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ABSTRACT: Digital Financial Services (DFS) have the potential to benefit people in poverty in 

developing economies significantly. DFS provides a variety of economical, convenient, and secure 

financial services. However, the DFS adoption rate is slow in Ghana due to being over-reliant on 

personal cash delivery. Substantial variation in adoption levels across important socio-

demographic characteristics is another factor. Using a representative national dataset from 

Ghana, this study explored digital financial services adoption determinants. It quantified the role 

played by each of the six incorporating factors and controlled four socio-demographic 

characteristics. The work also assessed the adoption level among key socio-demographic groups. 

The determinants of DFS are estimated using logit specification, and average marginal effects are 

computed. The logit model indicated that effort expectancy, awareness, facilitating conditions, 

transaction cost, security and privacy, and self-efficacy positively influence DFS adoption and 

increase DFS adoption by 0.7%, 2.3%, 28.5%, 3%, 2.1%, and 2.4%, respectively. Additionally, 

the results indicated a significant disparity in adoption levels across key socio-demographic 

variables, including education level, gender, urban and rural residence, and administrative 

regions of Ghana. Given the substantial influence of facilitating conditions and transaction costs 

on DFS adoption, we argue that it would be advisable to incorporate digital infrastructure 

development and lower transaction cost measures into the planning of any intervention.  

KEYWORDS: digital financial services, adoption, Ghana, digital economy, development 

 

INTRODUCTION 
 

The digital economy has emerged as one of the most significant world economic development and 

innovation drivers in the twenty-first century. Digital technology promotes world economic 

integration, productivity, and efficiency through software, infrastructure, and hardware that 

enables fast data transfer between individuals, companies, devices, networks, and systems 

(Roessler 2018; Aker and Mbiti 2010). Access to low-cost financial services is essential for 

poverty alleviation and economic development (Rana et al. 2018). The World Bank refers to 

Digital financial services (DFS) as services delivered and used by customers through digital 
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technology. DFS enables the poor to access basic financial services through digital payment 

systems, mobile phones, and electronic money models. Countries with more technologically 

advanced financial systems experience faster economic growth and more significant reductions in 

inequality and poverty gaps (Pazarbasioglu et al. 2020). DFS reduces transaction costs by 

increasing transaction speed, security, and transparency and enables more personalized financial 

services to benefit the poor (Pazarbasioglu et al., 2020). Furthermore, the fast growth of DFSs and 

substantial technological advances are driving many governments to expand their inclusive finance, 

which aids in poverty reduction and may serve as a means to mitigate social exclusion (Aaluri et 

al. 2016; Hasan et al. 2020). 

 

Digital financial services in Ghana, like in most other African nations, have increased in recent 

years. At present, the nation provides DFS via bank channels, including automated teller machines 

(ATMs),  online banking,  mobile devices (mobile banking), and point of sale (POS). Several 

works of literature emphasize the achievement of developing nations in utilizing DFSs to promote 

financial inclusion, poverty reduction, and income inequality reduction, as in the case of Nigeria, 

India, China, and many others (Babajide 2015; Kapoor 2014; Liu et al. 2021; Andrianaivo and 

Kpodar 2011). Ghana’s digital financial industry has expanded significantly since 2010, with total 

financial sector assets increasing from 53% of GDP in 2010 to 78% in 2017 (Geiger et al. 2019). 
Between 2012 and 2017, the overall number of mobile voice subscribers rose by 39 per cent. The 

number of active agents grew by 25 times, from about 6,000 in 2012 to more than 150,000 in 2017 

(Geiger et al. 2019; Kennedy 2019). In 2018, Ghana launched the Ghana Interbank Payment 

Settlement System (GhIPSS), Africa’s first interoperable mobile money switch. The government 

introduced three policy initiatives, including the National Financial Inclusion and Development 

Strategy, the Digital Financial Services Policy, and the Cash-Lite Roadmap in 2020 (MOF 2020; 

SIA 2020). According to the World Bank, Ghana has the fastest-growing mobile money market in 

Africa (Geiger et al. 2019). Mobile phone penetration and the implementation of GhIPSS have 

provided an opportunity for the growth of DFS and expanded the involvement of non-financial 

organizations, increasing the convenience and brand value of DFS for many financial customers. 
Overall, the policies aim to enhance financial inclusion, alleviate poverty, promote social 

development, advance the private sector, and create an inclusive digital payment environment. 

 

Despite the government’s tremendous government effort, there is high dependence on personal 

cash delivery as 98 per cent of all Ghanaians who participate in any financial transaction do it 

in cash and deliver the money personally (CGAP, 2015). Adopting digital financial services 

and usage among important demographic groups is still low (Geiger et al. 2019). Women in 

Ghana are less financially involved than males, and access to formal financial accounts in rural 

areas is relatively limited (Akudugu 2013; Atakli and Agbenyo 2020). Inadequate financial 

literacy is a significant long-term contributor to Ghana’s low savings rates. Financial illiteracy 

reduces consumer demand for digital financial services in Ghana. Many people believe that 

online banking and mobile money are unsuitable for their savings and borrowing needs (Osei-

Assibey 2009).  
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Furthermore, the high cost of transactions rates and socioeconomic problems impact the large 

number of consumers that use the service. Our motivation comes from a concern for individuals 

who have not adopted DFS, are financially disadvantaged, and may lose out on chances to enhance 

their well-being. Technological advancements may promote inclusion via the provision of DFS, 

and equal participation in the gains has significant policy consequences. Therefore the study aims 

to assess the key determinant factors of DFS adoption and the adoption level among key socio-

demographic groups. The study’s results will be helpful for future research in determining the 

factors to consider when creating an adoption model for DFS and contributing to the ongoing 

research dialogue on digital financial adoption in Ghana and other developing countries. 

