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Abstract: Despite the fast emergent of smartphones in day-to-day activity, the sustainable
development of mobile financial services (MFS) remains low partially due to online consumer’s trust
and perceived risk. This research broadens the trust and the perceived risk at the multi-dimensional
for understanding and prioritizing alternatives of MFS decision. A combined methodology;
structural equation modeling (SEM) with two multiple criteria decision-making (MCDM) methods
such as a technique for order of preference by similarity to ideal solution (TOPSIS) and analytic
hierarchy process (AHP) were applied for data analysis. The two steps SEM-TOPSIS techniques
were adopted through a two-types survey on datasets consisting of 538 MFS users, and 74 both
experienced MFS users and experts in Togo. The SEM is used for causal relationships and assigning
weights for the TOPSIS input. TOPSIS was applied for providing MFS alternative classification, in
which the results were compared with prior research using the SEM-AHP technique on the given
population. The results via SEM revealed particularly strong support for the dispositional trust and
perceived privacy risk. Trust has a negative relationship with perceived risk. Except for perceived
time risk, all the antecedents of perceived risk and trust validated the proposed relationship. The
findings of TOPSIS uncovered that mobile money transfer (MMT) remains the core application used,
followed by mobile payment (MP) and mobile banking (MB) and, therefore, consistent with AHP.
However, the TOPSIS technique is better suited to the problem of MFS selection for this study field.
This research offers a novel and practical modeling and classification concept for researchers,
companies’ managers, and experts in the areas of information technology. The implications,
limitations, and future research are provided.

Keywords: mobile financial services (MFS); trust; perceived risk; structural equation modeling
(SEM); multiple-criteria decision-making (MCDM); technique for order preference by similarity to
ideal solution (TOPSIS); analytic hierarchy process (AHP)

1. Introduction

As a part of the shift of technology in the financial business, mobile financial services have been
exploring at an accelerate speed [1]. Innovations and technological expansion have emerged with
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significant advantages to the recent commercial market. Over the past few years, businesses have
been redirecting their goals to making information system technology an essential part of their
processes [2]. Therefore, more and more literature is diverted to the IS-related field [3]. The
investigation of some existing studies which recommend integrating various theoretical models to
understand the IT adoption has stressed that a comprehensive analysis in the context is required [2,4].
From these perspectives, an increasing number of researchers are focused on mobile financial services
(MES) considered as the development of the information system (IS) domain [5-8].

MFS refers to any financial transaction remotely conducted by the application of a mobile phone
(e.g., smartphone or tablet) and mobile software (e.g., apps programs) either through banking service
or network provider service [9,10]. MES providers allow their consumers the flexibility to access their
financial services (access information inquiry, bill payment, and money transfers) anywhere and
anytime via a mobile phone, to support and improve service relationships by investing lots of
resources using wireless Internet technology [11].

The studies of MFS that emphasized on electronic money transfer include three major mobile
technologies-related fields of study, primarily mobile banking services (MB), mobile payment
services (MP), and mobile money transfer (MMT) services [10]. MB remains part of the latest in a
sequence of new mobile technological wonders [12]. Therefore, an expectation toward it should be
for a significant impact on the market [13]. Payment today has now progressed to mobile devices (m-
devices) identified as mobile financial services, particularly mobile payments [14]. Mobile money has
appeared as a significant innovation with a potential expansion to financial inclusion in developing
countries in various ways [15]. It is, therefore, growing access to financial services for a large number
of people, who are entirely disregarded by banks because of longer travel distances or insufficient
funds to fulfill the minimum deposit recommended for opening account in a bank [16,17], low-
income population in developing countries [18], insofar, as it has several advantages [15,19,20]. In
addition to the advantages granted to certain persons and companies, there are also advantages at
the national economy level, primarily in emerging economies such as Hungary. The use of
increasingly more accommodating tools may incentivize the suppressed use of cash, parallel to
which, the countability of economic performance with statistical instruments continues to improve;
meanwhile tax payment discipline also improves and the total social cost of payments decreases, etc.,
that is, overall the economy begins to whiten, leading to improved competitiveness [21].

While tremendous benefits are associated with adopting MFS as opposed to traditional payment
methods, such as physical exchange notes, cheques, coins [18], the adoption rate is far from full
utilization in many developing countries. This is characteristically the situation of West African
Countries and particularly Togo. Given the statistical information on the Statista Portal (2016), the
population using smartphones worldwide is predicted to be over five billion marks in 2019.
Approximately 67% of the Togolese population subscribed to the mobile phone in 2015, while users
of mobile Internet doubled between 2014 and 2015. However, the percentage rate of users of banking
services is less than 15% [22] and, the rate of consumer acceptance of mobile banking remains trivial
(around 1%) when considering the expectation [23]. It is, therefore, leading to deduct that mobile
money services should fill this lacuna by providing significant input to increase the acceptance of
MFS. This hope is far from being the case. The experiences of more developed countries also suggest
the same, not technological limitations were the primary obstacle of the extension of the innovative
payment solutions [24]. Therefore, the motives for the successful evolution or not together with the
causes and motives for mobile money adoption, remain not understood sufficiently, which infers that
the technology has not been extensively adopted. These trends reveal partial knowledge regarding
the motivators and inhibitors that impact the acceptance of this mobile service [25].

Understanding why it is worth to select to use MFS can help in strategy development and allow
businesses to effectively communicate benefits to their customers [26,27]. Mobile financial service
operators might increase their attractiveness and competitiveness if they were able to enhance their
strategies to satisfy the demand of their consumers. Therefore, there is a necessity of understanding
the various requirements of MFS users and the comparative weight of each factor or criteria that
could affect the demand of consumers. One possible motive for the existence of a gap between these
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could be the perception of risk that limits consumers’ capability to make informed decisions to
partake the benefit of MFS technology in Togo [28]. This is particularly true for emerging nations,
mainly in an unstable country where the consideration of the loss of privacy in the security system
and the associated risk played a crucial part in adopting IT [29]. Moreover, the studies in the past
revealed that once there are risk issue concerns, the demand for trust becomes a necessity, since trust
and risk are interrelated facets [28,30]. Not only the developing countries facing the issue of e-
business but also the reflection of the online risk has called for a considerable attention among the
developed countries like Hungary, particularly in 2014 when the case of fraud risk in electronic
payment transactions ascended in Hungary (the case was discussed in the work of Kovacs and David
in detail [31]).

Driven by studies toward the multiple scopes for risk and trust and the central research on trust
in contrast to risk in novel information technology perspective [32], we suppose that initiating
research into novel IT artifacts such as this research could enlighten how trust and perceived risk
could influence the ultimate adoption of novel technologies in developing countries.

The goal of this study is to disclose mechanisms related to behavior associated with MFS
adoption and sustainable development when decision-making involves multiple criteria issues. One
main research question is to understand how multi-dimensional trust and multi-faceted perceived
risk perceptions affect a new emerging information technology such as MFS adoption at the
individual level in an unstable country. Our approach differs from most prior studies that assess trust
and risk perception of individual behavior. Indeed, most of the research that investigated the
acceptance and application of communicative IT has been done within stable, capitalist, and highly-
developed communities. Moreover, the majority of research undertakes that individuals have
freedom of speech, and safety of their lives, basic protection and business offered by the government.
However, little has been known regarding the adoption of IT in emerging and dynamic societies
[33,34]. Therefore, we explore the fundamental trust and risk allied with MFS technology usage in
high poverty.

The majority of prior research typically tests trust as a single construct [35-37] or investigates
trust constructs and risk dimensions disjointedly [27,38]. In other words, how to effectively assess
trust and risk concerns concurrently remains a black box. Drawing on research in information
technology [39,40], we stress that multi-dimensional trust and perceived risk concepts may jointly
play an integral part in individual behavior with regard to adopting a novel MFS, and it is of
paramount importance for this to be investigated, particularly in developing countries such as Togo.

Furthermore, a plethora of research has been done in order to fully understand the factors that
affect MFS adoption and its significance. However, most prior studies in this perspective have
emphasized the general factors regarding the adoption of MFS, using explanatory statistical analysis
as the research method [41,42]. The beta coefficients gained in multiple regression techniques can be
considered as the relative weights of the constructs, however, their values are obtained indirectly via
the testing result. Additionally, a negative value of beta can be found, making it quite complex for
the justification of the importance of the resultant value [43]. Making decisions has continually been
an essential activity in day to day life. Therefore, using services such as MFS necessitates a careful
decision from an individual so that he/she would not regret his/her decision, ever since decision-
making has emerged as a mathematical science today [44]. From there, multiple criteria decision-
making (MCDM) techniques constitute a critical framework through which companies focus on
which strategy to implement to meet the needs of consumers, to acquire the appropriate income, and
to prosper in the competitive milieu [45].

In order to advance current IS researches, Esearch and Koppius [46] stressed that there is a
necessity to integrate decision modeling methods in IS research to generate data estimates as well as
methods for assessing the analytical power of the result. Therefore, applying a combined analytic
method stressed how integrating two or multiple data analysis techniques in either methodology or
investigation can patronize the confidence and validity in the resulting outcome [15,47]. Additionally,
most managers make strategic decisions based on a single goal or dimension, but strategic planning
is impacted by many different factors and regarded from several perspectives [48]. As the traditional
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notion of strategic planning lacks multidimensional prominence, this paper integrates the structural
equation modeling and technique for order preference by similarity to ideal solution (SEM-TOPSIS)
method to construct the relationships between decision factors for MFS adoption, while classifying
the alternative of MFS. It is a unique decision support technique grounded in structural modeling.

The primary objectives of this research are: To explore the influential antecedent of trust and risk
perception at the multidimensional level regarding MFS adoption in Togo; to propose and validate
model MFS acceptance using an SEM technique by employing data collected through experts of MFS
and MFS experienced users; to develop an SEM-TOPSIS-based model for multi-criteria decision-
making by selecting the appropriate MFS type for MFS, grounded in experts’ view, and by
prioritizing the operative trust-risk factors while exposing the veiled relationship among the factors
that influence customers in the MFS. The present study has the following contributions.

