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Abstract:
This study examines how e-money usage affects consumer spending behaviour through discrete choice analysis considering demographic characteristics. It also assesses people’s attitudes towards the challenges and benefits of using e-money through ANOVA. Our analyses indicate that e-money significantly impacts consumer spending behaviour, with the type of e-money and the expenditure made with e-money both influencing the consumers’ expenditures. Gender, age, and employment status also affected consumers’ spending behaviour as expected. However, the length of e-money usage had no effect. Interestingly, the respondents’ challenges associated with using e-money had no significant effect on the frequency of e-money usage. On the contrary, the derived benefits of using e-money had significant effects.
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1. Introduction

The European Central Bank [1] defines electronic money as an electronic store of monetary value on a technical device that may be widely used for making payments to undertakings other than the issuer without necessarily involving bank accounts in the transaction but acting as a prepaid bearer instrument. Electronic money is a cost-effective alternative to cash for small value transactions and it serves as a convenient medium of sending and receiving money over the internet [2]. Thus, even though cash and cheque are still prevalent in some parts of the world, electronic payment mechanisms, especially mobile payments have become accepted by consumers and vendors in many economies due to the high penetration of mobile phone technology [3]. 

Money has always adapted to the different economic conditions. The forms that money has taken on over the centuries have always been closely connected with the technological developments in the economy. [4] argues that the concept of electronic money existed thousands of years ago and that the modern electronic money system is only an advanced version of the thousand-year-old technology.

Apart from its convenience and safety, electronic money also has a significant number of economic benefits which include mobilizing savings and ensuring that most of the cash available in the country is with financial institutions or banks [5]. This will make funds available to borrowers—both businesses and individuals. Furthermore, an electronic payment system has the ability to track individual spending to facilitate the design of products by the banks. This information could be useful to the government and central bank when making decisions.

Evidently, consumers today have the choice to pay for transactions with an increasingly growing range of payment mechanisms. Different payment methods induce different spending behaviour of consumers. Cash payment makes it easier to control spending than electronic payment. Thus, frugal consumers would prefer to make payment with cash in order to control their spending [6]. On the other hand, [7] has shown that the adoption of electronic money payment systems has led to increased consumer spending. Transactions become relatively cheaper with the use of electronic money. This stimulates a rise in the number of transactions and an increase in the velocity of money [8]. Arguably, the use of electronic money engenders impulse buying.

More recently, the Bank of England Governor Andrew Bailey indicated that digital innovation in payments is here to stay [9]. Tesla also lately purchased $1.5bn of Bitcoin and announced it will start accepting the cryptocurrency as payment [10]. Meanwhile, the ECB and the national central banks of the euro area are exploring the benefits and risks of a digital euro so that money continues to serve Europeans well [11]. And the Fed Chair Powell says digital dollar is a ‘high priority project’ [12]. Whereas the deepening and widening of electronic money systems in the developed countries continue at a rapid pace, progress is comparatively slow in developing countries because too many of their citizens do not have access to easy payments systems and banking accounts. Expansion in developing countries would require two things, among others: An understanding of how electronic money usage affects their citizens’ spending behaviour and the perceptions of their citizens towards the challenges and benefits associated with its usage.

A great deal of research conducted on electronic money explore how the various systems of electronic money operate e.g., [13]; [14]; [15]; among copious others. A substantial number of papers also focus on the privacy and security issues associated with the use of electronic money e.g., [16]; [17]; [18]. Others focus on the impact that electronic money has on the monetary system—more specifically whether electronic money poses a threat to the ability of central banks to control the value of their national currencies through conventional monetary policy [19], or the implications of the introduction of electronic money for the future of central banks and monetary policy effectiveness as a whole e.g., [20]; [21]; [22]; [23]; [8]. 