Additionally, practitioners engaged in DFS may utilize the results to understand better the factors 

influencing demand for such services. The remainder of the paper is organized as follows: The 

second section covers empirical literature and hypothesis development. Section three explains the 

study methodology and design, while Section four analyzes and discusses the findings. The 

conclusion and suggestion are presented in Section 5. 

 

LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 
 

Several critical theories have been created, including planned behaviour theory, reasoned action 

theory, technology acceptance model, and diffusion innovation theory (Ajzen 1991; Fishbein and 

Ajzen 1977; Rogers 1995). The theories help understand how and why innovation and technology 

get integrated into human existence and the motivational factors that motivate people to use and 

adopt new technologies (Venkatesh 2000; Moore and Benbasat 1996). The literature on technology 

adoption and use has identified the different variables that influence the adoption of digital 

financial services. Davis (1989) used the technology acceptance model to predict the key factors 

determining individual intention to accept and use new technology. The study revealed that the 

two main factors influencing individual intention to accept and use new technology are perceived 

usefulness and ease of use. The influential factors indicate that people are more likely to accept 

and use technology if it is simple and helpful in their everyday lives. Venkatesh et al. (2003), 

Ananda et al. (2020), and Teklemariam (2021) found that social influence, facility conditions, and 

effort expectancy are drivers of behavioural intention and have an impact on information 

technology adoption (I.T.). Bridging the DFS acceptance requires service providers to assess the 

likelihood of success for new technology introductions and understand the factors that influence 

acceptance to develop proactive interventions targeted at populations of users who may be less 

likely to adopt and use new systems. A Study by Yavuz (2021) to determine the factors affecting 

mobile augmented reality (MAR) adoption in Turkey also noted that security and privacy are the 

two most significant factors influencing MAR application use. Theoretically, internet access 

improves chances for inclusive development by lowering communication costs, vastly increasing 

information flows to market players, and expanding market borders (Efobi 2018). Technology 

adoption may be hampered by a lack of information or awareness, self-efficacy, and high 

transaction costs (Shaikh and Karjaluoto, 2015). An extensive telecommunications network helps 

address information asymmetry and transaction cost issues. Several findings on digital financial 

services inclusion and usage determinants revealed that demographic factors such as education, 
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income, age, and geographical location significantly affect inclusion and usage (Borg and Smith, 

2018; Zins and Weill, 2016; Arora, 2020). 

 

Several studies have been conducted in Ghana on the drivers of digital financial service usage and 

adoption (Agboh 2015; Awiagah et al. 2016; Glavee-Geo et al. 2019; Amoah et al. 2020). Agboh 

(2015) and Awiagah et al. (2016) explored the key determinants factors and challenges of adopting 

Information and Communication Technologies (ICT), e-commerce among Small and Medium 

Size Enterprises (SMEs) in Ghana. These studies identified that the major factors that influence 

SMEs customers to adopt and use ICT and e-commerce include perceived cost of a transaction, 

infrastructure conditions, perceived risk, and lack of information. Glavee-Geo et al. (2019) 

emphasized that the drivers of consumer engagement in mobile money services in Ghana include 

performance expectancy, perceived risk, subjective norm, and consumer empowerment and 

strongly advocated for financial technology firms to improve their services to help society. An 

effort was made by Amoah et al. (2020) to identify the determinants factors that drive people to 

use mobile money as an instrument for financial inclusion in Ghana. Amoah et al. (2020) revealed 

that the motivating factors that propel people to use mobile money in Ghana include service 

availability, education, and income. The utility-maximizing assumptions cannot explain the 

emphasized behaviour intention alone.  

 

In digital financial services adoption studies, including digital payment platforms, mobile financial 

services, and branchless banking, several researchers have used either framework of behavioural 

intentions, subjective norms, attitude, or demographic characteristics to identify the determinants 

of DFS adoption. Attitude expresses a consumer’s perception of DFS. At the same time, Subjective 

norms reflect the social influences that may impact a person’s desire to use DFS, and behavioural 

intentions express views about having the required resources and opportunities to adopt DFS. As 

many investigations have shown, for example, in the work of Ananda et al. (2020), Teklemariam 

(2021), Yavuz et al. (2021) and Shaikh and Heikki (2015), the vital moderating variables were 

behavioural intentions/subjective norms/attitude factors. Also, in research by Amoah et al. (2020), 

Gichuki and Mulu-Mutuku (2018), and Ghosh and Hom Chaudhury (2020), attention was drawn 

to the demographic characteristics. Again, many studies on DFSs use small sample size data, 

perhaps due to challenges in data collecting (Ananda et al. 2020; Crabbe 2009; Khan and Siddiqui 

2019). Small sample size cannot provide an in-depth picture of the connection between variables. 

