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Abstract: The lockdown restrictions during the COVID-19 pandemic led to increased interest in
Fintech and digital finance solutions, and it gave people an incentive to join the formal financial
sector by owning a formal account. People became interested in information about Fintech and
digital finance solutions, and it led them to search the Internet to obtain information about Fintech,
digital finance, and financial inclusion. In this study, we investigate whether interest in Internet
information about Fintech and digital finance led to interest in Internet information about financial
inclusion during the COVID-19 pandemic. Using global data that capture interest over time, we
found that interest in information about Fintech was greater in developed countries while interest
in information about financial inclusion was greater in developing countries during the pandemic.
Interest in Fintech information was strongly correlated with interest in financial inclusion information
during the pandemic. Interest in Fintech information had a significant positive effect on interest in
financial inclusion information during the pandemic. There is a unidirectional causality between
interest in Fintech information and interest in financial inclusion information during the pandemic.
The implication of these findings is that interest in Fintech information is an important determinant
of interest in financial inclusion information.

Keywords: information; digital finance; financial inclusion; Fintech; Internet; COVID-19; pandemic;
financial technology; financial innovation; web search; Google Trends

JEL Classification: G2; G3; G16

1. Introduction

Financial exclusion is a major challenge in many countries. The World Bank estimates
that more than two billion people are unbanked and lack access to safe, reliable, and afford-
able financial services [1]. The common causes of financial exclusion are high transaction
costs, financial illiteracy, structural inequalities, irregular income, long distance to a bank,
and regulatory frameworks that limit the integration of the entire population into the
formal financial sector [2,3]. Policymakers and private sector agents can reduce levels of
financial exclusion by introducing programs, policies, institutions, technologies, products,
services, and activities that can be used to reach the financially excluded population and
bring them into the formal financial system through the opening of a formal account, as
this is the first step towards financial inclusion.

Financial inclusion is commonly defined as the access and use of formal financial
services by members of a population [4]. Financial inclusion is a top policy priority in
many countries. There has been a global campaign to use Fintech-enabled digital financial
services to increase financial inclusion [4,5]. However, the effectiveness of Fintech and
digital finance tools in accelerating financial inclusion depend on people’s acceptance of
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the digital financial services offered by Fintech and digital finance providers [6]. Many
factors influence people’s acceptance of digital finance services. One such factor is people’s
awareness, or lack of awareness, of the digital financial services offered by Fintech and
digital finance providers [7–9], and we argue that one way to gauge the level of awareness
about digital finance and Fintech tools is by assessing people’s interest in information
about Fintech, digital finance, and financial inclusion on the Internet through their web
search activity.

In 2020, the Internet recorded large volumes of web searches for information about
Fintech, digital finance, and financial inclusion during the pandemic. Many people in
different countries sought information on the Internet to learn about how to access their
bank accounts remotely using Fintech and other digital channels for greater financial
inclusion. Also, many people sought information on how to continue their everyday
financial transactions using Fintech and digital finance channels during the pandemic-
era lockdown. Given the increased interest in Internet information about Fintech, digital
finance, and financial inclusion during the pandemic, there is a need to analyze the trend
in global interest in Internet information about them during the COVID-19 pandemic.
Understanding this interest during the pandemic can provide insight on whether interest
in Fintech information leads to interest in financial inclusion information or whether
interest in Fintech or digital finance information is correlated with interest in financial
inclusion information. Such insight can inform policymaking by assisting policymakers in
determining whether they should provide more information to the public about Fintech
and digital finance activities so that such information can assist the public in making
decisions on how to access and use available formal financial services towards greater
financial inclusion.

In this paper, we assess the worldwide interest in Internet information about digital
finance, Fintech, and financial inclusion during the COVID-19 pandemic. The pandemic is
an important reference point because it led to the imposition of movement restrictions in
many parts of the world [10], and it led to the greater use of digital technologies to support
human activities during the first wave (coronavirus), the second wave (Delta variant), and
the third wave (Omicron variant) of the pandemic [11,12]. The COVID-19 pandemic and
the national lockdowns showed that when informal finance becomes less accessible due
to lockdowns, people will turn to digital financial services offered by Fintech and digital
finance providers to access their formal financial systems [13], and the lockdowns led to
greater interest in Internet information about the Fintech and digital finance tools that can
be used for financial inclusion purposes during the pandemic [14].