Increasingly, a strand of papers is focusing on how electronic money affects consumer behaviour; more precisely consumer spending e.g., [24]; [3]; [25]; [26]; [27]. These papers mostly focus on one or two forms of electronic money—electronic banking [24]; mobile money [3]; [25]; [28]; [26]; [29]; [30]; credit card [31]; [32]; [33]; debit card [34]; [35]; both credit card and debit card [36]; [37]; [38]; smart card [39]; e-wallet [40]; [41]; [42]. In developing countries where electronic money is gradually surfacing [43], a great deal of the literature is centred on mobile money.

While most papers focus on one or two forms of electronic money, our empirical analysis labels the various electronic money forms as “electronic money” and we analyse their effects on the spending behaviour of their users in Accra, taking demographic characteristics into consideration. In this regard, we follow the approach of [25] that is based on the Kenyan experience with electronic money vis-à-vis the effects M-PESA (a mobile banking system in Kenya) have on its users. However, unlike [25] who employed the Townsend Model of Financial Deepening and Growth, we used ordered logit. Another objective of the study is to assess the benefits and challenges of e-money to the consumer. We assume Accra to be representative of Ghana and this could be a limitation of the study. The Accra metropolis is the largest and most cosmopolitan urban area in Ghana and thus characterizes the country’s distinct demographic differences (see also [44]).

The organization of the paper is as follows: Section 1 is a general introduction. Section 2 expounds the model and data employed in the study; Section 3 interprets the empirical results and Section 4 concludes.





2. Methodology

2.1 Discrete Choice Theory
The theory of consumer choice has been the backbone of determining most consumer behaviour characteristics by linking the consumer’s preference to their expenditure and demand with a budget constraint. A buildout of this is the discrete choice theory that examines economic situations on a wider scope factoring the randomness and specificity of the environment in each economic situation. [45]) argues that discrete choice theory overcomes the rigidities and inadequacies of the study of consumer behaviour. Pioneered by McFadden in [46], discrete choice models have been employed to analyse, for example, preferred modes of transport e.g., [47]; [48]; [49]; [50], as well as product differentiation e.g., [51]; [52]. In recent times, the discrete choice model has also proven instrumental in health economics to address a wide range of health policy-related concerns e.g., [53]; [54].

[bookmark: _Hlk59204936]As in the studies on choice of transport mode or product differentiation, we employ discrete choice theory rather than traditional consumer choice theory because our dependent variable (consumer spending) was categorized into levels. In particular, the discrete choice model allows us to explore how the type of electronic money and the frequency of its usage affect consumer spending with the aid of the ordered logistic regression model. Consumer preference analysis by means of discrete choice is based on probability regression models [55]. The ordered logistic regression model is a probability regression model, best suited for ordinal outcome variables rather than continuous outcome variables [56] and as such can be used for empirical analysis of discrete choice. The outcome variables in our study are ordinal, making the ordered logistic model the best fit for our study. 

2.2	The Ordered Logit Model
This study examines how the type and usage of electronic money affect consumer spending, in the light of demographic characteristics by means of a discrete choice model. Our model is only applicable to data that meets the proportional odds assumption. The dependent variable—consumer spending—is ordered into low, medium, and high categories. [57] suggest that when the response variable of interest is ordinal, it is advisable to use a specific model such as the ordered logit. The ordered logit model is an extension of logistic regression. Whilst the logistic regression is applicable to only dichotomous dependent variables, the ordered logit permits the use of more than two ordered responsive categories.

Our final model is represented in the form: 



The dependent variable (consumer spending) represented by y, is 3 ordered discrete variables (low, medium, and high). The unobservable dependent variable y* is the latent variable corresponding to consumer spending (y). X consists of 6 independent variables – gender, age, employment status, type of e-money, expenditure using e-money, length of e-money usage, β is the corresponding parameter to be estimated, and ɛ is the error term subject to logistic distribution.
Let α1 < α2 < α3 represent the estimated critical value and the relationship between y* and y depends on whether it is greater than or less than the given critical value such that:
If y* ≤ α1 represents low, y=1
If α1 < y* ≤ α2 represents medium, y=2
If α2 <y* represents high, y=3.
Thus, given the independent variable , the response probability p, of the dependent variable Y at each value can be calculated as:

where  is the cumulative distribution function of the standard normal distribution.





