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ABSTRACT 
Mobile payment was envisioned a decade ago, but it has not become a mainstream business until recently. The 
stagnation of the mobile payment services has incited business stakeholders as well as academic researchers 
searching for catalysts for its adoption. As such, the study of mobile payment has yielded a large collection of 
literatures over the years. We utilized the intellectual structure to decipher the main research themes in this filed.  
The main research themes discovered include: mobile payment adoption, security and privacy, its business 
models, business characterization, and new mobile payment systems. 
 

INTRODUCTION 
Mobile payment, also known as mobile money, mobile money transfer, or mobile wallet generally refers to 

payment services operated under financial regulation and performed from or via a mobile device. Instead of 
paying with cash, check, or credit cards, a consumer can use a mobile device to pay for a wide range of services 
and digital or hard goods. Mobile payments cover various types of transactions that fall into two categories: 
transactions with a remote merchant or proximity payments at the merchant site. Mobile money transfer refers to 
the transfer of money from one individual to another. The transfer could be domestic or international, which is 
also called as a “peer to peer” (P2P) payment. When the transfer crossed the national borders, it is referred as an 
international remittance. Juniper Research has projected the mobile-payment transactions are expected to grow to 
$1.3 trillion a year globally by 2017 [1]. As a field of great potential, it has accumulated a significant amount of 
scientific knowledge. There were literature reviews focused on the mobile commerce and mobile payment [2, 3]. 
Our study utilized a bibliometrics method that is based on extensive literatures collected from the Microsoft 
Academic Search (MAS) database. We present a global view of the filed by twenty main research themes in its 
intellectual structure.   

 

THE INTELLECTUAL STRUCTURE METHODOLOGY 
The term “intellectual structure” refers to a set of salient attributes of the knowledge base that can provide an 

organized and holistic understanding of the chosen scientific domain [4]. The term ‘knowledge base’ hereby refers 
to the ideas, perspectives, approaches, theories, and methods used in the creation of new knowledge in a given 
scientific domain. In the scientific literature, references to the previous literature are normally used as a proxy for 
the knowledge used, and hence, for the knowledge base [4]. The intellectual structure of a field is consequently 
derived from its literatures. Among other things, intellectual structure shows the research themes in a scientific 
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domain, and the relationships between these themes. Intellectual structure is usually presented in a graphical 
format to facilitate the comprehension of the relationship between themes and the scope of a research field. An 
intellectual structure is derived from the co-citation network of the research field. The co-citation network is 
derived from the citation relationships between the mobile payment literatures which were retrieved from the 
Microsoft Academic Search online citation database in August 2013. Citation data were collected by querying the 
database with the key phrases “mobile payment” and retrieving the initial 452 seed papers. These seed papers 
were then used as the basis for expansive search to retrieve papers that are citing or are cited by literatures in this 
initial seed set. The full citation graph is built by linking all articles retrieved, which include many more 
documents than the traditional citation expansion schemes that only search references found in an initial set of 
papers retrieved by a query. In order to keep the most relevant literatures, the depth of the expanded search was 
limited to only one layer. The complete citation graph contains 2,378 document nodes and 3,855 citation arcs. A 
co-citation network is derived from the citation graph. The intellectual structure is then built from the co-citation 
network by applying factor analysis and PFNET. The intellectual structure building methodology has been 
discussed in detail and incorporated into a system developed by the author [5]. 

 

THE TOP 20 MOBILE PAYMENT RESEARCH THEMES 
To focus our study on the more important themes, we took the top twenty factors which collectively explained 

83.95% of the total variances. The factor analysis method extracts the most significant factor first, which accounts 
for the largest possible variance, and each succeeding factor extracted in turn accounts for less variance. All 
papers in the dataset account for 100% of variances. A theme is a surrogate for a list of papers that accounts for a 
portion of the total variance. A higher variance usually corresponds to a longer list of papers. These twenty factors 
are selected as the representative major themes of the mobile payment research. Papers with a loading over 0.60 to 
a factor are examined to derive the research theme corresponding to the factor. The loading value denotes the 
degree of dependence (relatedness) a paper has to the theme it ascribed. Although a theme is a surrogate for a list 
of papers, the loading of each paper ascribed to the theme may be varied. A loading over 0.6 is considered 
significant whereas a loading value 1 indicates a paper is completely correlated with (represented by) the theme. 
We gave a succinct description to each factor, and briefly discussed the content of the corresponding research 
themes listed in Table 1. The unit of analysis used here is document. 