In the literature, there is much interest in the potential of digital finance and Fintech
to increase the level of financial inclusion during the pandemic. Many policy reports,
academic papers, and practitioner studies associate Fintech and digital finance solutions
with greater financial inclusion during the pandemic (e.g., [8,14–18]). These studies show
that Fintech and digital finance solutions can give people and businesses remote access to
formal financial services during the pandemic. Although existing studies explore the role
of Fintech and digital finance in increasing financial inclusion during the pandemic, most
of these studies did not consider the role of Internet information in promoting financial
inclusion during the pandemic. Existing studies also did not use real-world “interest over
time” data to determine whether widespread interest in Internet information about digital
finance and Fintech led to widespread interest in Internet information about financial
inclusion during the pandemic. More importantly, these studies did not explore global
interest in Internet information about financial inclusion, Fintech, and digital finance in
terms of web searches for information about Fintech and digital finance and financial
inclusion during the pandemic.

We empirically measured the levels of interest in Fintech, digital finance, and financial
inclusion information to determine whether interest in Internet information about Fintech
and digital finance led to interest in Internet information about financial inclusion. We
use global interest over time data based on Google web searches during the pandemic.



FinTech 2024, 3 68

Using monthly data from January 2020 to December 2021 for 250 countries, we found that
interest in Fintech information was strongly correlated with interest in financial inclusion
information during the pandemic. There was a one-way causality between interest in
Fintech information and interest in financial inclusion information during the pandemic,
implying that greater interest in Fintech information caused greater interest in financial
inclusion information. There was also a significant positive relationship between interest in
Fintech information and interest in financial inclusion information.

Our study contributes to the existing literature in two ways. First, our study con-
tribute to the literature that examine the role of information technology and the Internet in
promoting financial inclusion (see, for example, [4,14,16,17,19–21]). Specifically, our study
contributes to the literature by showing that interest in Internet information about Fintech
led to interest in Internet information about financial inclusion. Second, our study exam-
ined the determinants of financial inclusion by showing that interest in Fintech information
is a determinant of interest in financial inclusion information.

The rest of this paper is structured as follows. Section 2 presents our literature review.
Section 3 presents the methodology. Section 4 presents the empirical results. Finally,
Section 5 presents the conclusions.

2. Literature Review

Our study contributes to the literature by examining the role of Fintech and digital
finance in accelerating financial inclusion during the COVID-19 pandemic. The existing
literature has documented evidence that Fintech and digital finance can enhance financial
inclusion during the pandemic. For instance, ref. [22] examined the effect of Fintech on
financial inclusion in sub-Saharan Africa during the 2011 to 2020 period and found that
Fintech accelerated financial inclusion in the region. They found that a 1 percent increase
in the number of people using a mobile phone led to a 0.67 percent increase in financial
inclusion [23] examined the association between Fintech and social distancing during
the COVID-19 pandemic. They analyzed 10 countries from March to June of 2020 and
found that social distancing rules positively affected digital payments in some countries
and had an adverse effect on digital payments in other countries [24] analyzed the effect
of the COVID-19 pandemic on digital finance and Fintech adoption and found that the
COVID-era lockdown led to a 24 to 32 percent increase in the daily downloads of Fintech
and digital finance mobile applications [25], in their study, observed that Fintech helped
to increase the speed of transactions and reduced the cost of digital payments during
the COVID-19 pandemic [26] examined the impact of the COVID-19 pandemic on digital
financial inclusion using 2021 data from the Global Findex Database indicators. They
found that the use of digital financial services increased significantly during the COVID-
19 pandemic and that the growth was due to digital payments that were enabled by
Fintech [27] investigated the role of digital financial inclusion in bank stability during the
COVID-19 pandemic. They found that digital financial inclusion improved bank stability
by reducing the default risk of banks during the pandemic [28] assessed the use of Fintech
channels for financial transactions during and after the COVID-19 pandemic in Bulgaria.
They found that the major challenge of Fintech transactions in Bulgaria was the lack of
awareness about existing Fintech products in the country.