Primarily, a growing number of recent studies link the multiple criteria decision-making
(MCDM) techniques to financial decision making [49]. In the majority of cases, the traditional model
of MCDM considers the criteria (factors) are independently and hierarchically organized.
Nevertheless, problems are often organized by interdependent criteria and dimensions and might
even reveal feedback-like effects [50]. TOPSIS is one of the most extensively adopted decision
methodologies in technology, engineering, management, science, and business. TOPSIS approaches,
as part of MCDM, have an impact on improving the quality of decisions by generating the
development more efficient, rational, and explicit. However, previous works have not sufficiently
kept pace. Thus, we believe that there is a necessity for the methodical integration of SEM-TOPSIS to
merge a recent study performed in this field of study. This study incorporates a complex multi-
criteria decision-making problem by assessing types of multidimensional trust and risk in MFS that
have rarely been investigated and touched in past studies. As such, a literature review is conducted,
and then SEM analysis is used to construct a hierarchical structure for trust and risk factors, which
includes a total of ten sub-factors. According to the identified criteria and sub-criteria and by
considering relationships among them, TOPSIS is adopted for selecting the appropriate types of MFS,
based on the critical factors that influence customers’ trust and risk. Hence, the study contributes by
proposing a solution that could effectively enhance trust and mitigation-perceived risk measures
through a multi-level approach considered as a new added concept to planning strategy from the
MES perspective.

Second, one of the contributions of this research is based on the comparison of the results of both
TOPSIS and analytical hierarchical process (AHP) technique, for a given model, to inspect if there
are, indeed, noteworthy differences. The result of AHP is derived from the earlier work of Gbongli
[10] in which the SEM-AHP technique has been applied for assessing the issues of risk and trust using
the specified population. Similarly, the main work is derived from previous work in which SEM-
TOPSIS has been extensively adopted on the equal given population [51]. As a result, this study
shows that both approaches achieved comparable results and were well consistent and, in general,
agreed with each other. In other words, both methods classify mobile money services as the most
important MFS used, followed by mobile payment as the second and mobile banking as the last.
However, the TOPSIS method is better suited to the problem of MFS selection for this study area
since AHP requires a long process of pairwise comparison, and the requirement of the consistency
ratio should also be considered in the process. The paper provides a detailed methodology
application that could provide very useful insights for managers and researchers for their specific
application.

The remainder of this paper is structured as follows. In Section 2, we offer a succinct overview
of the literature and theory review. For Section 3, we present the theoretical framework. In Section 4,
the description of the research methodology and the procedure of this research are presented. Section
5 provides findings based on the research objectives. We conclude the work with discussions of the
findings, implications, limitations, and future study suggestions.
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2. Literature and Theory Review

2.1. Understanding Mobile Financial Services (MFS)

The rapid adoption of mobile devices in developing countries [52], together with widespread
mobile financial services, has recently drawn practitioners and academics’ attention [53]. Since
consumers are spending gradually more and more time in online and are “going mobile,” financial
digitalization is now driving banks and network companies’ providers to undertake the most
extensive transition in their history. Mobile financial services (MFS) denotes the financial services
and financial transactions performed using the channel such as mobile devices [54].

MES characterizes an area of innovation and strategic importance for global initiatives to counter
poverty and mobile telecommunication providers [55]. It has been said to have carried about a
positive shift in customers’ perceptions in many countries. Mobile operators grasp MFS as an
opportunity to engender revenue via an adjacent business (both basic payment and services) and
recovery of cost and investments through enlarged data usage by consumers [56]. The goals of MFS
are accompanied by various advantages for banks, such as the decreased use of cash, while cost-
effectively serving the unbanked population, protecting current accounts and products. The major
benefit of MFS regarding trade involves higher point-of-sale (PoS) throughput, real-time messaging
to users, and fewer cost for cash handling. Accessing transaction information and ownership of the
user interface are further viewed as an important perceived value of MFS. For the customer, MFS
makes payments possible anytime, anywhere, and with the alleviated risk of theft (i.e., cash,
particularly in underdeveloped communities) [55].

These advantages could be equally valid for Togo. Not much attention has been given to the
empirical research on the adoption of MFS in Togo. Furthermore, in less affluent nations stricken
with socio-political instability and vulnerability, MFS technologies may have different implications
toward usage and are likely to impact the initial decisions to adopt [57,58]. The country of Togo
sometimes encounters a kind of socio-political crisis. Given a negative socio-political and external
influence such as the physical atmosphere of development and growth, policies, regulations, and
social environment unsupportive of adoption are suggested to hinder innovation adoption [59]. MFS
unavoidability might confront such challenges because of consumers’ lack of trust in the novel
wireless technology, and their risk perceptions. We thus stress that users’ trust and risk perception
may impact their adoption of MFS services.

2.2. Theory and Past Research

As an emergent service, mobile financial services (MFS) has not been widely adopted by users.
Therefore, scholars have paid attention to assess the factors impacting their user adoption.
Furthermore, technology adoption is one main area of focus for information systems (IS) researchers.
A diversity of theoretical perspectives has been developed to study MFS adoption. More assertively
toward another direction, the current literature on consumer behavior related to acceptance of IT,
such as MFS, tends to elaborate on a theoretical model of technology adoption theories [60]. They
often employ the traditional information system models to explain user adoption of IT like theory of
reasoned action (TRA), motivational model, diffusion of innovation theory (DOI), technology
acceptance model (TAM), innovation diffusion theory (IDT), theory of planned behavior (TPB), and
unified theory of acceptance and use of technology (UTAUT). Numerous studies have employed
these traditional frameworks to perform their researches, and the rest integrated either previous
models or added new variables to construct models to carry out their study. They examine whether
the models’ theoretical constructs are likely to affect the consumer acceptance of an MFS [15,61-63]
or assess whether consumers are ready to adopt m-payments grounded in the supposed factors [64].

The TRA model stipulates that a particular behavior is directed by the individual’s intention to
conduct that action, which itself hinges on the attitude to behavior and subjective norms [65]. For the
TPB model, the perceived behavior was added to the attitude toward behavior and subjective norms
that affect both the intentions of people’s perceived behavior and actual behavior [66]. Past studies
elucidated behavioral perception control as the degree to which one has control over launching a
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particular behavior as well as facing the circumstances, while the full volitional control over the
behavior of interest is found limited [67]. Although their finding pinpointed the internal and external
factors of perceived control, as an example, self-efficacy and facilitating condition, technology, and
government sustenance, the utmost impact on the behavior is somehow associated with the type of
innovation. The TAM model, as the extension to the TRA and TPB models, bears a significance of
perceived usefulness and perceived ease of use factor to affect actual behavior geared toward
innovation [68]. Based on the review of TAM literature, Maranguni¢ and Granic¢ [69] revealed seven
past TAM-related studies. However, the goal of these works and the various analysis techniques
adopted differ. For instance, Legris et al. [70] examine the question of whether the TAM explains
actual use while Mortenson and Vidgen [71] conducted the review of TAM studies employing the
computational literature review (CLR). Moreover, TAM [72] and its extended version has been used
in various online milieu to assess the adoption of consumer’s online-system [15,73-75].

The TRA model, however, has some drawbacks, comprising a major threat misleading between
attitudes and norms because attitudes can commonly be viewed as norms and conversely. Similarly,
further explanatory variables are required for TRA [76,77]. As such, TAM has then been successfully
combined with TRA and TPB in parsimonious capability [78]. The theory of adoption, such as DOI
theory [79], is a handy systemic background to define either adoption or non-adoption of new
technology. The theory put forward is that people will be more likely to accept innovation grounded
in the innovation facets and appearance of comparative benefit, compatibility, intricacy, trialability,
and observability [80]. Regardless of the enlightened strength of this model, the weaknesses go a long
way in decreasing its power. For instance, the relationship between attitude and espousal or rejection
of innovation was restricted [81,82]; the innovation-decision process and the features of innovation
remain unclear as well. The theory posits technology to pass via a linear stage; however, an intricate
technology [83] has been perceived not on linear stages. Rendering to the critical review and meta-
analysis of TAM [70], it was suggested as a useful model; although, it suffers from the trade-off of
dropping information richness resulted from the investigation [84].

Despite the various advantages that might be incorporated into every theory or model, their
competency in predicting and elucidating is due to the degree to which the predictor could get a
sound proportion of variance explained in intention and usage behavior [85,86]. Even though the
prevailing models are indicative of e-service or MFS acceptance behavior, many researchers believe
that they are not sufficiently robust with regard to assessing all the aspects clients intend obviously
throughout the various phases of their decision-making process and thus require further integration
[87]. George’s findings [88], after the review of previous information acceptance models, revealed
that trust consideration could be a major laudatory and backup for an online vendor.

It is important to recall that trust and risk are interrelated facets [30], where the degree of
importance of the situation depends on the impending outcome of risk. Given that the adoption of
MFS becomes an important decision that consumers are required to make for a long-term impact, the
function of risk is more likely to be vital. The extensive review of the literature revealed diverse
antecedents to the adoption of mobile banking [27,89-92]. Studies were carried out in both
developing and developed countries; however, a limited number have been conducted in Togo [7,93].
These outcomes are, therefore, insufficient to offer meaningful insights into predicting which multi-
dimensional trust and risk influence customers’ use of MFS in Togo while providing a strategy
decision analysis framework for understanding the multiple factors that entail the decision of the
acceptance. Moreover, many of these theories and models were used in developed countries, and
their direct application in developing countries such as Togo might not be sufficiently robust for the
economic situation of the country. Given that MFS belongs to information technology to which some
adoption model might exist, it requires a distinctive conceptualization that might better pronounce
the fact in emerging countries’ situations.