 
Table 1. Top 20 research themes in mobile payment 

Factor # Research Themes % of variance 

1  Foundational research frameworks and methods applied in technology adoption and 

acceptance 

12.223 

2 Mobile Internet, mobile technology, mobile service, mobile commerce, and mobile banking 10.353 

3 Business model for mobile payments 6.34 

4 Mobile payment diffusion, strategy, value perception, facilitators, and inhibitors 5.599 



 

5 Disruptive technologies and mobile payment as one instance of them 5.052 

6 Mobile devices security, mobile payment security in particular 4.77 

7 Technology acceptance model 3.972 

8 Multi-criteria methods & multi-stakeholder perspective analytical framework, and its 

application in mobile payments 

3.93 

9 Security architecture for the Internet protocol 3.661 

10 Non repudiation protocol for mobile agents 3.638 

11 Network externalities and their exhibition by credit cards  3.149 

12 The study of ease of use and its influence on mobile banking adoption 2.957 

13 Public key cryptosystem for mobile devices 2.853 

14 The procedure characterization and value addition of mobile payment  2.612 

15 Mobile payment protocols addressing security, trust, and privacy issues  2.606 

16 New mobile payment systems (NFC, SEMOPS etc.) 2.328 

17 Task technology fit (TTF) and mobile payments 2.248 

18 Mobile payment system architecture 2.061 

19 Cryptography for untraceable electronic payments (cashes) 2.033 

20 Cryptosystems for mobile devices over a mobile network 1.564 

 
1. The factors affect the acceptance and eventual adoption of an information technology were captured in a 

research framework which delineates the participating factors and the interactions between them. The 
technology acceptance model (TAM) was the most prevalent research framework applied in this kind of 
studies. As a supporting subject area, the structure equation modeling (SEM) was discussed by several articles 
because SEM is the statistical technique widely applied in TAM-related studies. The construct of trust, in 
particular, is the focus of many studies ascribed to this theme. 

2. As indicated by the description of this theme, everything and anything mobile is explored here. The focus 
group technique is the predominant qualitative research method applied in studies ascribed to this theme. The 
usage context of the mobile Internet, the valuation of mobile banking services, and managing the paradoxes of 
mobile technology are exemplar issues discussed in this theme. 

3. Business model for mobile payments: Business model is defined as “An architecture for the product, service 
and information flows, including a description of the various business actors and their roles; a description of 
the potential benefits for the various business actors; and a description of the sources of revenues.” [6] The 
business models for electronic markets as well as mobile payment services are discussed here. The case study 
research methodology, in particular, is discussed and applied by studies ascribed to this theme. 

4. Mobile payment is a relative new technology, and its adoption can be modeled as a technology diffusion 
process. As a service, providers need to know its facilitators and inhibitors and offer agreeable value 
proposition to consumers. Right strategies are needed to make it a successful business.  



 

5. A disruptive innovation is a technology, product, or process that sneaks up from below an existing business 
and threatens to displace it. Usually, the disruptive innovation offers lower performance and less functionality 
at a much lower price [7]. The product or process is good enough for a meaningful number of customers. The 
mobile payment service is treated as a disruptive innovation that may supersede the card-based mobile 
payment system, and displace the incumbent financial service providers. 

6. Security protocols are critical to wireless data services and applications. However, they usually impose a high 
computational burden that is unfitted with the limited processing capabilities and battery resources available 
on wireless clients. As such, techniques and algorithms were developed to improve the computational 
efficiency. The mobile payment services are more demanding that the transaction authorization, data 
confidentiality, and non-repudiation are required. Speaker verification via the microphone of a mobile device 
was discussed in here. 

7. The mobile payment is considered as a new information technology, and the acceptance and adaptation of the 
mobile payment system are therefore modeled as the acceptance and adaptation of a new information 
technology. The TAM is extensively discussed, extended, and compared by studies ascribed to this factor. 
Other relevant models, such as theory of planned behavior and task technology fit, have been also discussed. 

8. Although mobile payments are considered as the natural evolution of current payment procedures, there is 
still high uncertainty surrounding its implementation and deployment. The involved stakeholders lack 
consensus regarding its usage. Consequentially, completing payment systems were launched that fragmented 
the market and capped the acceptance rate. The stakeholders take the multi-criteria methods to help them 
formulate the complex decisions for adopting mobile payment services, and take their distinct perspectives 
into the decision formulation process. 

9. Secure communication over the Internet is accomplished by a protocol suite for securing Internet Protocol (IP) 
communications by authenticating and encrypting each IP packet of a communication session. It includes 
protocols for establishing mutual authentication between agents at the beginning of the session and 
negotiation of cryptographic keys to be used during the session. Secured Internet communication serves as a 
model that secured mobile protocol may follow. 