It cannot provide an appropriate depiction of performing economic rationale research more 

dynamically. The study novelty is in several aspects. First, nationally representative data with a 

large sample from Ghana allows for an in-depth view of the relationship between variables and 

appropriate representation of economic rationale research. It also looks at a multi-dimensional 

factor that influences digital financial services among the Ghana populace from behavioural 

intentions/subjective norms/attitudes and socio-demographic characteristics for better insight into 

adoption intentions. Finally, it helps close a gap in the academic literature by broadening empirical 

research on digital financial services and adoption levels. 
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Based on the relevant literature, six key variables and four control variables affecting digital 

financial services adoption were identified, and a conceptual framework was built, helping develop 

the hypothesis. 

 

 

Effort Expectancy (E.E.) 

With the use of the Unified Theory of Acceptance and Use of Technology (UTAUT), Tsai et al. 

(2013) studies revealed that one of the most prominent determinant factors of Consumer adoption 

behaviours of internet banks is effort expectancy (E.E.). Shaikh et al. (2021) confirmed that E.E. 

strongly influences digital financial service adoption. The researchers highlighted the importance 

of E.E. as a major driver of adoption intention and its interaction with perceived risk, emphasizing 

the unique role of both risk and E.E. in the adoption process. An empirical study by Gupta et al. 

(2008) to explore ICT adoption behaviour in a government organization in a developing country 

found out that effort expectancy has positively impacted ICT use. 

  

Awareness (Aw) 

Based on the innovation diffusion theory, Kalish (1985) reported that two stages define the 

adoption of a new product: awareness and adoption. The awareness stage is when a user is educated 

about the product search characteristics. Thus, after innovation is presented, non-adopters are 

persuaded by adopters via their interactions, eventually leading to adoption. According to Noor 

(2011), awareness is one of the key factors that affect users’ intention to adopt mobile banking 

technologies. Research that looked at the factors that affect women’s adoption of various mobile 

money technologies by micro-entrepreneurs found that women’s participation in table banking 

groups would readily influence awareness and, as a result, improve the adoption of mobile 

payments services (Gichuki and Mulu-Mutuku 2018). 

 

Facilitating Conditions (F.C.) 

The facilitating conditions here refer to the ready availability of infrastructure and technological 

resources by DFS providers to the users of DFS. Karakostas et al. (2005) indicated that modern 

technological facilities are considered a source of competitive advantage since it allows 

organizations to discover and exploit consumer information while fostering profitable and long-

term one-to-one connections. A study argues that, as supporting digital infrastructures become 

more accessible and available, Electronic business applications such as online banking and mobile 

will become more viable (Tan and Teo 2000; Gerrard and Cunningham 2003). Consequently, 

Internet users will be more likely to accept digital financial services. 

 

Transaction Cost (T.C.) 

Digital innovation in finance has improved the connectivity of systems, reduced transaction costs, 

and given rise to new business models and new entrants because the production of financial 

services can be disaggregated (Feyen et al. 2021). Lower transaction costs can make digital 

financial services more accessible and increase financial inclusion (Bachas et al., 2018). Electronic 

payments have made financial transactions easier by bringing services closer to clients, giving rise 

to customers   enhancing the performance banking performance (Aduda and Kingoo 2012) 
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Security and Privacy (S.P.) 

Consumer willingness to adopt digital technology and financial services goes beyond being 

cheaper or more attractive but instead considers the security and privacy concerns. Consumers’ 

primary reasons to change financial institutions are a lack of confidence and discontent (Jünger 

and Mietzner 2020; Maier 2016). In a study to examine the limitations of mobile-payment services’ 

rapid adoption, the authors find out that perceived security impacts adoption of mobile payments 

(Johnson 2018). Security and privacy should be the top priority when developing digital financial 

systems. DFS decisions are frequently based on sensitive data. The lack of transparency about 

privacy policy and the proper use of security measures on mobile devices and backend servers 

lower customer confidence and are less likely to adopt digital finance technology (Traynor 2018).  

 

Self-efficacy (S.E.) 

Alalwan et al. (2015) concluded that despite the rapid development of Internet banking, consumers 

in undeveloped countries continue to be hesitant to use this technology due to their self-efficacy. 

Wood and Albert defined Self-efficacy as confidence in one’s ability to mobilize the motivation, 

cognitive resources, and courses of action required to fulfil specific situational demands (Wood 

and Bandura, 1989). Individuals with strong self-efficacy view digital payments as user-friendly 

and simple to use. They are less reluctant to change; hence, the beliefs directly or indirectly affect 

consumer behaviour to adopt digital financial service technology (Ma and Chao, 2011). In 

technology-based self-service research, the authors found that self-efficacy improves novice 

consumers’ financial performance perceptions, service value assessments, and future use 

intentions (Van Beuningen et al., 2009). 

 

The following hypothesis has been developed based on the findings and empirical studies from the 

previous research. 

Hypothesis 1 (H1). Effort expectancy has a positive relationship with the adoption of digital 

financial services. 

Hypothesis 2 (H2). User awareness positively influences the adoption of digital financial services.   

Hypothesis 3 (H3). Facilitating conditions have a positive effect on the adoption of digital 

financial services.  

Hypothesis 4 (H4). The lower cost of transactions is positively associated with adopting digital 

financial services. 

Hypothesis 5 (H5). Security/privacy positively affects the adoption of digital financial services. 