Regarding these ends, this study uses components from both trust and risk dimensionality
literature. It proposes conceptual research to envisage consumer appraisal of MFS (mobile banking,
mobile payment, and mobile money transfer) adoption in Togo while ranking their perspective.
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3. Theoretical Framework and Hypotheses

3.1. Antecedent of Trust

The concept of trust remains an intricate, multi-dimensional, and context-dependent paradigm
[94]. Past researchers emphasize the diverse aspects of trust, a fact that frequently leads to
discrepancies between numerous studies outcomes. After the appeal from Gefen et al. [32] for
additional new IT-related research on trust, there is a need to collectively assess the most crucial
trust’s dimension, such as a disposition to trust, technology trust, and vendor trust that seems to
impact MFS.

Some scholars have proposed trust dispositional, trust belief, structural assurance [95]. From
others’ point of view, the interpersonal trust, the dispositional trust, and institutional trust are also
essential constituents of the trust dimension [96]. Others found the dimension of trust to be trusting
behavior, dispositional to trust, and institution-based trust [97]. Disposition to trust denotes the
general susceptibility for a person to trust others [98]. It is grounded in the personality, which
explains the reason why some of us have a tendency to either trust or mistrust and doubt others
[99,100]. Disposition to trust is, therefore, crucial for the establishment of initial trust and
subsequently accommodating to less importance in the presence of pre-existed trust belief [101].

Technology trust is considered as an antecedent of trust. It connotes the readiness of an
individual, or individual’s technological dependency, to achieve a designated task by the positive
feature incorporated in the technology [102] and the benefit arises from the particular technology
[103]. With this view, technology trust refers to the role of technology in building a trusting
relationship with the user [104]. From the above perspective, when an MFS user considers the
technologies that are being applied to be reliable and consistent, then the probability to assess the
aggregate service seems more promising, and trust will increase. Although admitting that the three-
fold technology aspect affects the environment of MFS (i.e, website, network, and mobile
technology), the present study intends to treat them as a whole without separating them. As such,
the user or potential user is called upon the strong level of comprehensive understanding purposively
for MFS optimum usage. Past research has revealed much importance and many benefits of
technological trust in the behavioral field of application [102,105-107].

Vendor trust denotes the extent to which the consumer sees and believes that the vendor will
accomplish the designated transactional requirements in risky or ambiguous conditions [108]. Many
situations can raise consumer’s trust toward the vendor. An online consumer who perceives the
vendor in presenting an opportunistic behavior can create a kind of reluctance within that particular
consumer. Earlier studies have revealed a negative relationship between the online vendor’s
opportunism and online consumer’s trust [109]. Trust, and in specific the confidence in the mobile
vendor, plays an exceptionally important role in the digital environment [110-113]. For Roger C.
Mayer et al. [114], vendor ability, integrity, and benevolence are crucial vendor trust features,
although ability can also be regarded as vendor competence [115]. By relating that logic to the MFS
environment, vendors with a good reputation/integrity will be less expected to bear unscrupulous
behaviors and threaten their status. As a result, we posit the succeeding three assumptions to inspect
the causal effect relationships between trust’s antecedents and trust in the MFS perspective.

Hypothesis 1. The dispositional trust would significantly influence users’ general trust in using MFS.
Hypothesis 2. The technological trust would significantly influence users’ general trust in using MFS.
Hypothesis 3. The vendor trust would significantly influence users’ general trust in using MFS.

3.2. Antecedent of Perceived Risk

Perceived risk can denote a combination of uncertainty added to the severity of the consequence
involved [116]. It is similarly taught as a kind of uncertainty and outcome [117]. In the psychological
field, perceived risk is the emotional sensitivity and subjective thoughts of various objective risks.
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Although it is the derivative of the objectives risk, nevertheless, they are different from each other.
From the perceptive of trust-risk relationship, prior researchers understood that the readiness to take
risks is a general characteristic of all trust circumstances [28,118,119]. From this point, consumer trust
could be noticed and subjected to the degree of the intricate risk presented in the situations [120].
Awkwardly perhaps, because of the complex nature of trust and risk variables, countless scholars
have disregarded the function of risk perceptions [121]. E-commerce trust investigators have shown
that, when trust increases, the trustee’s perception of risk reduces and impacts their attitudes to the
trustor, which successively, influences the readiness to procurement [122]. In the view of the risk
management field, the risk is the construct associated with the cost of outcomes, empowering trust
and risk as mirror images while both incorporate differing relationships [123]. The study focuses on
the rapport among trust and risk [121], and the trust-related works and empirical confirmation
predominantly emphasize on industrial relationships, nonetheless theoretical and empirical support
encountered in MFS is limited. When people trust others, they believe that those they trust will act as
anticipated, which diminishes the intricacy of the interaction. Understanding the high convolution of
the relationship between trust and risk concept, and considering likewise the absence of scholarly
unanimity that lack on how to account their relationship via model [124], this study takes the view
of a mediating relationship [121] instead. On the mediating standpoint, if trust exists, then the risk
perceived is reduced, which successively will impact the degree of decision-making to use MFS.
Thus, higher trust in a technology would lower its perceived risk and consequently positively affect
behavioral intention [125].

These ideas of risk and others will endure a detrimental dominance on the acceptance of MFS.
For instance, Swaminathan et al. [126] revealed consumers’ opposition to providing their credit card
information through the Internet. With MFS, the consumers are required to entrust not only their
credit card information but a whole account of information in most cases. Wide-ranging, trust
ameliorates the consumer’s conception toward online service and the related component,
diminishing the level of the risk perception allied with the transaction process.

From the attribute of risk opinion, a plethora of researchers brought that studies on consumer’s
risk perception are a kind of a multi-facet concept [28,39,127], which becomes the root of the aggregate
perceived risk. To date, perceived risk has been employed to elucidate both offline and online risk
shopping behavior. The finding derived from the work of Featherman and Pavlou [127] on the
consumer’s adoption of e-services has been widely accepted, which classified perceived risk
dimensions as an economic risk, social risk, time risk, functional risk, psychological risk, and privacy
risk. Bellman et al. [128] informed regarding the prominence of time concerns and argued that it is a
substantial predictor of online buying behavior. According to the finding, consumers in a hurry who
have less time are more plausible to buy on the Internet. The perception of time risk can refer to the
integration of time lost and determination expended in acquiring any item and service [129].
Grounded in this similar logic, the current study proposes that consumers are time-oriented, time-
conscious, and therefore value the potential time they might spend in implementing, searching and
learning the application process of the new MFS.

Security/privacy risk is categorized as an intrinsic loss undeviatingly to fraud, scam, or
hacktivists haggling the security of the user of an e-service [130]. The security or privacy issues mostly
arise when a customer is transferring money from his/her account or dealing with his/her secluded
economic information, whereas others view this information without his/her consent. The perception
of costs applied to the MFS application reveals fear among the consumers. Empirical evidence
stressed that mobile banking acceptance is highly sustained by economic aspects such as beneficial
fees regarding transaction service [131]. Alternatively, it is impeded by economic considerations
(issues centered on basic fees for assessing mobile banking), like cost burden [132] or high payment
incorporated in using mobile banking [133]. Therefore, the perception of cost risk tends to negate the
adoption of mobile banking [134].

Centered on the work of Featherman and Pavlou [127] predominantly, and throughout the
previous studies toward risk components so far; the present study deduces four important
dimensions of risk perceived, which are expected to influence the consumer’s overall risk concerning
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the MFS adoption. They are the perceived privacy risk, time, security, and financial risk in the form
cost perceived. Hence, we can posit the following assumption based on the discussion being done
under this section.

Hypothesis 4. Consumer’s general trust would negatively associate with the perceived risk in MFS.
Hypothesis 5. Perceived privacy risk would significantly influence users’ perception of risk of using MFS
Hypothesis 6. The Perception of time risk would significantly influence users’ perceived risk of MFS
Hypothesis 7. Perception of security risk would significantly influence users’ perceived risk of MFS
Hypothesis 8. Cost perceived would significantly influence users’ aggregate perceived risk of using MFS

3.3. Antecedents of MFS Adoption

Under this section, three antecedents (dispositional trust, trust, perceived risk) of MFS adoption
will be taken into consideration. Being part of a personality trait, a disposition to trust can denote an
individual’s predilection to show reliance on humanity and to support a trusting standpoint
concerning others [135,136]. Many researchers hypothesize the disposition to trust as partaking a
positive impact on trust toward online shopping websites[136]. This relationship was also supported
in various IS research, particularly in e-commerce [94,137,138], and in mobile banking [139].
Accordingly, Gefen et al. [101] pointed out that disposition to trust is crucial, particularly for the
development of early trust and befits less significant for established trust or pre-existing relationships
trust beliefs. Once encountering people with trifling or no experience using the wireless Internet as a
platform for financial transactions, a disposition to trust is predictable to affect their trusting
perception on the Internet. People partaking high disposition to trust are more favorable to feel
relaxed or secured when using wireless Internet for financial transactions [39]. Inferring from this
lucidity to the MFS, we expect that consumers having a higher disposition to trust are more probable
to espouse MFS than those with a lower disposition to trust.

The next antecedent of MFS adoption resides in risk perception. Since its application among
consumer behavior literature [116], the conception of perceived risk has been reviewed from a
multiplicity of viewpoints. The classical decision concept considers risk perception as a function of
the distribution of probable outcomes of conduct, its likelihoods, and subjective values [140].
Accordingly, risk encompasses two dimensions: uncertainty and outcome, where there is the
possibility of experiencing a loss as a consequence of a behavior and the significance accredited to
the loss [141,142]. While various researchers have criticized this approach because of its strictness to
apprehend a perceived risk variable equally to be ambiguous and indistinct [142], some others were
heightened to this concept definition as expected utility theory [143,144]. Explicitly risk, therefore,
carries on the subjectively driven expectancy of loss by the customer when denoting the perceived
risk [145]. Internet banking and MFS, predominantly mobile banking, rely on a similar type of risk
[146], only, the information media channels differ. Prior IS studies showed that the imperative
attitudinal of perceived risks impact adoption behavior where much is based on the privacy risk and
transaction security risk [6,147-150]. Preceding studies have equally supported the negative effect of
the perceived risk of online usage and purchasing behavior [151-154]. Likewise, earlier researchers
agreed that the more risk is perceived by someone in purchasing context, the less probable he/she
will be resolved to buy [155]. Furthermore, the level of personal participation in the decision-making
process exposes the degree of risk perceived combined with the significance attributed to the choice
of the object while allowing for the desires, interest, and personal values of the individuals [156,157].
Based on the perception of risk assigned in past works as the main inhibitor elements of various IS
arena; similarly, it is expected to affect the acceptance of MFS negatively.