2.3	ANOVA 
Other objectives of the study were to assess the benefits and challenges of e-money to the consumer. Questions were raised in questionnaires to address these objectives. Analysis of Variance (ANOVA) tests were subsequently carried out [58] to analyze the statistical significance of the ensuing responses. ANOVA which relies on the F statistic for inference, focuses on the difference of variances [59] and this makes it our preferred choice of statistical technique since our main concern is to test for the statistical significance between two variables. Specifically, we found a one-way ANOVA to be suitable for our analysis as it employs one independent variable with two or more levels and one dependent variable [60].

E-money usage is picked as our dependent variable because it measures how frequent the respondent uses e-money. The benefits comprised of time saving, less risky money as compared to fiat money, user friendly and convenient. The various challenges were security, privacy, interoperability, legal framework, technical infrastructure, high demand by customers, cost for customers and cost for issuers. These challenges and benefits were individually tested as independent variables against the dependent variable using the one-way ANOVA test.

[bookmark: _Hlk59215861]2.4	Method of Data Collection
We employ the mixed method research approach that is characterized by a combination of quantitative and qualitative methods within a single study [61] to retrieve the relevant data. According to [62], qualitative procedures stand in stark contrast to the methods of quantitative research. Quantitative inquiry uses diverse knowledge claims, inquiry approaches and data collection methods and analysis whilst qualitative procedures depend on the text and image data, although the procedures are similar. 

The data on electronic money was gathered through a series of interviews of 150 individuals from February 2019 to April 2019. Out of individuals, a sample size of 99 was obtained the data was cleaned. Random but purposeful sampling procedure was used in the selection of the respondents. To qualify as a respondent, a person must have any form of electronic money. The respondents included office workers, shop owners, students, and housewives. 

Questionnaires were generated to extract information on individual characteristics and individuals’ usage of the respective types of electronic money as well as monthly expenditure, monthly income and experience with electronic money i.e., benefits and challenges. The individual characteristics identified included the age-range, sex, marital status, occupation as well as educational status. 



3. Results and Discussion

3.1	Demographic Characteristics
Results from the survey as represented in Table 1, revealed that 65% of the respondents identified as males whilst 35% were females, making the findings of the survey more attributable to the male respondents than the female respondents. Also, about 82 % of the respondents were in the 20 to 40 year-group, whilst 64 % were in the 20 to 30 year-group. This is not surprising as a priori; one would expect the youth and adults to adapt to technology faster [63].

Table 1: Distribution of Gender and Age of Respondents
	Demographics
	Categories
	Frequency
	Percent (%)

	
Gender

	Male
	64
	65

	
	Female 
	35
	35

	
	Total
	99
	100

	

Age
	Below 20 years
	4
	4

	
	20 years
	45
	46

	
	30 years
	19
	19

	
	40 years 
	18
	18

	
	50 years and above
	12
	12

	
	Total
	99
	100


Source: Field Survey 2019

In addition, Table 2 shows that nearly 60% of the respondents identified as singles, 32% as married, 7% were divorced and 2% identified as widowed. The percentage of respondents who identified as employed constituted 66% of the respondents, 27% identified as students and 7% identified as unemployed. This suggests that most of the respondents are employed. Also, 74% identified as having at least tertiary level of education, 7% have secondary education whiles 18% have professional education. All this indicated a very high level of educated respondents.