Hypothesis 6 (H6). Self-efficacy positively relates to digital financial services adoption. 
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Figure 1 Framework for the adoption of digital financial services  

METHODOLOGY 

Data and Study Design 

We used World Bank’s Ghana-Financial Inclusion Insights Survey 2014 (GFIIS-2014) in our 

analyses. GFIIS-2014 was carried out to provide practical insights into digital financial services 

(DFS). The data set gives detailed information on the adoption and use of DFS among key target 

groups (World Bank, 2016). GFIIS-2014 is nationally representative, with a sample size of 3002 

Ghanaian adults aged 15 and above. The study was conducted in all the regions of Ghana. The 

sample frame for the research was the list of Enumeration Areas (E.A.s) created for the 2010 Ghana 

Population and Housing Census. A two-stage stratified cluster design was used for the household 

sample survey. The frame was stratified into urban and rural areas of residency. The target sample 

of 3000 respondents was initially assigned to the country’s ten regions in proportion to their 

projected population of 15 years and older. The resulting sample allocation within each region was 

proportionately allocated between urban and rural regions. In the first stage, a total of 300 EAs 

were randomly selected. In the second stage, a household was selected from the 300 EAs using the 

random walk method (World Bank, 2016; AFI, 2019). 

 

 Dependent Variable  

The probability of a consumer’s adoption of digital financial services is employed as a dependent 

variable of this study. The dependent variable is a binary variable indicating whether or not a 

respondent has adopted any digital financial services. The World Bank’s Ghana-Financial 

Inclusion Insights Survey 2014 (GFIIS-2014) has a DFS adoption variable. GFIIS-2014 define a 

DFS adoption account as an account used in any financial transaction at least once in the last 90 

days or three months through digital/electronic technologies. They include e-money (which may 

be launched online or via a mobile phone), payment cards, and a regular bank account. DFS 

account refers to a branchless banking account and an e-money account provided in a mobile 

Digital financial services 
Adoption (DFSA)

socio-demgraphics features

Educational level , Economic status ,Age , Region

Behavioral intentions/Attitude/Subjectivity norms

Effort expectancy, Awareness, Facilitating 
conditions, Transaction cost, Security/Privacy, Self-
efficacy
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money wallet or electronic wallet for this working framework. The indicator is converted to binary 

to indicate whether an individual adopted DFS or not. The value of 1indicated adopted DFS and a 

value of 0 if not. The adopted DFS account is defined as an account used at least once in the last 

90 days.  

Main Variables of Interest 

In line with the previous studies, the key explanatory variables used in our analysis are effort 

expectancy, Awareness, Facilitating conditions, Transaction cost, Security/Privacy, and Self-

efficacy. The effort expectancy was divided into four categories: very easy, easy, difficult, and 

very difficult. The awareness variable is the response to whether an individual has ever heard any 

particular DFS. The awareness was put into two categories: aware or not aware. The facilitating 

conditions were measured based on whether a particular DFS has a reliable network and facilities 

compatible with other technologies. The facilitating conditions fell into two categories: reliable 

network and facilities and limited network and resources. The transaction cost was measured based 

on DFS account charges and was put into three categories: high, medium, and low. The 

security/privacy measurement was based on whether individuals feel protected, assured, secured, 

and trust when using DFS. The variable was categorized into two; secure/privacy and not 

secure/privacy. Self-efficacy was divided into three categories: Do everything myself, somebody 

helps part, and somebody helps the entire activity. 

Control Variables  

Some of the cross-sectional differences in adoption can only be explained if appropriate controls 

are used. By adding this collection of covariates, we can statistically control their possible effects 

on the likelihood of adopting DFS and estimate the cumulative effects of the suggested explanatory 

variables more accurately. In our research, we account for socio-demographic characteristics. Our 

control variables include educational level, economic status, age, and region. Educational level is 

a categorical variable divided into six categories: No formal, primary, secondary, diploma, 

undergraduate and postgraduate. Age fell into four groups: 75+, 55-74, 35-54, and 15-34. The 

economic status was divided based on the poverty line and put into two groups: above and below. 

The final variable is the region. The region here refers to all administrative regions in Ghana, and 

as of 2014, Ghana had ten administrative regions. Table 2 has detailed information about the region. 

 

Statistical Analysis 

Due to the dichotomous nature of the dependent variable, a multinomial Logit model is constructed. 

Similar models have been used to examine the adoption of digital financial services in the previous 

studies (Zhu et al. 2003; Gan et al. 2006). The logit regression model follows the conceptual 

framework for digital financial services adoption shown in Figure 1. 