Ref. [16] built an index to measure financial inclusion by combining traditional and
digital financial inclusion indices. Their index reported a significant increase in digital
financial services in the years preceding the COVID-19 pandemic. They stated that the
pandemic had the potential to hasten progress in digital financial inclusion in the long term;
however, this goal may be difficult to realize for countries with low access to digital financial
inclusion since they spent more on health and economic support during the pandemic [18]
analyzed the survey data of 500 potential Fintech service users in Jordan during the
COVID-19 pandemic. The study found that the intention to use Fintech applications,
such as mobile payments and banking applications, was affected by the users’ perceived
benefits, trust, and social norms. However, the study found that the impact of the perceived
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technology risks on the use of Fintech applications was not significant [15] examined
the effect of the COVID-19 pandemic on various digital financial services (DFS) and its
subsequent impact on digital financial inclusion in India. They show that the pandemic
had a positive effect on mobile banking, immediate payment services, and the Aadhaar-
enabled payment system. However, the pandemic negatively affected debit card, credit
card, national electronic fund transfer, and real-time gross settlement transactions while the
impact of the pandemic on ATMs and POS transfers was neutral [14] investigated the impact
of the COVID-19 pandemic on digital finance and Fintech adoption. They showed that
the spread of the pandemic and related government lockdowns significantly increased the
adoption of digital finance applications, particularly mobile applications. In another study,
ref. [29] analyzed the role of Fintech in reducing the spread of COVID-19. They interviewed
people with Fintech experience and found that better knowledge and perceptions of Fintech
assisted in limiting the spread of the pandemic by limiting physical contact among people
through the avoidance of contact payments methods [14] investigated the effect of the
COVID-19 pandemic on the rate of Fintech and digital finance adoption using mobile
application data from 74 nations. They showed that the pandemic and the lockdowns
led to an increase in the rate of daily downloads of mobile finance applications by 24 and
32 percent in the sampled nations. They observed that approximately 316 million digital
finance application downloads were recorded from the start of the pandemic.

In summary, the above studies showed that the use of Fintech and digital finance
applications could increase the level of financial activity and increase the level of financial
inclusion before and during the COVID-19 pandemic. However, the literature has not used
“interest over time” data to investigate the relationship between Fintech, digital finance, and
financial inclusion. No study has examined whether interest in Fintech and digital finance
information stimulated interest in financial inclusion information during the pandemic.
We fill this gap in the literature by examining the effect of interest in Fintech and digital
finance information on interest in financial inclusion information.

3. Methodology

We collected monthly global data for three variables from Google Trends database.
The countries examined are shown in Appendix A. The Google Trends database provides
data that capture interest over time in specific keywords on the Internet. The data reflect the
number of times people have searched for specific keywords at a given time or a location.
We queried the Google Trends database by inserting the keywords “financial inclusion”
into the database. The resulting data is termed “interest in financial inclusion information”
data. We repeated the same procedure for the keywords “Fintech” and “digital finance”,
and the resulting data are termed “interest in Fintech information” data and “interest in
digital finance information” data, respectively. The database reports numbers (or counts)
ranging from 0 to 100. These numbers represent the interest in a keyword relative to the
highest point on the scale for a given region and time. The numbers captured the relative
popularity count for “interest in financial inclusion information”, “interest in digital finance
information”, and “interest in Fintech information”. A count of less than 50 indicates
that web searches for a keyword are less popular. A count of 50 means that web searches
for a keyword are half as popular as the peak terms. A count of 100 means that a term
is at peak popularity. A score of 0 means there is not enough data for the term [3]. The
variables used in this study are the “interest in financial inclusion information” variable, the
“interest in Fintech information” variable, and the “interest in digital finance information”
variable. These three variables were selected because many COVID-19 studies associated
Fintech and digital finance with financial inclusion during the COVID-19 pandemic (see, for
example, [14–18]). The sample period is a two-year period from January 2020 to December
2021 and for 250 countries.

Table 1 shows the monthly global data and the descriptive statistics. The descriptive
statistics in Table 1 show that the mean and median values were higher for interest in
Fintech information while interest in financial inclusion information reports the lowest
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mean and median values. Furthermore, we breakdown the monthly global data according
to countries and we report the data for the top 20 countries that recorded the highest interest
over time during the pandemic.

Table 1. Descriptive statistics.

Period Interest in Financial
Inclusion Information

Interest in Fintech
Information

Interest in Digital
Finance Information

(Interest over Time,
Scale: 0–100)

(Interest over Time,
Scale: 0–100)

(Interest over Time,
Scale: 0–100)

2020-January 42 85 72
2020-February 42 86 71

2020-March 35 64 77
2020-April 24 61 65
2020-May 32 67 93
2020-June 34 71 91
2020-July 31 74 83

2020-August 34 70 79
2020-September 38 81 94

2020-October 31 67 80
2020-November 32 67 70
2020-December 36 65 71

2021-January 44 82 71
2021-February 46 86 96

2021-March 39 88 92
2021-April 35 77 91
2021-May 35 75 91
2021-June 34 79 89
2021-July 43 75 78

2021-August 39 87 100
2021-September 42 86 92

2021-October 36 79 81
2021-November 34 100 62
2021-December 35 76 66

Statistic:
Mean 36 77 81

Median 35 76.5 80.5
Maximum 46 100 100
Minimum 24 61 62
Std. Dev. 5.05 9.5 11.2

Observations 24 24 24
Source: Authors’ computations.