Taking the antecedent of MFS from a different angle, the importance of trust has been revealed
to be an extensive subject matter. Trust, combined with the previous definitions so far, denotes the
readiness of one party to be exposed to the actions of another party deal with the hope that the other
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will accomplish the designated task needed to the trustor [30]. The empirical findings of Jarvenpaa
and Tractinsky [158] revealed the trust element to influence the decision to purchase in various
manifold cultures. The prominence of trust is so decisive that it may be extended to be viewed as the
“wild wild west” of the 21st century [136]. The more MFS users or potential users believe and trust
the services, the more they can develop an affirmative goal for its usage. User trust, which has been
revealed to be an important adoption facilitator in many IS environments, lacks adequate inspection
in the context of MFS as a whole. In line with the literature allied with the antecedent of adoption of
MFS in this study, we can, therefore, posit as follows:

Hypothesis 9. Disposition to trust would have a positive effect on an individual” espousal of MFS.
Hypothesis 10. User aggregate risk perceived would have a negative impact on the adoption of MFS.
Hypothesis 11. User general trust will positively influence an individual’s acceptance to use MFS.

3.4. Conceptual Framework

To assess how trust and risk perceptions at the multidimensional level affect the mobile financial
services (MFS) acceptance in Togo, we propose a research model. Figure 1 summarizes the
relationships described in the research hypotheses. The proposed model is used to identify several
attributes as predictors of MFS. Based on the above discussion related to the suggested hypotheses,
we considered three antecedents (dispositional trust, technology trust, and vendor trust) as a multi-
dimensional trust for the general trust, four antecedents (privacy risk, time risk, security risk, and
cost) regarded as multi-facet perceived risk for the aggregate perceived risk. The remaining three
antecedents (dispositional trust, perceived aggregate, and general trust) are used for consumers’
intention toward the adoption of mobile financial services. Demographic variables entailing age and
education levels are included in the model as control variables.

Multi-dimensional Trust

——1 Dispositional Trust ~1
Technology Trust ——H2 %General Trust ) H11
Vendor Trust — o ‘
_________________________________________________ H4 Adoption of Mobile
Multi-facet Perceived Risk Financial Services
Perceived Privacy Risk \HS ?

i H10
Perceived Time Risk "‘H6 Aggregate Perceived RiD—‘
_H7

Perceived Security Risk /

H8

- Control Variables

Perceived Cost

‘ Age H Education |

H9

Figure 1. Proposed research model.
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4. Research Methodology

4.1. Design and Data Collection

Various schools of thought questioned how data collected would be executed as well as the
content of the studies. Among them, Cooper and Schindler [159] have suggested two approaches of
scrutinizing issues: One technique called observational approach is to gather data on people, event,
situations, and behavior; while the next one, the so-called communication approach, has considered
the attitudes, expectations intentions, and motivator aspect.

This research, as a result, used data collection via the communication approach, taking a form
of the survey since the motive of the study turns to capture the influential factor of MFS adoption
once testing the research model. A survey instrument was then established for indicators and criteria
development, which primarily got ratified after revising the suitability of the constructs by the chosen
experts of MFS. The preliminary draft of the questionnaire was prepared in English then translated
into French (the official language of Togo) for its assessment as well. Both questionnaires in English
and French have been retained as to avoid any confusion related to the scope, purpose, and content;
so far, allowing the comparison of the versions for discrepancies concerns, steadfastness to be easily
acknowledged and established. Following the advice and the opinion from the experts, redundant
and confusing items were either improved or removed. As a result, new items were included in the
questionnaire lastly, permitting the validity of the survey instrument employed. The research model
embodies ten factors; each factor remains evaluated with multiple items. Also, all items were
accommodated from existent literature to increase content validity [160]. There were two types of
questionnaires. The first type (SEM questionnaire) was divided into two parts. The first part was
distributed with bio-data of the sample, and the second part answered the MFS questions using the
five-point Likert scale bounded from strongly disagree (1) to strongly agree (5). The final
measurement scales, items, and their sources are listed in “Appendix.”

For the second type of questionnaire (TOPSIS questionnaire), we arbitrarily contacted users and
potential users and questioned them whether they had mobile MFS usage experience to ensure their
familiarity to some extent as recommended [10,161]. Thus, those with two or more MFS experience
years were further invited to fill the TOPSIS questionnaire format.

The empirical study took almost three months of the span for data collection because of the delay
in obtaining some participants’ responses and an awkward time-period indicated by some of them.
Data were collected at some of the busiest and most crowded places of the capital town Lomé (i.e.,
Assivito, Dekon, Be, and Université de Lomé) where potential users and currents users of mobile
financial services (MFS) can relatively be found and inspected better than in other sectors. Literate
people filled in their survey questionnaires themselves, whereas for illiterates, help was given. The
questionnaire took almost 10-15 min to complete by a given participant. The estimated accessible
population of Lomé is 837,437 [162]. Therefore, the estimated adjusted sample size for this research
should have a minimum of 399.8090 = 400 [163]. In the situation which involves minor participants,
informed consent has been given by legal representatives together with the minor participants
“assent” before partaking in a study. An exception to this procedure was when teenagers are
employed and living on their own.

Once the data collection procedure was completed, we examined all questionnaires and
discarded cases with too many missing and or rushed responses.

As such, 538 questionnaires, which fulfilled the minimum requirement, were both ready and
yielded usable samples. Among them, 294 (54.6%) were male and 244 (45.4%) female. Seventy-five
(13.9%) respondents were aged below 18 years, 145 (27%) aged between 19-24 years, 199 (37%) aged
between 25-30 years, and 119 (22.1%) aged above 31 years. Regarding educational qualifications, the
majority of respondents (two hundred and sixty-seven) had a high school certificate or below, i.e.,
Baccalaureate (49.6%), 203 (37.7%) had a graduate degree, while 57 (10.6%) had a master’s degree.
The remaining 11 (2%) had a doctorate. Concerning MFS years of experiences, 187 (34.8%) of
respondents claimed to have no experience with MFS, 194 (36.1%) used it for less than one year, 125
(23.2%) MFS usage ranged from the 1-2 years, 26 (4.8%) were found between 3—4 years of MFS
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experience. Only 6 (1.1%) had MFS experience for more than five years. Hence, very few respondents
had MFS experience above three years from the deduction. Moreover, they are those respondents
engaged in MFS application at the early stage of its implementation (Most MFS companies in Togo
started launching their activities in the year 2013) and dwell on it.

4.2. Proposed Technique of Data Analysis: SEM-TOPSIS Methods

The SEM-TOPSIS technique was employed to construct the MFS evaluation decision support
system. Therefore, SEM was utilized to generate critical criteria and weights, whereas TOPSIS was
used to engender the rank and score of alternatives as well permitted the fullness of the data,
improved the data accuracy via group decision making.

SEM is suitable to estimate and test casual relationships by employing a combination of
statistical data and qualitative assumptions [15,164]. It remains a second-generation multivariate
technique that tolerates the simultaneous assessment of multiple equations, embraces multiple
regression analysis, factor analysis, and path model analysis [165]. SEM incorporates the whole
analysis of construct concurrently rather than separately [166], with this application being emergent
in the social sciences [167]. Accordingly, it is the handiest method adapted for checking causative
relations between predictors and adoption behavior [168,169]. It offers greater flexibility in matching
a theoretical model with a data sample when compared with techniques like PCA and factor analysis
[170].

TOPSIS: Technique for Order Preference by Similarity to Ideal Solution. The various process of
TOPSIS will be explained in the analysis section.

5. Data Analysis

5.1. Measurement and Hypotheses Testing with SEM Analysis

We performed exploratory factor analysis (EFA) employing maximum likelihood estimation
with Promax because of the large sample of data set (n=538) and its intricacy related to the outcome’s
elucidation, which is trivial in resolving the correlated. The EFA reveals the output of KMO as 0.809
and Bartlet’s test of sphericity to be significant at o« = 0.000 with a Chi-square of 11,598.920, indicating
the relevance for performing exploratory factor analysis [171]. Besides, the communalities for each
variable were sufficiently high (lowest was 0.343, the majority were beyond 0.597, and the greatest
was 0.975), showing the evidence that these variables were effectively correlated for factor analysis.
The ten-factor model obtained a total variance explained with more than 60% along with all extracted
factors partaking eigenvalue beyond 1.0.

To continue assessing our quantitative model, we settled the subsequent analysis in two phases
[167]: first, via confirmatory factor analysis (CFA), we appraised both reliability and discriminant
validity of the ten constructs [172]. The outcomes will achieve validity unless the researchers employ
constructs that diverge from another construct in a similar model [172]. From the second step, we
valued the structural model then SEM for hypotheses testing. These last two steps are adopted from
previous studies [28,173]. Hence, we estimated the reliability of each construct based on three indices,
such as composite reliability (CR), average variance extracted (AVE), and Cronbach’s alpha (CA).
The suggested values for good measures were at least 0.70, 0.50, and 0.70, respectively [174], (see
Table 1). In patronage of convergent validity, the AVE found to be higher than 0.5 for all constructs,
and all item factor loadings remain beyond the minimum threshold of 0.4 [175].