Pr(𝑎𝑑𝑜𝑝𝑡𝑖𝑜𝑛 = 1) = 𝜑(𝛾′𝑥) + 휀𝑖 

= 𝜑(𝛼 + 𝛽1. 𝐸𝐸 +  𝛽2. 𝐴𝑤 +  𝛽3. 𝐹𝐶 +  𝛽4. 𝑇𝐶 +  𝛽5. 𝑆𝑃 +  𝛽6. 𝑆𝐸 + ∑ 𝛿𝑖. 𝑆𝐷 + 휀𝑖 ) …. (1) 
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Where 𝜑(. )  represents the logistic distribution’s probability density function and 휀𝑖  denotes error 

terms. Table 1 has a definition of the variables. This model includes the six hypotheses that were 

previously established. Equation (1) is used to determine the effect of independent variables on 

digital financial service adoption. Equation (1) shows the contribution of each component to the 

degree of digital financial service adoption, according to Greene (2012). The logit model’s 

parameters are not necessarily the marginal effects like the nonlinear regression models. We used 

the marginal effects equation below to illustrate the effects of changes in explanatory factors on 

the probability of the dependent variable. Marginal effects are essential since certain limitations 

and interpretational problems are, particularly with nonlinear models such as logit regression (Jann, 

2013; Williams, 2012). The introduction of marginal effects improves the analysis’s meaning, 

intuitiveness, and ease of interpretation (Jann, 2013). 
𝜕Pr (𝑎𝑑𝑜𝑝𝑡𝑖𝑜𝑛 = 1)

𝜕𝑥
= 𝜑(𝛾′𝑥)[1 − 𝜑(𝛾′𝑥)]𝛾                                      (2) 

  

The study used T-test statistics and means estimations to analyze digital financial services adoption 

differences among key socio-demographic characteristics such as education level, gender, age, 

residence, and region.  

 

A series of tests were conducted to ensure our model’s validity, robustness, and fitness. To account 

for the potential endogeneity of digital financial service adoption and its determinants, we regress 

our measures on a set of instruments found in the digital financial services adoption impediments 

and drivers from previous studies and used the relevant predicted variables in our estimates. After 

the regression, the link function test was performed to ensure no misspecification or lack of 

relevant independent variables in our model. The link function test reveals that hat|P| =0.000 and 

hatsq|P|=0.107, indicating the use of appropriate determinants and all relevant independent 

variables are included; therefore, the model specification is correct (Stukel, 1988; Pulkstenis and 

Robinson, 2002). Furthermore, the Hosmer and Lemeshow Goodness-of-Fit test was performed to 

determine the model’s suitability. The test yielded a p-value of 0.334, indicating that the logistic 

model fit the data well (Hosmer et al. 1997; Polasik and Wisniewski 2009). The study also used 

the variance inflation factor (VIF) to check for the possibility of multicollinearity; details of VIF 

are displayed in table 3. All the VIFs were less than 10, with an average VIF of 1.45, suggesting 

our predictors are free from multicollinearity and that our conclusions drawn regarding the 

relationships between explanatory and response variables are correct (Midi et al. 2010). 

 

RESULTS AND DISCUSSION  

Results 

Demographic Profile of Respondent 

Table 2 presents the demographic characteristics of the sample data. The data shows that more 

than half of the respondents were female (57.7%), whereas 42.3% were male. The majority (40.3%) 

had secondary education, followed by primary education (36.9%), and 11.9% had no formal 

education. Two-thirds of the sampled population were aged between 15 and 34 years, while just 
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1.2% were 75 or more. In terms of economic status, over a half (73. 7%) of the respondents were 

above the poverty line ($2.5 as poverty line). Also, 26.3% were below this line. The sample also 

included a percentage of the respondent who was not employed (34.8%), and 63.7% were 

employed. The majority of the people reside in urban (54.8%). Per the regional residence, the 

Ashanti region had the highest percentage (19.6%), followed by Greater Accra (18.0%), and the 

least was recorded in the Upper West region (2.7%). The vast majority of respondents (91.4%) 

claimed to own mobile phones, with only 9% reporting not owning one. Regarding the source of 

DFS information, most of the respondents (50.4%) reported getting their information from 

television, followed by radio/newspaper/billboard (28.3) and 19.4% from their Family 

members/colleagues.  

 

DFS Adoption Level among Key Groups 

Table 4 presents the DFS adoptability among key demographic groups in Ghana. A substantial 

significance difference (p=0.000) was found in the adoption of DFS by educational level, gender, 

and residence. For example, the adoption level of DFS for postgraduate (89.5% vs 15.4%), 

undergraduate (74.6% vs 15.4%) were over three times greater for the postgraduate compared to 

the no formal education. Again, the percentage of postgraduates (89.5% vs 21.2%) who had 

adopted DFS was approximately three times that of people with primary education. Regarding 

gender, males (39.7% vs 26.1%) had the highest differential adoption level. As per the residence, 

the adoption level of people who resided in urban areas (38.5% vs 23.7%) was almost twice that 

of people in rural areas. Furthermore, substantial differentials (p=0.006) were found in adopting 

D.F.s of several regions in Ghana. For example, adoption levels in the Greater Accra region (44.3% 

vs 19.6%) and the Eastern region (38.1% vs 19.6%) were roughly two times those in the Northern 

region. For the age group-wise, there was no significant difference (p=0.708); however, the young 

people aged between 15 and 34 (36.0) had the highest adoption level.  

Empirical Evidence 

Table 5 reports the estimated coefficients of the logit regression for each of the predictors of digital 

financial services. We observed that effort expectancy, awareness, facilitating conditions, 

transaction cost, security/privacy, and Self-efficacy influence the adoption of digital financial 

services in Ghana. Facilitating conditions positively influence the adoption of DFS at a 1% 

significant level. Effort expectancy, awareness, transaction cost, and security/privacy also 

positively correlated with adopting digital financial services at a 5% significant level. Again, self-

efficacy positively relates to the adoption of DFS. Concerning the control variables, all were found 

to have a relation with the DFS adoption except region. Education level positively influenced DFS 

adoption at a 1% significant level. Meanwhile, economic status and age negatively correlated with 

DFS adoption at significant levels of 10% and 5%, respectively.  