Figure 1 shows the top 20 countries with the highest “interest in financial inclusion
information” during the COVID-19 pandemic. Interest in financial inclusion information
during the pandemic exceeded the 50-count mark and indicates that web searches for
information about financial inclusion was more popular in developing countries such
as Zimbabwe, Uganda, Tanzania, Ghana, Nigeria, Eswatini, and Kenya. This result is
consistent with the findings of [3]. Figure 2 shows the top 20 countries with the highest
“interest in digital finance information” during the COVID-19 pandemic. It shows that
interest in digital finance information during the pandemic exceeded the 50-count mark
and implies that web searches for information about digital finance was more popular in
Bosnia and Herzegovina, Singapore, Kenya, Hong Kong, Uganda, and India. Figure 3
shows the top 20 countries with the highest “interest in Fintech information” during the
pandemic. It shows that interest in Fintech information during the pandemic exceeded
the 50-count mark and implies that web searches for information about Fintech was more
popular in developed countries such as Singapore, Hong Kong, St. Helena, Mauritius,
and China. Finally, for the empirical analysis, we analyzed the data using correlation
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analysis, the pairwise Granger causality test, ordinary least squares regression estimation,
and generalized method of moments estimation techniques.
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4. Empirical Results
4.1. Graphical Analysis of Data Trends

The graphical data in Figure 4 show that interest in Fintech and digital finance informa-
tion had a higher popularity count than interest in financial inclusion information and this
interest exceeded the 50-count mark. This suggests that interest in information about digital
finance and Fintech was higher than interest in financial inclusion information during
the COVID-19 pandemic. Interestingly, there was higher co-movement between interest
in financial inclusion information, interest in digital finance information, and interest in
Fintech information beginning in January 2021, which was a period that coincided with
the second wave of the COVID-19 pandemic. This suggests that there was an association
between interest in financial inclusion information, interest in digital finance information,
and interest in Fintech information during the second wave of the COVID-19 pandemic.
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4.2. Correlation Analysis

The Pearson correlation results are reported in Table 2. It shows a significant positive
correlation between interest in Fintech information and interest in financial inclusion
information during the pandemic. These results indicate that people who were interested
in Internet information about Fintech were also interested in Internet information about
financial inclusion during the COVID-19 pandemic. This result is consistent with the
findings of [22], who show that Fintech accelerated financial inclusion during the pandemic.
Also, the correlation between interest in digital finance information and interest in financial
inclusion information during the COVID-19 pandemic was positive but not significant.
Similarly, the correlation between interest in Fintech information and interest in digital
finance information during the COVID-19 pandemic was also positive but not significant.
Overall, the correlation results suggest that interest in Fintech information was significantly
associated with interest in financial inclusion information.
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Table 2. Pearson correlation matrix.

Variable
Interest in

Financial Inclusion
Information

Interest in Digital
Finance Information

Interest in
Fintech Information

Interest in
financial inclusion

information
1.000

–
–

Interest in
digital finance

information
0.232 1.000

(1.12) –
((0.27)) –

Interest in
Fintech information 0.609 *** 0.139 1.000

(3.60) (0.66) –
((0.00)) ((0.52)) –

Source: Authors’ computations. T-statistics are reported in single parentheses. p-values are reported in double
parentheses. *** denotes statistical significance at the 1% level.

4.3. Granger Causality
4.3.1. Unit Root Test

We conducted a unit root test to check the stationarity of the time series data for the
three variables to avoid spurious causation. We used the augmented Dickey–Fuller (ADF)
unit root test to check for stationarity in the time series data for the three variables. The
results are reported in Tables 3–5 while Table 6 presents a summary of the three ADF unit
root tests.

In Table 3, the ADF unit root test shows that the “interest in financial inclusion
information” time series data has a p-value of 0.056 which is greater than 5 percent and
a t-value of −2.939. The p-value being greater than 5 percent indicates that the “interest
in financial inclusion information” time series data has a unit root and is therefore non-
stationary. As a result, we take the first difference in the time series data before conducting
the Granger causality test.

In Table 4, the ADF unit root test shows that the “interest in digital finance information”
time series data had a p-value of 0.055 which is greater than 5 percent and a t-value of
−2.947. The p-value being greater than 5 percent indicates that the “interest in digital
finance information” time series data has a unit root and is therefore non-stationary. As a
result, we take the first difference in the time series data before conducting the Granger
causality test.