Moreover, all loadings of items arose in the corresponding construct, and no item loaded with
the high value in another construct. This technique was espoused in past research [15,176,177]. As
such, we established that our ten constructs displayed convergent validity (see Table 1 below).
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Table 1. Reliability and validity in confirmatory factor analysis (CFA).

MaxR

CR AVE MSV H) (4] (2) (3) @ (5) (6) (®) ()] (10)
(1) 0846 0.647 0.227 0.848 0.804
(2) 0933 0.779 0.133 0.965 0.108  0.883
(3) 0904 0704 0.087 0.975 0.216  0.067  0.839
(4) 0860 0.609 0.057 0.979 0.168  0.157  0.155 0.780
(5) 0855 0.664  0.227 0.981 0476  0.020  0.230 0.144 0.815
(6) 0843 0577  0.056 0.984 0236  0.061  0.114 0.011 0.235 0.760
(7)  0.856  0.600 0.133 0.985 0.041 0.365  0.044 0.238 -0.022  -0.072 0.775
(8 0811 0594  0.065 0.987 0.127  0.155  0.113 0.232 0.091 0.035 0.255 0.771
(9) 0798 0571 0.013 0.987 0.102  0.098 0.065 -0.004  -0.035 0.086 0.075 0.115  0.756
(10)  0.820  0.610 0.087 0.988 0.228  0.051  0.295 0.064 0.198 0.216 -0.042 0.019 0.104 0.781

Note: (1) DTrust: dispositional trust; (2) TTrust: technological trust; (3) Vtrust: vendor trust; (4)
PPrivR: perceived privacy risk; (5) PTimeR: perceived time risk; (6) PSecurR: perceived security risk;
(7) PCost: perceived cost; (8) PRisk: perceived risk; (9) AAMEFS: adoption of MFS; (10) G-trust: general
trust.

We designed Table 2 to portray the goodness of fit of CFA and SEM. Apart from the goodness-
of-fit index (GFI) for CFA slightly below the recommended, as this index is sensible to sample size,
and in this study, we use large sample size (n = 538); for all indexes, our measurement model and
structural model indicated sufficient goodness of fit.

Table 2. The goodness of fit (CFA and structural equation modeling (SEM)).

Indices Abbreviation CFA Value SEM Value Thresholds
Chi square x2 1068.904 30.445 p value > 0.05
Normed chi square X2/DF 2.104 1.903 1< x2/df< 3
Root mean square residual ~ RMS or RMR 0.066 0.015 <0.08
Goodness-of-fit index GFI 0.889 0.991 >0.90
Adjusted GFI AGFI 0.862 0.955 >0.80
Normed fit index NFI 0.900 0.941 >0.90
Comparative fit index CFI 0.944 0.968 >0.93
Tucker-Lewis index TLI 0.935 0.869 0<TLI<1
Root mean sc.luare. error RMSEA 0.045 0.041 <0.05 excellent. fit
of approximation <0.08 good fit

Before the structural model, we conducted a common method bias. Since the data for the variable
were led through a single method (survey), we performed a test to check if a common factor might
have been impacted our outcomes. Hence, the test adopted was an unmeasured latent factor
suggested by Podsakoff et al. [178] and Siemsen et al. [178] toward studies that do not obviously
measure a common factor, mentioned as a common latent factor (CLF) method. The most prevailing
and best method in checking the CMB is the zero-constrained test where the CLF is involved along
with Marker if accessible [178]. This approach checks whether the shared variance across all variables
differs significantly from zero. In a case it is, then there are bias issues. To proceed, we computed the
chi-square difference test among the unconstrained model and the model per all paths regarding the
CLF constrained to be zero. Since the result is markedly different from zero, we can conclude that
method bias does occur in our measures. Thus, moving to the causal model based on the result, CLF
was retained for our structural model (by imputing composites in AMOS in the presence of CLF),
which provided CMB-adjusted values.

We also check for invariance (configurable and metric) because of the presence of two groups,
such as gender included in our data to see whether the factor and loading are adequately equivalent
across groups. Davidov [179] has claimed that the assessment of path coefficients could only be useful
if the invariance test has been done beforehand. The result signpost that the model fit of the
unconstrained measurement models (per groups loaded distinctly) presented a sufficient fit (x2/DF
= 1.623, TLI = 0.928, CFI = 0.938, RMSEA = 0.034) when assessing a freely estimated model across
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genders. Grounded on the result, the model is configurally invariant. Once the model was
constrained to be equal, the result of the chi-square difference test reveals the p-value (0.226) to be
nonsignificant. So, the measurement model satisfies the benchmarks criteria for metric invariance
across gender as well. Then and there, we move on making the composite from this measurement
model to build SEM for verification of hypotheses testing. The results of the structured model,
together with parameters, were obtained while controlling for age and education. The standardized
path coefficients, path significances, and explained variance R? of the structural model (See Figure
2).

| Multi-dimensional Trust

— DiSpOSitiOl’lal Trust \Hl 3=0.207+* R2=0.15
Technology Trust L H2 p=0.222%** General Trust H11 p=0.108**
: —
Vendor Trust 3 p0231 ‘ R=0.13
- . . H4 p=-0.070* Adoption of Mobile
Multi-facet Perceived Risk Financial Services
Perceived Privacy Risk R?=0.25 ?

—H5 B=0.309%***

H10 p=-0.097*

1 —
Perceived Time Risk 116 #=0-032n.s. > Aggregate Perceived Risk

H7 B= 0.142%+*
Perceived Security Risk

- H8p=0.146" - Control Variables
Perceived Cost Age ” Education |

—H9 B=0.355***

Figure 2. Final model after validation.

5.2. TOPSIS Analysis

The technique for order preference by similarity to ideal solution (TOPSIS) is a multiple criteria
decision-making (MCDM) technique developed by Hwang and Yoon [180]. It is grounded in the
criteria that the alternative should have the shortest distance from the positive ideal solution and the
farthest from the negative ideal solution [181]. It has been extensively employed by researchers for
the ranking of alternatives centered on different criteria [7,161,164,182,183]. When compared to other
MCDM methods, TOPSIS necessitates limited subjective inputs from decision-makers [184] and
remains a deterministic technique. It provides solution on both positive and negative way, which is
beneficial for applications where there are considerations such as cost and benefits; and it is a rational
method which works agreeably across various application areas [185]. Recall that the process of the
SEM-TOPSIS can be characterized as follows. Primarily, SEM was applied to compute the hierarchical
criteria and their relatives to ensure their significance. This is the reason why having the relative
weightage obtained from SEM is reflected more valid than via any other method. The antecedent of
trust and perceived risk given by the SEM model were deliberated for the relative weightage of the
sub-criteria.

The computation of TOPSIS methods grounded on Hwang and Yoon [180], Lin and Tsai [186],
and predominantly the one required for grouping decision Shih et al. [187] were adopted and
presented as followed:

Step 1: construction of decision matrix DK k =1, ..., K for each DM. The matrix structure can be
viewed below:
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n Criteria
X1 X7 X] Xn
Kk k K 1
1 k k
Ay [¥21 X2 X2j = Xzn
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Ai %1 xp Xij Xin
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Where 4; refers to the likely alternatives of the decision process i with i = 1,...,m; X; denoting the
k
ij
therefore, the performance score of alternative 4; in relation to attribute X; by decision-maker k, k =

attribute or criterion j,j = 1, ...,n; with both quantitative and qualitative data. The value x;; remains,
1,...,K, while xikj is the element of DX. It is of importance to mention that there should be K decision-
maker matrices designed for K participants of the group.

Step 2: the normalized decision matrix REk =1,..,Kis generated for each DM. Vis-a-vis to any
DM k, the vector normalization technique is used for computing the element 5 from the decision
matrix R¥ which can take any linear-scale transformation to preserve 0 < r§ < 1 inequality. Since we
consider the vector normalization operation, then 7% is given as:

k
x5
ko= J

ij T
’ n 2 )
Z] = ]_(XE

Wherei = 1,2,..,m; j = 1,2,..,n;and k = 1,2,...,K. It is also necessary to clue that the vector
normalization method makes provision as to which one represents a cost criterion for additional
management. Moreover, there is no need to directly assess the weighted normalized as per the case
of the original TOPSIS [188].

Step 3. The positive ideal solution V¥* (PIS), is made of all the best performance scores and the
negative-ideal solution V¥~ (NIS) is made of all the worst performance scores at the measures in the
weighted normalized decision matrix foreach DMk = 1,...,K. For any given DM k, his/her PIS and

NIS can be characterized in the form of
k k
je]),(minr_ J'EJ')} 3)
J Ly
k
NIS = VK= = {r}, ..., 1k} = {( min 7"

k
j€ J>,<max rlie J)} ()
Ly L

Where ] is related to the benefit criteria and J’ allied with the cost criteria, i = 1,..,m;j = 1,...,n;
andk = 1,..,K
Step 4. A weigh vector W is allocated to the attribute set for the group. Each DM will produce

PIS = Vi = {rf*, ... ,rk*} = {( max "
i l

n
weights for attributes as wjk where j = 1,...,n and Z wjk = 1; and for each DMk = 1,...,K.
i=1

Each element of the weigh vector W will result from the operation of the corresponding components
of the attributes” weights for every DM.

Step 5. Evaluate the separation measure through the positive ideal and the negative ideal
solutions, S;" and S;, relatively to the group. Because of the group decision with respect to this
research, this step requires two sub-steps, where the initial one considers the distance measure for
individuals while the next one aggregates the measure for the group.