 

Table 6 provides the estimated average marginal effects (AME) of the main variables of interest 

after logit regression. The marginal effects measure the degree and significance of the relationship 

between predictors and outcomes. According to the AME measured, a 1% improvement in the 

facilitating conditions is significantly associated with a high probability of adopting DFS by 0.285 
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(28.5%). The results also show that effort expectancy, awareness, and self-efficacy are 

significantly associated with increases in the probability of adopting DFS by 0.007(0.7%), 

0.023(2.3%), and 0.024 (2.4%), respectively. At the same time, a 1% lower transaction cost is 

significantly associated with an increase in the probability of adopting DFS by 0.030(3.0%).  

 

Table 1. Descriptive Statistics of Variables  

Explanatory Variables  Acronyms Mean Standard 

deviation 

Minimum Maximum 

Key variables  

Effort Expectancy 

Awareness 

Facilitating conditions 

Transaction cost  

Security/Privacy 

Self-efficacy 

Control variables(SD) 

Educational level  

Economic status 

Age  

Region  

 

E.E. 

Aw 

F.C. 

T.C. 

S.P. 

S.E. 

 

El 

E.S. 

Age 

Rn 

 

3.451 

1.738 

1.279 

1.147 

1.566 

1.144 

 

2.560 

0.262 

3.552 

4.746 

 

1.320 

0.440 

0.449 

0.373 

0.496 

0.483 

 

0.972 

0.440 

0.699 

2.941 

 

1 

1 

1 

1 

1 

1 

 

1 

1 

1 

1 

 

 

4 

2 

2 

3 

2 

3 

 

6 

2 

4 

10 

 

 

Table 2. Demographic Profile of the Sample Data 

Demographic variable Frequency (N=3002) Percentage 

Gender 

Female 

Male 

Educational level 

No formal education 

Primary education 

Secondary education 

Diploma 

Undergraduate 

Postgraduate 

Age(years) 

75+ 

55-74 

35-54 

15-34 

Economic status (($2.50 poverty line) 

Above poverty line 

Below poverty line 

 

1731 

1271 

 

358 

1107 

1210 

174 

134 

19 

 

37 

250 

734 

1981 

 

2214 

788 

 

57.7 

42.3 

 

11.9 

36.9 

40.3 

5.8 

4.5 

0.6 

 

1.2 

8.3 

24.5 

66.0 

 

73.7 

26.3 
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Employment status 

Employed within a year  

Not employed within a year   

Others   

Residence      

Urban 

Rural 

Region    

Ashanti 

Bono-Ahafo 

Central 

Eastern  

Greater Accra 

Northern 

Upper West 

Upper East 

Volta 

Western 

Mobile phone ownership 

Yes 

No   

First source of DFS information    

Radio/Newspaper/Billboard 

Television 

Family members/Colleagues 

Service Providers 

 

1911 

1046 

45 

 

1645 

1357 

 

590 

270 

260 

320 

540 

270 

81 

120 

260 

291 

 

2743 

259 

 

850 

1512 

582 

58 

 

63.7 

34.8 

1.5 

 

54.8 

45.2 

 

19.6 

9.0 

8.6 

10.7 

18.0 

9.0 

2.7 

4.0 

8.7 

9.7 

 

91.4 

8.6 

 

28.3 

50.4 

19.4 

1.9 

 

Table 3. Variance inflation factor (VIF) 

Variables  VIF  Tolerance   

Effort expectancy 

Awareness 

Facilitating conditions 

Transaction cost 

Security/Privacy 

Self-efficacy 

Educational level  

Economic status                            

Age  

Region 

Mean VIF 

1.06 

1.07 

2.83 

2.73 

1.04 

1.14 

1.27 

1.18 

1.12 

1.04 

1.45 

0.940 

0.935 

0.353 

0.367 

0.960 

0.877 

0.785 

0.849 

0.892 

0.961 
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Table 4. Digital Financial Services (DFS) Adoption Level among Key Groups   

Key groups          DFS  level % ( 95%  CI) P-value  

Educational level 

No formal education                                                      

Primary education 

Secondary education 

Diploma 

Undergraduate 

Postgraduate     

Gender  

Male 

Female 

Age (years) 

75+ 

55-74 

35-54 

14-34 

Residence 

Urban 

Rural 

Region 

Ashanti  

Bono-Ahafo 

Central 

Eastern 

Greater Accra 

Northern  

Upper East 

Upper West 

Western 

Volta  

 

15.4(11.6-19.1) 

21.2(18.8-23.6) 

35.4(32.7-38.1) 

69.5(62.7-76.4) 

74.6(67.2-82.0) 

89.5(75.3-100) 

 

39.7(47.0-52.4) 

26.1(34.0-38.1) 

 

29.8(26.5-33.2) 

32.1(30.0-34.1) 

30.4(17.1-47.7) 

36.0(30.0-42.0) 

 

38.5(41.2-45.9) 

23.7(26.5-31.0) 

 

31.0(27.3-34.8) 

31.1(25.6-36.6) 

30.0(32.8-43.5) 

38.1(29.2-39.6) 

44.3(40.1-48.5) 

19.6(14.9-24.4) 

30.8(22.5-39.1) 

27.2(17.4-36.1) 

23.4(18.5-28.2) 

26.9 (21.5-32.4) 

 

0.000*** 

 

 

 

 

 

 

0.000*** 

 

 

0.708 

 

 

 

 

0.000*** 

 

 

0.006** 

 

Note: (95% CIs) denotes 95% confidence intervals and ***, **,* denotes significant at 1%, 5% and 10% level respectively.  