Table 3. Augmented Dickey–Fuller unit root test for the “interest in financial inclusion information”
time series data.

Null Hypothesis: “Interest in financial inclusion information” time series data have a unit root
Exogenous: Constant
Lag Length: 0 (Automatic—based on SIC, maxlag = 5)

t-Statistic Prob.

Augmented Dickey–Fuller test statistic −2.939 0.056

Test critical values: 1% level −3.753
5% level −2.998
10% level −2.639

Source: Authors’ computations.
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Table 4. Augmented Dickey–Fuller unit root test for the “interest in digital finance information” time
series data.

Null Hypothesis: “Interest in digital finance information” time series data have a unit root
Exogenous: Constant
Lag Length: 0 (Automatic—based on SIC, maxlag = 5)

t-Statistic Prob.

Augmented Dickey–Fuller test statistic −2.947 0.055

Test critical values: 1% level −3.752
5% level −2.998
10% level −2.638

Source: Authors’ computations.

In Table 5, the ADF unit root test shows that the “interest in Fintech information” time
series data has a p-value of 0.035 which is less than 5 percent and a t-value of −3.178. The
p-value being less than 5 percent indicates that the “interest in Fintech information” time
series data did not have a unit root and is therefore stationary. Therefore, we did not need
to take the first difference in the time series data before conducting the Granger causality
test. A summary of the ADF results is presented in Table 6.

Table 5. Augmented Dickey–Fuller unit root test for the “interest in Fintech information” time
series data.

Null Hypothesis: “Interest in Fintech information” time series data have a unit root
Exogenous: Constant
Lag Length: 0 (Automatic—based on SIC, maxlag = 5)

t-Statistic Prob.

Augmented Dickey–Fuller test statistic −3.178 0.035

Test critical values: 1% level −3.752
5% level −2.998
10% level −2.638

Source: Authors’ computations.

Table 6. Summary of the augmented Dickey–Fuller unit root test for the three variables.

Time Series Data t-Statistic p-Value
Decision Rule

(If p > 0.5, Data Have a Unit Root and
Are Non-Stationary)

Remark

Interest in financial
inclusion information −2.947 0.056 p > 0.05; the data have a unit root Data are non-stationary

Interest in digital
finance information −2.947 0.055 p > 0.05; the data have a unit root Data are non-stationary

Interest in Fintech
information −3.178 0.035 p < 0.05; the data do not have a unit root Data are stationary

Source: Authors’ computations.

4.3.2. Granger Causality

Since the “interest in financial inclusion information” and the “interest in digital
finance information” time series data are both non-stationary as shown in Tables 3 and 4,
we take the first difference in the two time series data before conducting the Granger
causality test. The Granger causality test results are reported in Tables 7–9 while Table 10
presents a summary of the results.

The Granger causality test in Table 7 reports a p-value of 0.016 which is less than
5 percent. This indicates that interest in Fintech information Granger cause (or lead to)
interest in financial inclusion information during the COVID-19 pandemic. This implies
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that interest in Fintech information causes interest in financial inclusion information. This
result is consistent with the findings of [22] who show that Fintech accelerated financial
inclusion during the pandemic. However, there was no feedback causation because the
p-value of 0.164 indicates that interest in financial inclusion information did not Granger
cause interest in Fintech information during the COVID-19 pandemic. This implies that
there was a one-way causation between interest in Fintech information and interest in
financial inclusion information.

Table 7. Granger causality tests between interest in Fintech information and interest in financial
inclusion information.

Pairwise Granger Causality Tests
Sample: 2020-Jan–2021-Dec
Lags: 2

Null Hypothesis: Obs. F-Statistic Prob.

Interest in Fintech information does not Granger cause
d (interest in financial inclusion information) 21 5.365 0.016

d (Interest in financial inclusion information) does not Granger cause
interest in Fintech information 2.026 0.164

Source: Authors’ computations.

The Granger causality tests in Table 8 report a p-value of 0.159 which is greater than
5 percent. This indicates that there was no Granger causality between interest in Fintech
information and interest in digital finance information during the COVID-19 pandemic.
This indicates that interest in Fintech information did not Granger cause (or lead to) interest
in digital finance information and vice versa during the COVID-19 pandemic. Also, there
was no feedback causation found because the p-value of 0.721 indicates that interest in
digital finance information did not Granger cause interest in Fintech information during the
COVID-19 pandemic. This implies the absence of one-way or two-way causation between
interest in Fintech information and interest in digital finance information.

Table 8. Granger causality tests between interest in Fintech information and interest in digital finance
information.

