that is 
convenient and of low complexity. Also, the application should be continuously developed further, 
as long as there are new technologies such as face recognition, for example, that can be implemented 
in this regard in a user-facilitating manner. This ensures that the application remains at the cutting 
edge of technology and that its competitive advantage is continuously being expanded. In view of the 
trust placed in them, PMP providers should also provide a high degree of transparency about their 
processes to individuals. 
 
7. Limitations and Suggestions for Further Research 
The convenient sampling method made it impossible to generalize the results to the population. Both 
the German (79.0%) and the South Korean sample (74.0%) have a large overlap of young participants 
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between 20 and 29 years of age. Specifically, between generations, some differences in acceptance 
factors can be expected. To obtain a more heterogeneous sample in future studies, care should be 
taken during data collection to ensure that the demographic facets correspond to the respective target 
population. This would lead to better generalizability of the PMP acceptance factors onto the 
population, together with a random sampling procedure.  

Second, the samples were drawn from two specific countries, therefore the results cannot be 
inferred on other countries. While only two significant differences in the factors of PMP use intention 
were found between Germany and South Korea, even stronger discrepancies between other countries 
might arise. Especially between countries that differ to an even greater extent, for example, in 
economic or technological terms. It is therefore recommended that further studies should be replicated 
and conducted in other countries, so that the PMP acceptance factors in conjunction with cultural 
differences can be validated.  

Third, the research model developed and validated in this study is limited to seven most relevant 
factors regarding the intention to use PMP based on a systematic literature review. Although the 
proposed model showed a strong predictive power, there is still a possibility that other important 
factors would have a significant impact on the acceptance of PMP. It must be noted that the results 
are only of static nature. Especially since factors such as the PR, PEU, or trust can change significantly 
during the acceptance process of technology, it is not possible to draw conclusions about the future. 
The PMP service can develop further over time, and aspects such as usefulness or security can 
likewise change. To measure this dynamic process over a more extended period, future studies can 
focus on longitudinal studies. 

There are some contributions of this paper to the existing MP/PMP literature. This study is one 
of the first empirical studies in Germany to investigate acceptance factors of the PMP. So far, only 
Schierz et al. (2010) and Martens et al. (2017) had researched the determinants of acceptance of MP, 
and in a recent study Finken and Heiduk (2021) analyzed the factors affecting the adoption of PMP, 
but with a specific focus on Apple Pay. From a Korean perspective, this study also contributes to the 
existing PMP literature. Therefore, the study could be a basis for researchers who want to make 
further contributions to the growing scientific interest in technological acceptance factors from a 
German and/or South Korean perspective. Additionally, the approach in this study can serve as a 
framework for future culture-comparative studies to investigate the acceptance factors of different 
technologies. Due to the high predictive power observed in both countries, the proposed model could 
be used in other countries or in other technology-related research contexts. Lastly, the literature 
analysis included in this study provides an overview of current empirical mobile payment research 
and the acceptance factors already investigated in relation to the behavioral intention. Accordingly, 
it provides an overview of both significant and insignificant variables and supports researchers both 
in the selection of relevant factors and in the construction of new research models. 
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