 

Table 5. Logit Regression Results  

Explanatory variable Coefficients (S.E.) P-value 

Key variables 

Effort expectancy 

Awareness 

Facilitating conditions 

Transaction cost 

Security/Privacy 

Self-efficacy 

Controlled variables 

 

0.127 (0.060)** 

0.420 (0.171)** 

5.167 (0.247)*** 

0.552 (0233)** 

0.381 (0.164)** 

0.430 (0.232)* 

 

 

0.034 

0.014 

0.000 

0.018 

0.020 

0.064 
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Educational level  

Economic status                            

Age  

Region 

Intercept  

Model significance 

Number of observation  

Pseudo R-squared 

log of likelihood 

chi-squared (10) 

Prob > chi-squared 

0.601 (0.087)*** 

-0.390 (0.204)* 

-0.391 (0.114)** 

0.021 ( 0.016) 

-7.45 (0.790) 

0.000 

0.055 

0.001 

0.438 

0.000 

 

3002 

0.660 

-638.277 

2480.14 

0.000 
Note: SE denotes standard error and ***, **,* denotes significant at 1%, 5% and 10% level respectively.  

 

Table 6 Average Marginal Effects (AME) of Logit Regression  

Explanatory variable  Average Marginal 

effects(SE) 

P-value  Decisions on hypothesis 

Key variables 

Effort expectancy 

Awareness 

Facilitating conditions 

Transaction cost 

Security/Privacy 

Self-efficacy  

 

0.007(0.003)** 

0.023(0.009)** 

0.285(0.014)*** 

0.030(0.013)** 

0.021(0.009)** 

0.024(0.044)* 

 

0.035 

0.015 

0.000 

0.019 

0.021 

0.065 

 

H1:accept (P-value<0.05) 

H2:accept (P-value<0.05) 

H3:accept P-value<0.05) 

H4:accept (P-value<0.05) 

H5:accept(P-value<0.05) 

H6:accept(P-value<0.05) 
Note: ***, **,* denotes significant at 1%, 5% and 10% level respectively.  

DISCUSSIONS 

Digital financial services help the poor access basic financial services in their daily lives, and the 

technologically advanced financial systems bring rapid economic development to many countries. 

Efforts to understand and address digital financial services problems must continue as well. 

Findings from the current studies reveal major determinants of digital financial services adoption 

and the adoption level among key demographic groups in Ghana. 

 

Digital Financial Services (DFS) Adoption Level among Key Groups 

The current study indicates that the adoption level of DFS differs among people with different 

educational levels. Most notably, the adoptability rate of people with postgraduate backgrounds is 

higher than people with no formal education. These findings have been confirmed by Prasad et al. 

(2018). Financial literacy enables a person to make well-informed and successful judgments based 

on their knowledge of finances. People with higher educational backgrounds have acquired the 

requisite knowledge and a better way to make effective DFS decisions, hence the higher adoption 

rate of DFS among this group of people. There is a great gap in DFS adoptability among men and 

women. Generally, men have higher access and usage of DFS than women. In separate studies, 

Arora (2020) and Hilbert (2011) revealed factors affecting DFS usage: low empowerment of 
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women, fewer women ownership of mobile phones compared to men, less access to the internet 

by women, and income inequalities. Many women, especially in low-income countries, are 

less likely to adopt DFS than men because they lack the necessary resources to access the DFS. 

As found in the previous work by Fong (2009), the adoption of DFS differs significantly among 

people who reside in urban centres and rural areas and people who live in different regions of 

the country. According to Salemink et al. (2017), digital connectivity and diffusion of 

technologies impact DFS adoption and usage. The continuous and increasing disparities in data 

infrastructure quality between Ghana’s urban, rural and administrative regions can be attributed to 

the discrepancies in DFS adoption between rural and urban areas and the regional lines. Again, 

Differences in DFS adoption can be linked to hindered technology dissemination and lower 

average levels of education and skills in rural areas and certain administrative regions. 

Determinants of Digital Financial Services in Ghana 

In this current study, facilitating conditions influence DFS adoption and are characterized by a 

higher probability of adopting digital financial services. The findings from this present work are 

consistent with previous work (Yang and Forney 2013; DA Gayan et al. 2020). The opportunities 

and resources available can determine whether individuals adopt particular digital financial 

services or not. The availability of digital financial services infrastructures such as mobile device 

accessibility, high-speed internet access, and widespread internet connectivity have influenced 

people’s choice of DFS. This case is mainly related to Ghana as many people tend to adopt any 

digital financial that has resources available to the larger population. The study further revealed 

that effort expectancy is related to DFS adoption and increases the probability of adopting DFS. 