Pairwise Granger Causality Tests
Sample: 2020-Jan–2021-Dec
Lags: 2

Null Hypothesis: Obs. F-Statistic Prob.

Interest in Fintech information does not Granger cause
d (interest in digital finance information) 21 2.066 0.159

d (Interest in digital finance information) does not Granger cause
interest in Fintech information 0.335 0.721

Source: Authors’ computations.

Table 9. Granger causality tests between interest in digital finance information and interest in financial
inclusion information.

Pairwise Granger Causality Tests
Sample: 2020-Jan–2021-Dec
Lags: 2

Null Hypothesis: Obs. F-Statistic Prob.

d (Interest in financial inclusion information) does not
Granger cause d (interest in digital finance information) 21 0.957 0.405

d (Interest in digital finance information) does not Granger cause
d (interest in financial inclusion information) 0.938 0.412

Source: Authors’ computations.
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Table 10. Pairwise Granger causality tests.

Granger Causality Tests
(Number of Lags: 2) F-Statistic p-Value Is There Granger Causality?

Null hypothesis

“Interest in Fintech information” does not Granger cause “d
(Interest in financial inclusion information)” 5.365 (p = 0.016) Yes, there is Granger causality

“d (Interest in financial inclusion information)” does not
Granger cause “Interest in Fintech information” 2.026 (p = 0.164) No Granger causality

“d (Interest in digital finance information)” does not Granger
cause “d (Interest in financial inclusion information)” 1.387 (p = 0.278) No Granger causality

“d (Interest in financial inclusion information)” does not
Granger cause “Interest in digital finance information” 1.252 (p = 0.312) No Granger causality

“d (Interest in digital finance information)” does not Granger
cause “Interest in Fintech information” 0.335 (p = 0.721) No Granger causality

“Interest in Fintech information” does not Granger cause “d
(Interest in digital finance information)” 2.066 (p = 0.159) No Granger causality

Source: Authors’ computations.

Furthermore, the Granger causality tests in Table 9 report a p-value of 0.412 which is
greater than 5 percent. This indicates that there was no Granger causality between interest
in digital finance information and interest in financial inclusion information during the
COVID-19 pandemic. This implies that interest in digital finance information did not
Granger cause (or lead to) interest in financial inclusion information during the COVID-19
pandemic. Also, there was no feedback causation because the p-value of 0.405 indicates that
interest in financial inclusion information did not Granger cause interest in digital finance
information during the COVID-19 pandemic. This implies the absence of one-way or two-
way causation between interest in financial inclusion information and interest in digital
finance information. This result is inconsistent with the findings of [26] who show that
digital financial services accelerated financial inclusion during the COVID-19 pandemic. A
summary of the results is reported in Table 10.

4.3.3. Univariate OLS Regression as an Alternative Test for Causation Based on R-Squared

We ran an ordinary least squares (OLS) regression as an additional causality test. We
performed this by specifying a univariate regression model as shown in Table 11. From the
OLS regression results, we paid attention to the R-squared because the R-squared shows
the predictive power of a model and implies a form of causation. Our goal in this section
was to check whether the R-squared of the regression estimation confirmed the causation
(or lack of causation) reported in the Granger causality test results in Table 10. The results
in Table 11 show that the highest R-squared (29 percent) was reported in the model that
estimated the effect of interest in Fintech on interest in financial inclusion. It show that
interest in Fintech information predicted 29 percent of the interest in financial inclusion
information. This result confirms the Granger causality results and suggests that interest in
Fintech information caused interest in financial inclusion information. The other regression
models report a negative R-squared which has no meaning.

4.3.4. Univariate GMM Regression as an Alternative Test for Causation Based on
R-Squared

We also ran a GMM regression as an additional causality test. We used GMM regres-
sion estimation to control for potential endogeneity in the data. In the GMM regression
estimation, we used a lagged dependent variable as the GMM instrument. We again paid at-
tention to the R-squared to check whether the R-squared of the GMM regression estimation
confirmed the causation (or lack of causation) reported in the Granger causality test results
in Table 10. The GMM results in Table 12 show that the highest R-squared (25 percent) was
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reported in the model that estimated the effect of interest in Fintech information on interest
in financial inclusion information. The result shows that interest in Fintech information
predicted 25 percent of the change in interest in financial inclusion information. This result
confirmed the Granger causality results and suggested that interest in Fintech information
caused interest in financial inclusion information. The other regression models report a
negative R-squares which has no meaning.

Table 11. Ordinary least squares (OLS) regression.