Step 5a. Assessment of the measure from PIS and NIS individually. The n-dimensional
Euclidean distance can compute the distance of an alternative j to the ideal solution. Separation of

each alternative from the positive ideal solution SK* is then provided by the Equation (5) below:
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n 2
Skt = \/ E ij (vl’j —v}”) , for alternative i,i = 1,...,m (5)
j=1

Similarly, separation from the negative ideal solution S¥~ is then given by

2

n
Sk- = wk (vk —vk~) |, for alternative i,i = 1,...,m. (6)
i o T

Step 5b. Assessment of the measure from PIS and NIS for the group. In this part, the individual
group measure of each alternative is to be integrated via an operation ® for all DMs, k = 1,...,K. As
such, the two-fold measure of the PIS and NIS are presented below

St = 5LT R ® Siﬁ, for alternative i, (7)

S = SlT R SiT, for alternative i. ®)

Though this operation can provide various choices like geometric mean, arithmetic means with
their related extended; this study pondered only on the geometric one for the group computation. Its
calculation’s formulae are below shown for PIS and NIS (Equation (9)); (Equation (10))

1
St = ([IK=  SF*)X, for alternative i, ©)

1
S; = ([IK-SF7)X, for alternative i. (10)

Wherei = 1,...m;k = 1,..,K
Step 6: The ranking score C; is computed as
— ST
C; = ——,i=1,.., 11
T srest m ()
With 0 < C_,* < 1. When (; is close to 1, the alternative is considered as ideal; and when C; is
close to 0, the alternative is considered as non-ideal. The larger the index values, the higher the rank
order, and so, the better the alternative” performance.

5.3. Case Study Using Combined SEM-TOPSIS Techniques

To establish the applicability of the suggested methodology (SEM-TOPSIS), a case study is
carried out in this paper. The data examined were provided by respondents (74 MFS experienced
users and experts) of mobile financial services, particularly for adopting the TOPSIS technique. The
relative weightage is computed from the standardized total effect, normalized obtained from the SEM
technique [10,189], and presented in Table 3. The weightings showed the importance of each sub-
criteria for the MFS companies.

Table 3. Relative weightage of sub-criteria.

DTrust TTrust VTrust PPrivR PTimeR PSecurR PCost
0.265 0.128 0.177 0.200 0.021 0.109 0.101
Note: (1) DTrust: dispositional trust; (2) TTrust: technological trust; (3) Vtrust: vendor trust; (4)
PPrivR: perceived privacy risk; (5) PTimeR: perceived time risk; (6) PSecurR: perceived security risk;

(7) PCost: perceived cost.

To compute the relative weightage of MFS alternatives to each sub-criteria toward the criteria
(trust and risk), the decision matrix of alternative performance evaluation (Equation (1) step 1) was
created. Moreover, the output of the qualitative attribute from each alternative can also be set as
discrete value or linguistic values (referring to Table 4) intentionally that the quantitative values
could be set in the decision matrix above. Participants were asked to provide a set of values within
the range of one to nine for the sub-criteria using Table 4 as measurement scale.
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Table 4. Transformation of linguistic scale into quantitative values.

Quantitative Values

Linguistic Scale

Benefit-Max Cost-Min
Very High 9 1
High 7 3
Average 5 5
Low 3 7
Very Low 1 9

Intermediate values between the two-adjacent judgment: (2,4,6,8)

Following the procedure of the TOPSIS method, through a TOPSIS algorithm built-in MATLAB
technical computing tool, the relative weightage of MFS allied with each sub-criterion is calculated
and shown in Table 5. After aggregating the individual PIS and NIS via geometric mean from the
Step 5b Equations (7) and (8), then the final score C; is computed using Equation (11) of Step 6,
followed by the ranking of the MFS alternatives as being portrayed in Figure 3 and Table 6.

Table 5. Summary of the relative weightage of mobile financial services (MFS) to each sub-criterion.

Relative Weightage of MEFS to Each Sub-Criterion

Sub-—criteria weightage 0.265 0.128 0.177 0.200 0.021 0.109 0.101
Sub—criteria DTrust TTrust VTrust PPrivR PTimeR PSecurR PCost

MB 5.40 4.78 6.23 -3.56 -7.53 -4.20 -6.50

MP 8.50 5.40 4.43 -2.34 -8.20 -5.00 -7.00

MMT 7.30 4.70 5.11 -1.42 -8.00 —4.48 -7.20

Note: MB: mobile banking; MP: mobile payment; MMT: mobile money transfer

>
46.68%

38.24%
Mobile Money Transfer Mobile Payment = Mobile Banking

Figure 3. Classification of MFS alternatives using TOPSIS (% representation).

Table 6. Results of three alternatives of MFS ranking using TOPSIS.

MEFS C; Rank % Distribution of Coefficient

MMT 0.7454 1 46.68%
MP  0.6106 2 38.24%
MB  0.2407 3 15.07%

6. Discussion

New technology adoptions are impacted mainly by many factors, which may vary from
technology concerns to the trust dimension, the perception of risk facets, and the behavior of users,
to mention a few. The intricacy and significance related to the effort in elucidating the motives or
reasons for users’ adoption or rejection of new IT have led to the development of various concepts.
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Furthermore, there are a plethora of studies on the influence of trust and perceived risk with their
determinant toward the adoption decision in an online environment.

Conversely to prior research works, this study scrutinizes the influence of critical variables such
as multi-dimensional trust and perceived risk facets on the consumers’ adoption behavior of MFS
and incorporates each of them into the MFS alternative decision-making scenario. Some postulations
were made toward the possible relationship among the factors. The findings are yet to be probed
purposively to draw an important conclusion and implication. The result of the MFS structural model
analysis regarded as a final model after validation is summarized and portrayed in Figure 2. To be
specific, the discussion section is scheduled to be under two sections. The first section will be made
with SEM methodology grounded on hypotheses results, which are comprised of three sets. First set:
hypotheses associated with trust; second set: hypotheses associated with perceived risk; and third
set: hypotheses associated with MFS adoption constructs. The last section of the discussion is booked
for a succinct analysis of TOPSIS output obtained via the SEM-TOPSIS hybrid technique.

It should be mentioned that all hypotheses were tested when controlling for age and education.
The reason for controlling variables is to support mitigating the unrelated effect. Moreover, its use
contributes to improving the robustness and validity of the outcome. In terms of relationships, the
study account for the p-value column allied with each variable where the related p-value of less than
0.05 indicates a significant relation associated. The results of the entire tested eleven hypotheses were
statistically significant except for the relationship between perceived time risk (PTimeR) and
perceived risk (PRisk, i.e., H6 as displayed from Figure 2.)

The first set of hypotheses is related to trust, which was scrutinized by H1-H3. Empirical
evidence is found to accept hypothesis H1 (3 = 0.207, p <0.001), which refers to the positive effect the
disposition to trust has on general trust in MFS. Payne and Clark [190] showed that the general
disposition to trust exerts substantial control on the trust among senior managers in an industrial
context. Moreover, consumers’ disposition to trust has been revealed to maintain a strong influence
on their trust in an e-vendor. Although most of the previous studies did not plainly define the
direction of the impact, the present study ratifies that disposition to trust and trust are positively
related in MFS. Such information comes to back the knowledge that consumers who unveil a greater
disposition to trust will more willingly trust the e-vendor [137] compared to those who will require
more info [191]. However, our results are contradicted by earlier e-services [110], particularly in
mobile banking. The reason might be that when consumers are to encounter a choice within MFS
perspectives (mobile banking, mobile payment, mobile money), their trust disposition significantly
affects the general trust more or less that of the single type of MFS. As a result, companies dealing
with MFS should be aware of this critical effect and prepare for any competitive advantage strategies
in the marketplace.

H2 (B = 0.222, p < 0.001) tested the effect of trust in technology on trust in general, and the
findings stressed that technology trust has a strong positive impact on trust. Given technological trust
as a sole antecedent of trust whereby the object upon which the trust remained imparted when
referring to the inert technology [192], then, our empirical results are in line with previous findings
in the context of mobile banking [110]. Furthermore, previous works [193] implicitly incorporated the
concept of trust technology to trust with its importance being emphasized as a facilitator of e-
commerce adoption.

Trust in the vendor was also found to have a positive influence on general trust, which supports
H3 (f =0.251, p < 0.001). The results of this research are reliable with the previous finding in which
vendor trust has been defined as multi-dimensional and influential levers that the vendors could
employ to build consumer trust [113]. Vendor trust remains so vital to promoting trust in changing a
potential consumer from a curious viewer to one that will be ready to perform MFS. Thoughtful
discerning of the essence and antecedents of consumer trust in MFS can support e-vendors with a set
of controllable, strategic levers to develop such trust, which will encourage greater MFS acceptance
and usage.

As a result, lack of consumer trust (trust disposition, technology trust, and vendor trust) in the
overall online environment has been, and persists in being, a hamper to IS adoption [194] and thus
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to MFS. All these could serve as a clue to the concept that the consumers” espousal of MFS may be
shaped accordingly.

The second set of hypotheses is associated with perceived risk. From this part, perceived risk
has five antecedents, such as H4 and H5-H8. The investigation of the relationship between trust and
perceived risk has been one of the main issues in the development of IS [195]. Our result shows that
general trust has a negative influence on perceived risk, which supports H4 (3 =-0.070, p < 0.05). The
literature offers supportive studies on the import of this relationship [8,195]. Various researchers have
also contributed to the belief that trust mitigates consumers’ perceived risk [196-198] as well as
affecting perceived benefit in e-commerce [199]. Lots of incentives that increase trust are similar
incentives that reduce perceived risk. This result clarifies to some extent, the doubt related to the
direction of the causality between trust and risk, which were found deficient from the past literature
[121]. From H5-HS, the empirical study found to patronize all the hypotheses at a different level of
p-value mention that each dimension of perceived risk has a positive influence on the overall
perceived risk except H6 (see Figure 2). At that point, the moderate to weak positive relationships
between the perceived risk (aggregate) and the risk component offers further reinforcement that risk
can be researched as a multidimensional phenomenon [200]. These results are also consistent with
the work of Featherman and Pavlou [127], which validated a majority of these antecedents as a risk
dimension; therefore, being the influential element of the aggregated risk. Again, the outcomes reveal
the multidimensional nature of perceived risk in information technology, mainly MFS. Boksberger et
al. [201] are supporters of these findings in the area of air travel. Again, the results show that
perceived privacy risk H5 (f = 0.309, p < 0.001) is indeed the predominant perceived risk dimension
for the partakers of MFS, shadowed by the perceived cost H8 (3 = 0.146, p < 0.001) and perceived
security risk H7 (3=0.142, p <0.001). Moreover, this study confirms the positive effect of the perceived
cost on the consumers’ perceived risk, such as that the lower the cost, the more minor the perception
of risk and the more the likelihood of MFS adoption. As such, the involvement aspect of the risk [202]
is importantly observed when the price or cost is high, and the consumers risk losing money.