These findings are consistent with Tsai et al. (2013) and Gupta et al. (2008) separate reports. There 

is a high likelihood that people will adopt particular digital financial services when they perceive 

that it is easy to use and comfortable to operate (Daka and Phiri 2019). The probability of adopting 

digital financial services technology in Ghana increased when people perceived it as simple and 

easy to understand. In this case, easy navigations and big screen sizes for easy view and easy 

financial transaction processing will improve DFS adoption.  

 

Awareness is also a factor that influences and increases the probability of people adopting a 

particular DFS technology. The extent of information and benefits a customer knows about 

particular DFS technology can influence the probability of adoption (Noor, 2011). Customer 

awareness of DFS technology’s existence, features, and benefits will affect the probability of 

adoption. The study’s current results also suggest a relationship between transaction cost and DFS 

adoption, and lower transaction cost increases the probability of adoption. This study outcome 

occurred in existing literature (Bachas et al., 2018; Garcia-Swartz et al., 2006). The costs 

associated with digital financial services, such as account opening fees, minimum balance 

requirements, end-user fees, cash-in, and cash-out fees, restrict the poor from using digital 

financial services. Indirect transaction fees, such as travel time, are another impediment: The 

distance to the closest mobile money agent or bank is a significant predictor of using any DFS 

(Bachas et al. 2018; Jack and Suri 2014). The transactions fees and mobile agent proximity play a 

key role for people to use DFS in Ghana. Effectively managing digital financial services 
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technology costs and lowering transaction costs improves financial inclusion and encourages DFS 

adoption. 

  

Moreover, empirical evidence from this study reveals that security/privacy influences DFS 

adoption and increases the probability of DFS adoption in Ghana. The recent security breaches 

have made consumers wary about using the digital financial pay system (Johnson, 2018). When 

people are concerned about DFS because of the possible breach of their personal information and 

putting it at risk, they will be reluctant to use it and, therefore, not adopt it (Slade et al., 2013). 

Secure network and risk-free DFS technologies increase consumer trust and adoption. The result 

also portrayed that self-efficacy influences person’s intention to adopt DFS and increases the 

probability of adoption. This result is consistent with previous studies (Ma and Chao, 2011). 

Higher self-efficacy enhances behaviour intentions to use DFS technologies by making them more 

accessible and lowering resistance (Alalwan et al., 2015). Believing in a high level of competence 

and handling DFS technology by individuals can lead to DFS adoption. Individual perception and 

confidence to manage particular DFS technologies can lead to acceptance.  

 

Implication to Research and Practice 

The research identifies key concerns that need practical implementation in business enterprises 

and government sectors in this digital age. The study has shown that customers’ awareness of 

digital financial services, security and privacy, and low transaction costs increases consumers’ 

adoption of digital financial services. In this case, corporate firms need to intensify user education 

about the product search characteristics. At the same time, security and privacy should be major 

priorities when establishing digital financial systems to safeguard consumers’ security and privacy. 

Government regulatory reforms or policy initiatives to enhance consumer protection, build 

customer confidence, promote demand and digital infrastructure development for DFS may also 

help accelerate DFS adoption. 

 

CONCLUSION 

 

In general, digital financial services allow poorer members of society to fully engage in the 

financial system and open the market potential of individuals who are presently locked in the 

informal sector. Many people in Ghana and other developing save their money digitally through 

their mobile money account, credit cards, and debit cards and use them to make transactions. Since 

2010, the Ghana government has taken various steps to improve digital financial services. 

However, the adoption rate of DFS is still low in Ghana, and there is a significant difference in the 

adoption rate among key socio-demographic features. Although there is great progress in the 

government initiatives, it is insufficient to claim success if there are no continuously high use, and 

new digital financial services that consumer’s desire and will adopt. As a result, the present 

research recognized the need to examine the factors influencing Ghanaians to adopt DFS and the 

degree. The study also assessed the adoption rate differences among key demographic groups. This 

study assumed that six main variables would affect DFS adoption: effort expectancy, awareness, 

facilitating conditions, transaction cost, security/privacy, and self-efficacy and controlled for 

socio-demographics features. Hypotheses were developed to evaluate the relationship and degree 
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of effect. The findings revealed that all expected factors affect DFS adoption and enhance the 

likelihood of DFS adoption. Results also showed a vast difference in adoption level among key 

socio-demographic characteristics. Given the substantial degree of facilitating conditions and 

transaction costs that influence DFS adoption, including digital infrastructure and transaction costs 

in any intervention planning would be prudent. Any measure to invest in the DFS digital 

infrastructure, education, and awareness creation, especially in rural communities, will enhance 

DFS adoption and reduce adoption rate differences among key socio-demographic characteristics.  

 

Limitations and Suggestions for Future Studies 

Social desirability bias may be a significant factor in sample survey data, mainly when social 

conventions make it impossible to ensure privacy during interviews (Tourangeau and Yan 2007). 

Individuals may falsify their real behaviour to conform to the opinions and values of those in the 

room. For instance, since finances are sensitive, individuals may not always want to provide 

truthful answers. The current study encourages future research to emphasize individual privacy 

during an interview to build confidence to minimize social desirability bias and acquire accurate 

data. Furthermore, the verification and replication of the model generalization to validate the 

understanding of DFS adoption in the use of two different developing countries’ datasets for 

comparisons will be suggested in future studies.  
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