10. Non-repudiation implies ones’ intention to fulfill their obligations to a contract. It also implies that one party 
of a transaction cannot deny having received a transaction nor can the other party deny having sent a 
transaction. Mobile payment services demand a trust relationship between parties involved, and non- 
repudiation, along with authentication, confidentiality, and integrity, are the four most important ingredients 
required for trust in e-commerce transaction.  

11. Network externalities refer the effect that the utility a user derives from using or consuming of the good 
increases with the number of other agents consuming the good. The utility of the payment card increases 
when more people use it, which in turn makes more merchants to accept them. If a network (of a payment 
card) is introduced on a small scale, consumers and merchants have little incentive to adopt. But if a network 
is launched on a large scale, it is likely that many consumers will carry the card and many merchants will 
accept it. The payment made by a mobile device is very similar to what is made by a payment card. The 



 

network effect of the payment card will also be exhibited by the mobile payment service.   
12. One of the main constructs in TAM – perceived ease of use was studied to understand how that perception 

forms and changes over time. The antecedents of perceived ease of use were also explored in a separate study. 
The system complexity (ease of use) has found as a significant adoption determinant for mobile payments [8]. 

13. The mobile payments have an inherent need for security that can be satisfied by methods of public key 
cryptography. The traditional cryptosystems like RSA require longer key and more computing power, in 
contrast with Elliptic Curve Cryptography (ECC) methods. The ECC-based cryptosystems are especially 
useful for mobile devices, which have limited processing capabilities and battery power. 

14. The standardization and wide acceptance of a mobile payment procedure is crucial to its success. Current 
payment procedures can be categorized with strategic, participation and operational criteria, with which any 
given mobile payment procedure can be unambiguously identified and characterized. The characterization of 
various mobile payment procedures using the morphological box affords us a common framework in their 
analysis. The added values for mobile commerce include: ubiquity, context sensitivity, self-identification, and 
command and control functions [9]. 

15. Among other requirements common to the mobile payment services, the security, trust, and privacy issues are 
required to be addressed rigorously. Protocols and services, such as the secure mobile payment service 
(SEMOPS), have been developed to address these issues not only at the technology level but at the business 
model level as well. 

16. The mobile payment market is fragmented by a large variety of mobile payment services offered by Banks, 
MNOs, and independent operators. To consolidate the market fragmentation, some key elements are required 
for mass adoption of a mobile payment service: simplicity and usability, universality (applicable in P2P, B2B, 
B2C and C2B), interoperable with other payment services, secure and trust, cross-border payment, and 
customer awareness of its benefit [10]. The Secure Mobile Payment Service (SEMOPS) and Near Field 
Communication (NFC) based systems have been discussed as viable solutions by articles ascribed to this 
theme. 

17. Making payments can be considered as performing a task by an individual or a business. The mobile payment, 
in essence, is an information technology. As such, making payments with a mobile payment service can be 
modeled by the TTF theory. 

18. Articles ascribed to this factor discussed the system architecture for mobile payments. 
19. Paper cash is considered to have a significant advantage over electronic-based payments with respect to 

privacy. However, cash-based payments may be stolen (theft of payments media) and suffered from lack of 
controls. A cryptography is therefore proposed, which allows a payments system with the following desired 
properties: (1) inability of third parties to determine payee, time or amount of payments made by an 
individual; (2) ability of individuals to provide proof of payment; (3) ability to stop use of payments media 
reported stolen [11].  

20. Cryptosystems tailored for the limit resources (computation, communication, battery power, etc.) of mobile 
devices are research issues discussed here. 



 

CONCLUSION 
 In this study, we identified the major research themes of the mobile payment study. We identified research 
themes 6, 9, 10, 13, 15, 19, and 20 that discussed security and private issues of mobile payments as well as mobile 
devices. Over one-third of the research themes discussed the security and private related issues reflecting they are 
the main concerns of the mobile payments prospective users. The discussion of the mobile payments started 
decades ago. However, mobile payment services have achieved limited market penetration by far. Researchers 
have tried to study the enablers and inhibitors for its adoption utilizing existing models – TAM and its variants, 
technology diffusion model, TTF, and multi-criteria decision model (theme 1, 4, 7, 8, 12, and 17). To facilitate the 
analysis of various mobile payment services, their business models are studied (theme 3); they are characterized 
by their features (theme 14); they are treated as instances of disruptive technologies (theme 5); their network 
effects are comparable to payment cards (theme 11). New payment systems such as NFC may offer more 
convenience and interoperability are discussed in theme 16. The mobile payment system architectures are 
highlighted in theme 18. The articles ascribed to theme 2 provided background knowledge, and served as the 
backdrop for the development of mobile payments. 
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