Table 2: Distribution of Marital Status, Employment Status and Educational Background of Respondents
	Demographics
	Categories
	Frequency
	Percent (%)

	

Marital Status

	Singles
	58
	59

	
	Married 
	32
	32

	
	Divorced
	7
	7

	
	Widowed
	2
	2

	
	Total
	99
	100

	

Employment Status
	Employed
	65
	66

	
	Unemployed
	7
	7

	
	Students
	27
	27

	
	Total
	99
	100

	

Educational Background
	Professional 
	18
	18

	
	Tertiary
	74
	75

	
	Secondary
	7
	7

	
	Primary
	0
	0

	
	Total
	99
	100


Source: Field Survey 2019

From Table 3, 50% identified mobile money as their preferred choice for e-money transactions, 22% identified debit card as their preferred choice for e-money, 15% preferred credit card transactions and 13% prefer internet banking. This suggests that majority of the respondents prefer mobile money for their e-money transactions.

Table 3: Distribution of Respondents Views on the Types of E-money
	Type of E-Money
	Frequency
	Percent (%)

	Mobile money
	49
	50

	Debit card
	22
	22

	Credit card
	15
	15

	Internet banking
	13
	13

	Total
	99
	100


Source: Field Survey 2019

3.2	Ordered Logit Analysis
As discussed at length in Section 2, the expenditure variable, i.e., the dependent variable, was ordered into low, medium, and high expenditure settings to run the model as an ordered logistic regression. The low expenditure being the lowest order represents expenditure below Ghc1000, medium representing the second order from Gh¢1001 to Gh¢5000, and finally high representing the highest order which is expenditure above Gh¢5000. Low expenditure was the most frequent response accounting for about 55% of the response, medium accounted for 39% of the response, and 6% accounted for high expenditure.
The results of the ordered logistic regression and average margins are shown in Table 4 below.

Table 4: The Estimated Probabilities and Marginal Effects
	
	(1)
	(2)

	Variables
	Exp
	Marginal effects

	
	
	

	Gender
	-2.168***
	0.155***

	
	(0.826)
	(0.0534)

	Age
	1.344***
	-0.0959***

	
	(0.367)
	(0.0196)

	Employment status
	-1.458**
	0.104**

	
	(0.635)
	(0.0420)

	Length of e-money usage
	-0.473
	0.0337

	
	(0.331)
	(0.0224)

	Type of e-money
	0.809**
	-0.0577**

	
	(0.367)
	(0.0234)

	Expenditure using e-money
	4.604***
	-0.329***

	
	(1.016)
	(0.0535)

	Constant cut1
	6.015***
	

	
	(1.950)
	

	Constant cut2
	15.57***
	

	
	(3.418)
	

	
	
	

	Observations
	99
	99


Standard errors in parentheses
*** p<0.01, ** p<0.05

In view of the nature of this study, our interpretation will be inferred from both the results derived from the coefficients of the ordered logistic regression and those of the marginal effects analyses. While the coefficients of the ordered logistic regression show the ordered log-odds estimate (odds ratio) of the dependent variable as a result of a one unit increase in the predictor variable holding the others constant, the marginal effects coefficients reveal to us the predicted increment of the dependent variable associated with a unit increase in one of the covariates while holding the others constant [64]; [65]. The signs of the coefficients, however, are used to determine whether there was an increase or decrease given that the marginal effects change the signs [66]. From Table 4, only one of the six predictor variables is statistically insignificant. Of the significant variables, two had negative coefficients whilst three had positive coefficients. 

Gender and employment status both had negative effects on the monthly expenditure. The gender variable was coded 0 for male and 1 for female. Hence, from the table, the ordered log-odds estimate for a female’s expenditure is 2.17 levels lower than that for a male. This is in line with findings from [67] that suggest the existence of discrimination in the Ghanaian labour market, with men earning significantly higher wages than women. Also, from the table, the employment status shows that the ordered log odds for a student’s expenditure is 1.46 levels lower than an employed respondent and 1.46 levels higher than an unemployed respondent.