This research reveals no statistical evidence to support the hypothesis H6 (3 = 0.032, p < 0.342)
that perceived time risk has a positive influence on the aggregate perceived. Although H6 is rejected;
the expected direction of the relationship is kept just so that the p-value is not statistically significant
at 0.05. However, our findings are controverted by prior online payment research that has indicated
a positive relationship between time risk and perceived risk [203]. It has stressed that consumers lack
patience in waiting a long time because they are always delighted in pursuing new things [203]. Then,
a longer waiting time for service delivery would deter the desire, impact their buying disposition or
decision to adopt as well. In the view of this current study, the perceived risk dimension, such as
perceived time risk, does not appear to impact the specific information technology acceptance, at
least for the Togolese MFS investigated in this research. The reason may be related to the participants’
(user and potential user) MFS experience. Since quite many of them lack experience in MFS, they
might not be conscious regarding the real time needed for a service to be completed. This implies that
the effect of time risk perceived is worthy of further development in future researches and MFS
companies are encouraged to continue easing the transaction process of MFS in terms of time spent.

The third set of hypotheses is associated with the adoption of MFS. Among them, the hypothesis
associated with the positive relationship that the dispositional trust has with MFS adoption was
supported by the test result; hence, H9 (3 = 0.355, p < 0.001) is accepted (Figure 2). This infers that
when increasing the level of trust disposition, individuals tend to adopt MFS technologies without
necessarily cogitating on the general trust. The finding is consistent with e-commerce adoption for
SMEs [204]. Moreover, the scholars reported that indicators for the dispositional trust should be
incorporated into empirical studies either as a moderating variable or as a precursor of trusting
beliefs, intentions, and behaviors [205]. Being an antecedent of trust, a disposition to trust remains
one of the most operative elements required during the launch phases of a relationship when parties
are generally unacquainted with each other [206]. Given that MFS is still in the early stages of
adoption in Togo, services providers are recommended to promote the variable that could increase
the consumer’s dispositional trust.
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From Figure 3, perceived risk significantly negates the adoption and usage of MFS, rendering
the support of H10 (8 =-0.097, p < 0.022). It is so crucial to signpost the feasibility of this outcome to
be enlightened by the theory of consumer behavior [116] allied with risk perception. The importance
of perceived risk in the study also confirms previous studies that demonstrate that consumers’
perceived risk is more efficacious at clarifying purchasing or adoption behavior inasmuch as
consumers are more recurrently driven to avert mistakes than to capitalize on utility in purchasing
[207]. This output is also coherent with a recent report on mobile payment adoption, which
underlines rapid technology innovation while stressing the importance of perceived risk in the form
of security [208,209].

Last but not least, the study entails and accepts the hypothesis H11 (3 =0.108, p <0.008) in which
general trust has a positive influence on MFS adoption. Generally, trust remains a vital factor in
various economic and social relations involving uncertainty and reliance [210,211], particularly those
regarding important decisions [212] and new technologies [198] as an MFS perspective. Accordingly,
our findings are sustained via the idea that trust in business rests on the pertinent and crucial
stimulus of behavior in general [213-215], and the facilitator factors for MES adoption and usage in
particular.

Under this set, it can then be deduced that both improving trust and decreasing risk continue to
raise the likelihood level of consumers” engagement in MFS transaction. Companies are required to
take the necessary precaution to balance the trade-off.

SEM-TOPSIS: It is noteworthy to recall that the second section of discussion concerns the output
of MFS alternatives computation. The overall result from the TOPSIS technique shows the preference

of each alternative regarding the various sub-criteria. The relative closeness C] results obtained
satisfies the sine qua non-condition, i.e., 0 < C; < 1. Furthermore, TOPSIS technique is grounded on

the principle that the higher the value of C_f, the high the rank order, and consequently, the more the
chosen alternatives are favored over others. The final result reveals that mobile money transfer

(MMT) is the most preferable MFS to adopt and use with C] tantamount to 0.7454 signifying 46.68%
compared to the last two remainings. Mobile payment (MP) with 0.6106 (38.24%) was found to be the
second MFS alternative used, whereas mobile banking (MB) adoption with 0.2407 (15.07%) is
considered minor. This finding is relatively supported by the prior study on mobile banking and
mobile payment, where 82% of participants under 35 years old have made mobile payments as
compared to 79% who used mobile banking [216]. A similar past study has further shown that mobile
payment usage among USA millennials was higher than that of mobile banking generally. The likely
motive of the MFS preference acknowledged in this study can be explained based on the significant
issues of concern toward perceived privacy risk. Using mobile money transfer or mobile payment
service does not necessarily involve consumers’ personal information or an account that needs to be
connected to a bank account. By that, lots of end-users would rather opt for mobile money transfer
and mobile payment than for mobile banking accordingly.

Table 7 below compares the outputs of TOPSIS and AHP and reveals the same results for the
choice of the alternative ranking of mobile financial services (MFS). It was found that the outcomes
were well consistent and, in general, agreed with each other. Based on the results of the ranking of
the two techniques, mobile money transfer (MMT) was chosen as the most appropriate among the
mobile financial services followed by mobile payment and mobile banking. However, there are slight
differences found in the percentage of coefficient distribution among the classification of their
alternatives. For instance, AHP reveals that MFS consumers have a high preference in using mobile
money services (i.e., the difference in the percentage of coefficient: 13.32%) as compared to TOPSIS
results. Contrarily, the TOPSIS result shows that consumers are more interested in using mobile
payment when considering the difference in percentage sharing between the two techniques (i.e., the
difference in the percentage of coefficient: 13.75%).

However, the results regarding the difference in percentage distribution of coefficient between
TOPSIS and AHP in terms of mobile banking selection remain trivial. These results stressed that MFS
consumers would not prefer using mobile banking if they have a choice between the proposed mobile
financial services (MFS).



Sustainability 2020, 12, 1288 21 of 34

Table 7. Comparison between TOPSIS and analytic hierarchy process (AHP) outputs.

MFS 'TO.PSI.S % TOPSIS . A.HP ?/0 AHP The Dif‘fer?nce.in
Alternatives Distribution of Rank Distribution of Rank the % Distribution
Coefficient Coefficient Coefficient
MMT 46.68% 1 60% 1 13.32%
MP 38.24% 2 24.49% 2 13.75
MB 15.07% 3 15.26% 3 0.19%

Note: The outputs of AHP are derived from the previous work of Gbongli [10].

The difference between the finding of TOPSIS and AHP in the choice of MFS depends on their
strengths and weaknesses, which are thoroughly pronounced in the literature [161,217]. For instance,
the core advantages of AHP over TOPSIS can be attributed to its intuitive appeal to decision-makers,
and its ability to check inconsistencies. Furthermore, decision-makers find the pairwise comparison
system of data input convenient and straightforward. However, the application of AHP leads to the
decision problem being decomposed into numerous subsystems, which require a considerable
number of pairwise comparisons to be completed. Therefore, it is a complex and time-consuming
implementation. In the situation of TOPSIS, the non-linear relations between one-dimensional scores
and distance ratios lead to the consideration of both negative and positive ideal solutions. Also, in
the TOPSIS framework, we can use variables with different units of measurement. It is very simple
and easy to implement so that it is adopted when the user prefers a simpler weighting approach.
However, TOPSIS, in its standard and original form, is deterministic and does not embrace
uncertainty in the calculations associated with final weightings.

7. Conclusions

The objective of this study was to examine the influence of both multidimensional trust and
perceived risk facets at the individual level concurrently on the acceptance of mobile financial
services (MFS) when prioritizing the MFS perspective. This paper’s goal is to illuminate, to some
extent, the MFS accessibility in Togo allied with the potential facilitators or inhibitor factors. Also, to
evaluate them based on the consumer’s experience and experts through a benchmark robust SEM-
TOPSIS methodology. A qualitative study in the context of the Togolese was performed together with
a literature review to derive the most probable factors that might influence end-users’ perception of
MES since there was a scarcity of research investigating general trust and perceived risk antecedents.
A quantitative study was then propelled to test the hypotheses formulated through the collected
information obtained.

Our research model efficaciously integrates these dimensions, such as trust (dispositional trust,
technological trust, and vendor trust), perceived risk (privacy, time, security, and cost) viewed as
complex multidimensional factors. The data support the underlying assumption of the study except
for H6 (see Figure 2). Mainly, our study is partially similar to the recent study done in Ghana
(neighboring country of Togo) in which the perceived risk found to be related to the customer’s trust
in service providers regarding the adoption of mobile money [218]. In this line, our study provides
more information to the various role-players of MFS about the necessity to emphasize on the trust
and risk at the multidimensional level while making strategic and multicriteria decision-making.