Dependent Variable

Variable Interest in Financial
Inclusion Information

Interest in Digital
Finance Information

Interest in Fintech
Information

Independent Variable

Coefficient Coefficient Coefficient
(t-statistic) (t-statistic) (t-statistic)
((p-value)) ((p-value)) ((p-value))
R-squared R-squared R-squared

Interest in financial
inclusion information

2.208 2.099
(28.59) (42.13)

Nil ((0.000)) ((0.000))
−54.13% 11.11%

Interest in digital
finance information

0.440 0.931
(28.59) (28.52)

((0.000)) Nil ((0.000))
−51.09% −91.05%

Interest in Fintech
information

0.470 1.045
(42.12) (28.52)

((0.000)) ((0.000)) Nil
29.34% −54.91%

Source: Authors’ computations. ((.)) means p-values.

Table 12. Generalized method of moments (GMM) regression.

Dependent Variable

Variable Interest in Financial
Inclusion Information

Interest in Digital
Finance Information

Interest in Fintech
Information

Independent Variable

Coefficient Coefficient Coefficient
(t-statistic) (t-statistic) (t-statistic)
((p-value)) ((p-value)) ((p-value))
R-squared R-squared R-squared

Interest in financial
inclusion information

2.331 2.123
(27.64) (39.97)

Nil ((0.000)) ((0.000))
−53.16% 8.12%

Interest in digital
finance information

0.448 0.932
(27.06) (23.66)

((0.000)) Nil ((0.000))
−44.92% −81.46%

Interest in Fintech
information

0.471 1.097
(39.84) (29.74)

((0.000)) ((0.000)) Nil
25.76% −57.88%

Source: Authors’ computations. ((.)) means p-values.
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4.4. Effect of Interest in Digital Finance and Fintech Information on Interest in Financial Inclusion
Information

Finally, we ran a multiple regression analysis using the OLS and GMM estimations in
Table 13. The results show that the “interest in Fintech information” coefficient was positive
and significant at the 1 percent level. This indicates that interest in information about
Fintech led to a significant increase in interest in information about financial inclusion. This
result is consistent with the findings of [22] who show that Fintech accelerated financial
inclusion during the pandemic. Meanwhile, the “interest in digital finance information”
coefficient are positive and insignificant. This indicates that interest in information about
digital finance did not have a significant effect on interest in information about financial
inclusion. This result is inconsistent with the findings of [26] who show that digital financial
services accelerated financial inclusion during the COVID-19 pandemic.

Table 13. Multiple regression analyses.

Variable OLS GMM

Coefficient
(t-statistic)

Coefficient
(t-statistic)

Interest in digital finance information 0.104
(1.70)

−0.005
(−0.03)

Interest in Fintech information 0.362 ***
(5.59)

0.477 **
(2.58)

R-squared 37.56 24.84
Adjusted R-squared 34.73 21.26

Source: Authors’ computations. *** denotes statistical significance at the 1 percent level. ** denotes statistical
significance at the 5% level.

5. Conclusions

This study investigated whether interest in Fintech and digital finance information
led to interest in financial inclusion information during the COVID-19 pandemic. We used
Google Trends data over the COVID-19 pandemic period. We found evidence that interest in
Fintech information was strongly correlated with interest in financial inclusion information.
Also, there was a unidirectional causality between interest in Fintech information and
interest in financial inclusion information. This implied that greater interest in Fintech
information caused greater interest in financial inclusion information, while interest in
financial inclusion information did not cause interest in Fintech information. The R-squared
of the regression results also confirmed this result. There was no causality between interest
in digital finance information and interest in financial inclusion information during the
pandemic. The regression results showed that interest in information about Fintech led
to a significant increase in interest in information about financial inclusion. The results
showing that interest in information about Fintech led to interest in information about
financial inclusion are interesting because they support the claim in the literature that
Fintech plays a vital role in promoting financial inclusion. The implication of our findings
is that interest in Fintech information is an important determinant of interest in financial
inclusion information. It is recommended that policymakers and private sector agents
should increase the amount of information available about Fintech solutions as it can
provide people with more information about how to participate in the formal financial
sector towards greater financial inclusion. There may be a need to embark on massive
sensitization campaigns to inform citizens about the benefits of using Fintech and digital
finance services. Such campaigns could be channeled through digital media, physical visits,
and community engagements in urban and rural areas. Finally, the insights gained from
our study should lead policymakers to disclose more information about their policy stance
about Fintech growth and regulation so that people and organizations can have a level of
certainty about the role and usefulness of Fintech for financial inclusion in society. The
limitation of this study is that it focused on people’s “web-searches on the Internet” for
Fintech, digital finance, and financial inclusion information. It may be argued that it is
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better to use actual Fintech and financial inclusion data rather than using interest over time
data. Our response to such argument is that, since our study was focused on measuring
interest over time, it seemed appropriate to use interest over time data rather than using the
traditional Fintech, digital finance, and financial inclusion data. Future studies can extend
our study by investigating whether interest in microfinance information leads to interest in
financial inclusion information. Future studies could also examine the relationship between
interest in Fintech information and interest in financial inclusion information during the
2008 global financial crisis.
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Appendix A