Age, and expenditure using e-money all have positive effects on the respondent’s expenditure. The results for age suggest that a unit increase in the respondent’s age which in this case is 10 years, has a marginal effect of 9.6% increase in their monthly expenditure and an ordered log odds estimate of a 1.34 level increment in their monthly expenditure. 

The outcome for the type of e-money used is more concerned with how a change in the type of electronic money tool used may affect the respondent’s monthly expenditure. From the table, the mere choice of a respondent’s electronic money tool has a 5.8% marginal effect on the respondent’s monthly expenditure. Length of e-money usage had no effect on monthly expenditure


3.3	ANOVA 

3.3.1	Challenges Associated with E-Money Usage
The ANOVA results from the respondents’ attitude towards the challenges associated with the use of electronic money are presented in Tables 5. 

Table 5: ANOVA Results for the Challenges attributed to E-Money Usage
	Challenges 
	F-statistic
	P-value

	
Security
Privacy
Interoperability
Legal framework
Technical infrastructure
High demand by customers
Cost for customers
Cost for issuers 

	
1.36
0.16
0.18
0.10
0.11
0.03
0.05
0.01

	
0.246
0.687
0.675
0.754
0.739
0.860
0.819
0.920



Source: Field Survey 2019

The table clearly shows that the challenges faced by the respondents has no significant (P ≤ 0.05) effect on how often the respondents use e-money. Security being the most selected obstacle obtained an F statistic of 1.36 and a level of significance of 0.246. This postulates that the challenge(s) faced by the respondents has/have no significant effect on their use of e-money. 

3.3.2	Benefits Associated with E-Money Usage
The respondents’ perceptions towards the benefits of the usage of electronic money are presented in Table 6. The respondents were asked to agree or disagree with some benefits associated with the use of e-money. According to the table, 92% of the respondents agree to e-money being convenient, 79% of respondents agree that e-money is less risky than fiat money, i.e., notes and coins. 90% of the respondents agree to e-money being user-friendly, and 92% of respondents agree that e-money saves them time. The majority of the respondents agree with the benefits associated with the use of e-money.  

Table 6: ANOVA Results for the Benefits Associated with E-Money Usage
	Benefits of E-money
	F-statistic
	P-value

	
	
	

	Time saving
Less-risky compared to fiat money
Convenient
User friendly

	12.74
3.82
12.74
9.69

	0.000***
0.050**
0.000***
0.002***



*** p<0.01, ** p≤0.05
Source: Field Survey 2019

From Table 6, it is unequivocal that the benefits of using e-money have a significant (P ≤ 0.05) effect on how often the respondents use e-money. This meets a priori expectations. Aside the benefit of being less risky compared to fiat money which has an F-statistic of 3.82 and a P-value of 0.05, making it a significant benefit, all the other benefits obtained a P-value of 0.00, making them highly significant to affecting the respondents’ use of e-money. In contrast to the challenges, the benefits seem to be the driving forces behind the use E-Money.



4. Conclusions and Recommendations
In recent years, technology has transformed our way of life and how we trade is no exception. Electronic money is gradually taking over fiat money, and the inroads are envisaged to affect consumer behaviour. This study examines how electronic money usage affects consumer spending behaviour in light of demographic characteristics. It also assesses people’s attitudes towards the challenges and benefits of the usage of electronic money. 
Our analyses indicate that electronic money does indeed significantly impact consumer spending behaviour with the type of electronic money and the expenditure made with electronic money both influencing consumers’ expenditures. Gender, age, and employment status also affected consumers’ spending behaviour as expected. However, the length of electronic money usage had no effect. 
Interestingly, the respondents' challenges associated with using e-money had no significant effect on the frequency of electronic money usage. On the contrary, the derived benefits of using e-money had significant effects. That the challenges had no significant effects on electronic money usage should not be an incentive for manufacturers of e-money apps to neglect these challenges. Helping consumers overcome these challenges will improve electronic money usage.  
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