Among the MFS alternative, the ranking result revealed mobile money to be the preferable MFS
type used, followed by mobile payment and mobile banking with a minor percentage. When the
ranking of TOPSIS was compared with those obtained by the AHP techniques in a similar given
population, the findings were well consistent and, in general, approved with each other. However, a
slight difference was found between both techniques and therefore placing TOPSIS better suited to
the problem of MFS classification for the study area.
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8. Implication

8.1. Implication for Practice

The outcomes of this study expose and validate the factors that impact consumers’ adoption of
MFS. First, the relative level of the path coefficients in our analysis model recommended that
disposition to trust (an antecedent of trust) be the most salient factor that facilitates either directly or
indirectly the adoption of MFS. The perceived privacy risk (an antecedent of perceived risk) as the
next influential factor, however, hinders MFS adoption. Given this trusting disposition is developed
throughout a lifetime [206] and reveals social impact over broad periods [198], it implies that there
might be a presence of a cross-cultural difference in trust. If so, MFS companies’ providers must
expect various levels of trust, and thus, different proportions of MFS adoption as well. As a
deduction, companies are recommended to be acquainted with building trust-based tools and for
instance, increasing awareness and firms’ reputations by keeping their promises while treating the
customer as individuals, mainly in societies that acknowledge exhibiting a lower level of trust. MFS
service providers could meritoriously upsurge adoption behavior by publicizing the advantages of
MES to potential consumers, seeing that the findings supported trust with all of its antecedents.

Moreover, by modeling perceived risk with various facets, this study’s finding imparts
numerous risk effect concerns. From this perspective, when companies propagandize their MFS
services to ease the adoption issues, they should realistically underline a neutralizer or counter step
for those risks’ perceptions. The prominence of privacy risk and financial risk in the form of perceived
cost as confirmed by this study and others prior research [219] signposts that customers still have
doubts about the security of virtual transactions. For instance, these companies may stimulate a
privacy risk protection strategy and grant technological support and anti-fraud to guarantee potential
end-users minimal security risk. It is typical in the practice of emerging and developed countries (and
it should be considered in developing countries as well) for payment service providers to try and
promote trust in mobile financial services, in payments in general, as well as in other banking services
by improving the general financial literacy of the population and small and medium enterprises. This
is important, as those individuals who are familiar with financial processes and concepts demonstrate
more trust toward financial services and can assess their risks better [220]. An increasingly popular
practice is for certain governments to aid this process through an appropriate strategy and programs
that serve the execution of that strategy. Because perceived time risk did not hold statistical
significance in Togo, this phenomenon pinpoints that using MFS has little to do with the time spent.
As such, service providers should preserve those features that ease the MFS application in the time-
frame.

Lastly, the outcome of TOPSIS through an SEM-TOPSIS integrated study specifies that mobile
money transfer (MMT) is indeed the predominant mobile financial service (MES) alternative used in
Togo followed by mobile payment (MP), while mobile banking (MB) is reflected as trifling. In general,
MFS companies should concede that consumer trust and risk with their antecedent create a
tremendous barrier to MFS transactions. This study still demonstrates that among the MFS
companies, mobile money transfer companies are not powerless. It provides a practical guideline
toward mobile financial service companies compared to the prevailing competitors within the related
field such as online banking and ATM, for constructing more trust-based strategies to manipulate
favorable consumer attitudes certainly, actions, and eventual transaction behavior whereas
mitigating the perceived risk factors. Regarding MFS, companies offering mobile money transfer are
suggested to sustain the adoption growth, while those performing mobile payment, mobile banking
predominantly, are to bear their target consumers at the core of the business model by diversifying
market strategy.

With regard to the above, we cannot ignore the network nature of the payments market, an
essential characteristic of which is that the market’s dynamics (all the services provided and their
prices) depend on the cooperation between many actors. Therefore the optimizing and maximizing
effect of the traditional, individual competition on efficiency does not necessarily prevail by itself
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[24]. This may account for why collaboration between actors plays a positive and decisive role in
improvements in the fields of trust and encountered risks.

8.2. Implication for Methodology and Theory

This research remains the first to assess the multi-dimensional trust and perceived risk facet
concurrently toward consumers’ adoption decisions in mobile financial services while ranking their
perspective.

The result obtained will open doors for scholars to explore further trust and perceived risk
antecedents. It will support the theory of trust and risk literature in general and IT in particular, since
many prior studies lacked conclusive outcomes about the directivity of the causative relationship
between trust and perceived risk [30,121,211]. Our finding acknowledges the trust to be the potential
predictor of risk in technology adoption. The scale items employed were greatly adopted from the
prevailing studies in developed countries that are allied with technology acceptance adoption
behavior, trust, and perceived risk. This section provides a crucial methodological implication for the
marketing scholar, who might require a hint to cross-cultural appraisal concerning the application of
scales, like those established in the United States and their relevance or relatedness in Togo. Our
study outcomes not only enhance the clarification of mobile financial services adoption via the effect
of trust and perceived risk but also hold some strategic implications for the global expansion of
managerial implementation decision tools. This study provides a benchmark integrated
methodology based on an SEM-MCDM application, which found lacking in the adoption decision in
general. The theoreticians and practitioners should comprehend that the prominence of the
integrated SEM-TOPSIS is rooted in its robustness to test multifarious postulations made, combined
with the high level in ranking the countless alternatives when multiple criteria issues arise in decision
making.

9. Limitation and Future Research

Notwithstanding some contributions to the literature, practical, theoretical, and methodological
applications, all research unavoidably entails drawbacks that should be addressed. Our study
outcomes are unique to Togo, although they are similar to IT in general and mobile financial
transactions studies, predominantly. Preferably, a longitudinal study on our framework might need
to gain a better understanding of how the variables relay over time. We expect future research will
address these concerns. This research displays that time risk concerns are not significant antecedents
of perceived risk. We hope that future research will further elucidate the relationship between time
risk issues and adoption behavior in other populaces and circumstances. Emphasizing multi-
dimensional trust and perceived risk influences; this research projected to offer a wide-ranging still
parsimonious decision-making model for MFS acceptance. However, the present model expounds
only 13.1% of the variance in behavior to adopt. Future studies can incorporate additional variables,
such as usefulness, perceived ease of use, and familiarity, in an attempt to enhance the explanatory
power. Based on the respondent’s educational background, our distributed questionnaire appears to
be limited to the more educated and technically competent elements of society, who would be more
inclined to accept MFS applications. Therefore, researchers interested in MFS for adoption and
sustainability should focus more on the underbanked population where illiterate people might be
found in the majority. Comparison studies between statistical methods (regression or structural
equation modeling (SEM)) and the MCDM method are welcome for future work.

Author Contributions: K.G. worked on the original idea, conducted the investigation and the conceptualization,
coordinated the methodology, data analysis, and writing the research paper; Y.X. worked on the investigation
and provided resources; K.M.A. provided support on the investigation; L.K. supervised the work. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.



Sustainability 2020, 12, 1288 24 of 34
Appendix

Table Al. Measurement scales and items

Measurement Scales
General Trust (G-trust) [221]
Mobile financial services are trustworthy (G-trustl)

Mobile financial services keep their promises(G-trust2)

Mobile financial services keep customers’ interests first(G-trust3)
Dispositional Trust (DTrust) [222]
It is easy for me to trust a person/thing. (DTrustl)

My tendency to trust a person/thing is high. (DTrust2)

I tend to trust a person/thing even though I have little knowledge of it. (DTrust3)

Trusting someone or something is not difficult. (DTrust4)

Technology Trust(TTrust) [223]

I think the application of the mobile device for financial products or services will improve my
decision on the financial transaction. (TTrust1)

I would like to try financial products such as money transfer using mobile devices application.
(TTrust2)

I think there is no technical risk in using mobile phone technology to access financial products.
(TTrust3)

Vendor Trust (Vtrust) [224]

The vendor can safeguard the interests of consumers. (Vtrustl)

The vendor hopes to maintain a good reputation. (Vtrust2)

Overall, the vendor is credible. (Vtrust3)

Perceived Risk (PRisk) [127]

Using MFS would expose me to any kind of risk perception. (PRisk1)

When MEFS users” accounts suffer from fraud, they will have a possible loss of status in a social
group. (PRisk2)
Overall, due to transaction errors, there might be a loss of money with high risk. (PRisk3)

I believe that the overall riskiness of mobile financial service systems is high. (PRisk4)
Perceived Privacy Risk (PPrivR) [158]

The chances of using MFS and losing control over the privacy of my payment information are
high. (PPrivR1)

My Personal information could be exposed or access when using m-payment. (PPrivR2)

My Privacy information might be misused, sold or inappropriately shared. (PPrivR3)

Information about my MFS transactions would be known to others. (PPrivR4)

The potential loss of control over personal information is high with MFS. (PPrivR5)
Perceived Time Risk (PTimeR) [203]
Losing of Time could be caused by instability and low speed. (PTimeR1)

I might waste much time fixing payment errors if m-payment leads to a loss of convenience.
(PTimeR?2)
The possible time loss from having to set up and learn how to use MFS is high. (PTimeR3)

I'may lose time when making a wrong procuring decision by wasting time seeking and making
the purchase using MFS. (PTimeR4)

Perceived Security Risk (PSecurR) [225]

My personal information could be collected, tracked, and analyzed. (PSecurR1)

Losing my phone might allow criminal to gain access to my MFS PIN and other sensitive
information. (PSecurR?2)

I think my Identity can be stolen and used to do mobile payment transaction fraudulently.
(PSecurR3)
MES is one of the new useful IT applications, and I am aware of its security issues in the
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transactions. (PSecurR4)

If I lose the mobile phone as an MFS user, in the meantime, I could lose my e-money as well.
(PSecurR5)

Perceived Cost (PCost) [134]

I have to pay higher costs when using MFS in comparison with other banking options. (PCost1)

Using mobile financial services is a cost burden to me. (PCost2)

It costs a lot to use mobile financial services. (PCost3)

MES lacks promotion and other incentives according to the cost offers. (PCost4)

Adoption of Mobile Financial Services (AdMFS) [226]

I will opt for mobile financial services anytime I have the opportunity to use it. (AdMEFS1)

I would embrace mobile financial services usage. (AdMFS2)

I think adopting a mobile device for fund transfer is attractive. (AdMFS3)

I will use Mobile Financial Services for all my financial transactions. (AdMFS4)

Mobile Financial services are the newest transaction tool that I opt to use. (AdMFS5)
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