Google Trends Search
Category

Countries and Regions

Web search

Zimbabwe, Eswatini, Rwanda, Uganda, Zambia, Fiji, Nigeria, Ghana, Ethiopia, Tanzania, Kenya, India,
Cameroon, Nepal, Bangladesh, Mauritius, Cambodia, Singapore, South Africa, Philippines, Pakistan,

Lebanon, Sri Lanka, Jordan, Malaysia, Bolivia, Egypt, Hong Kong, United Arab Emirates, United
Kingdom, Indonesia, Switzerland, Australia, South Korea, United States, Thailand, Netherlands, Canada,
Vietnam, Saudi Arabia, Mexico, Norway, Germany, France, Spain, Japan, Russia, Iran, Brazil, Marshall
Islands, Micronesia, Tonga, Vanuatu, Eritrea, Solomon Islands, Samoa, American Samoa, Lesotho, Papua
New Guinea, Palau, Sierra Leone, Malawi, Bhutan, Guinea-Bissau, Greenland, Burundi, Seychelles, The
Gambia, Mayotte, Liberia, Botswana, St. Vincent and the Grenadines, Namibia, Timor-Leste, Grenada,

Suriname, St. Kitts and Nevis, Belize, Afghanistan, Senegal, Somalia, South Sudan, Dominica,
Mozambique, Myanmar (Burma), Haiti, Djibouti, Barbados, St. Helena, Côte D’Ivoire, Jamaica, Guyana,
Maldives, Cayman Islands, Congo—Brazzaville, Curaçao, Benin, Luxembourg, Gabon, French Guiana,
Mongolia, St. Lucia, Togo, Macao, Tajikistan, Brunei, Burkina Faso, Mali, Angola, Sudan, Bahrain, Niger,

Madagascar, Laos, Jersey, Tunisia, Albania, Trinidad and Tobago, Armenia, The Bahamas, Palestine,
Qatar, Oman, Turkmenistan, Congo—Kinshasa, Honduras, Uzbekistan, Kuwait, Belgium, Bosnia and

Herzegovina, Ireland, Cyprus, Moldova, Georgia, Yemen, Iraq, Kyrgyzstan, Peru, Malta, Morocco,
Nicaragua, El Salvador, Algeria, Paraguay, Azerbaijan, New Zealand, Libya, Uruguay, Guatemala,

Ecuador, Taiwan, Estonia, China, Denmark, Panama, Colombia, North Macedonia, Costa Rica, Portugal,
Greece, Croatia, Austria, Sweden, Bulgaria, Syria, Dominican Republic, Belarus, Israel, Hungary,

Kazakhstan, Lithuania, Finland, Argentina, Romania, Turkey, Italy, Czechia, Chile, Ukraine, Poland,
Venezuela, Slovakia, Serbia, Aruba, Anguilla, Andorra, Antarctica, French Southern Territories, Antigua

and Barbuda, Caribbean Netherlands, St. Barts, Bermuda, Bouvet Island, Central African Republic,
Cocos (Keeling) Islands, Cook Islands, Comoros, Cape Verde, Cuba, Christmas Island, Western Sahara,
Falkland Islands (Islas Malvinas), Faroe Islands, Guernsey, Gibraltar, Guinea, Guadeloupe, Equatorial

Guinea, Guam, Heard and McDonald Islands, Isle of Man, British Indian Ocean Territory, Iceland,
Kiribati, Liechtenstein, Latvia, St. Martin, Monaco, Montenegro, Northern Mariana Islands, Mauritania,

Montserrat, Martinique, New Caledonia, Norfolk Island, Niue, Nauru, Pitcairn Islands, Puerto Rico,
French Polynesia, South Georgia and South Sandwich Islands, Svalbard and Jan Mayen, San Marino, St.
Pierre and Miquelon, Sao Tome and Principe, Slovenia, Sint Maarten, Turks and Caicos Islands, Chad,
Tokelau, Tuvalu, U.S. Outlying Islands, Vatican City, British Virgin Islands, U.S. Virgin Islands, Wallis

and Futuna, Kosovo.
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