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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Examining the role of financial innovation on 
economic growth: Fresh empirical evidence from 
developing and developed countries
Mohd Hammad Naeem1, Mohammad Subhan1*, Md Shabbir Alam2, 
Mamdouh Abdulaziz Saleh Al-Faryan3 and Mohammad Yameen1

Abstract:  From an economic prospective, the relationship between financial inno-
vation and economic growth has always been a critical aspect of the financial 
system. However, this relationship has not recieved extensive attention in acade-
mia. Therefore, this study examines the effect of financial innovation on economic 
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growth in the context of developing and developed countries using 92 cross- 
sectional data over the period of 2002 to 2020, the fixed effect method of panel 
regression has been applied to examine the relationship between financial innova-
tion and economic growth. This study has compared the results of developing and 
developed countries using different combinations of explanatory variables. The 
results of this study depict that various combinations of variables have varied 
impacts on dependent variable. This study has revealed the negative relationship 
between financial innovation and economic growth. However, domestic credit to 
private sector banks has the best proxy for financial innovation. This study suggests 
that regulators should focus on encouraging and discouraging financial innovation 
based on its impact on the economy.

Subjects: ICT; Economics and Development; Economics; Finance 

Keywords: Financial innovation; economic growth; financial development; random and 
fixed effect model

1. Introduction
The efficient mobilization of economic resources is a crucial part of developmental economic 
theories as it ensures the most efficient use of economic resources (Aigbokhan, 2000; Huntington,  
1993; Soyode, 1990). Transferring resources with the help of efficient financial intermediation is 
a link between savers and borrowers in the economy (Adams, 2021; Gurley & Shaw, 1967). Efficiency 
in the financial system is established by constant changes and improvements in the current form of 
existing financial offerings; hence, constant change or innovations in financial institutions are 
essential and have also grown recently (Berman et al., 2022; Wachter, 2006). Consequently, this 
link between financial innovations and economic growth has attracted the attention of researchers 
and policymakers over the years, especially after the financial crisis of 2007, given the uncertainty 
around its detrimental impact on GDP (Li & Xu, 2021). On the contrary, numerous research examin-
ing different financial development proxy variables demonstrate a positive relationship between 
financial development and economic growth (Adams, 2021; Ahmad & Shah, 2020; Bibi & Bibi et al.,  
2022; Hasan & Barua, 2015; Kyophilavong et al., 2016; Ram, 1999; Robeena Bibi, 2020). Since there is 
conflicting literature on the theme, new evidence is needed.

When the financial system develops, The economy benefits because it makes it easier to accu-
mulate wealth and encourage saving while also offering a variety of options in the form of new and 
improved financial products that are more useful and less expensive (Lusardi, 2019). Financial 
innovation is a rapid and ongoing process that involves the creation of new financial products, 
services, and processes to meet changing market demands and improve existing ones. As a result of 
this innovation, the financial system is continually evolving and transforming to accommodate new 
products and technologies. Financial innovation is essential because it provides new opportunities to 
access financial services and manage risk (Chien, Pantamee, Hussain, Chupradit, Nawaz, Mohsin 
et al., 2021; Djoumessi, 2009; Handa & Khan, 2008; Simiyu et al., 2014). Financial institutions, 
especially private commercial banks, play an essential part in financial system advancement by 
innovating various financial goods and services. In the long run, these innovative products and 
services help to accelerate economic growth by augmenting various economic activities and facil-
itating financial inclusion, transfer of payment, and remittances (Bara et al., 2016; Edquist, 2019). 
These enhanced economic activities create more opportunities, contributing to increased economic 
growth. As the financial system evolves, so do financial innovations in the economy. Therefore, the 
financial system becomes more efficient, allowing financial institutions to provide better products 
and services.
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Financial innovation can be defined as the development and dissemination of new financial 
instruments, financial technologies, institutions, and markets in the financial system in order to 
overcome the system’s deficiencies. (Frame & White, 2004; Lerner & Tufano, 2011). Many authors 
classify financial innovation into product and process innovation. However, the distinction between 
the two is difficult to make new derivatives contracts, and new types of securities can be classified 
as new products. In addition, new organizational setups, such as payment banks and India’s UPI 
system, can be classified as processes (Sharma, 2016). Defining a product or process can be 
complicated, but determining what constitutes innovation is even more challenging, particularly 
for patent providers, who must contend with counterfeiting and imitation. The main problem they 
face while assigning the patent to an invention is the classification of what is genuinely new vs 
merely a replica. Almost nothing is entirely new; originality or novelty is a subjective thing. 
Innovation comes into being mainly through an evolutionary process in which new products and 
processes primarily result from changes in the previous products (Khan et al., 2021; Tufano, 2003).

Financial innovation has been admired and condemned throughout history for its contribution in 
various areas, particularly to the economy. According to a report released by the World Economic 
Forum (2012), financial innovation has a broader impact on economic growth and significantly 
influences the global economic order. A good amount of literature is available on this topic, still 
less than in other finance areas. The research community focuses more on financial inclusion than 
innovation (Chibba, 2009). Around the world, be it developing or developed, the focus is on 
including more and more people in the formal financial sector. The financial innovation could 
facilitate the process more rapidly as it is proven to be an enhancer of economic activities (Maimbo 
et al., ; Marszk & Lechman, 2021). There is an opposite side to financial innovation as well; plenty of 
literature demonstrates the negative effect as it is criticized for the financial crisis that began in 
2007 with the housing bubble (Meier et al., 2021). According to critics like John Paul, there is no 
evidence supporting financial innovation’s positive effect.

Furthermore, some evidence indicates that financial innovations mislead users and drive them 
to make poor financial decisions. Allen and Gale (1994) point out that only complexity beyond the 
ordinary person’s understanding is often used to portray oneself as an innovator. Financial 
institutions purposefully create securities, so inexperienced investors barely comprehend the 
implications of purchasing them. When these overpriced and undervalued products are circulated 
in the market, a bubble develops like the housing bubble in 2007 (Ujunwa et al., 2021).

Therefore, such innovations which are false and non-genuine are undesirable as they are not 
natural substitutes for old or existing products; they might cause financial instability and affects 
users’ feelings, making them have unrealistic expectations from the financial system (Gennaioli 
et al., 2012; Nazir et al., 2021).

It is also impractical to prevent these innovations due to fear of financial crises; every system, 
including the financial system, is characterized by various flaws that are always there in the form 
of taxes, regulations, information asymmetry, and others (Schoemaker et al., 2018; Tufano, 2003). 
These flaws require constant improvement by replacing existing offerings with new and innovative 
versions and sometimes with entirely new products. It has been noticed that small, less profitable 
companies invent more to meet the demand for innovative products than large profitable busi-
nesses. (Lerner, 2006; Soumitra et al., 2020). They probably do not care too much about the quality 
and implications of the innovation during the invention process. They only aim for greater profits. 
To stop these small enterprises from developing damaging financial innovations, authorities must 
exercise caution in evaluating them (Idun & Aboagye, 2014; Usman et al., 2022).

Financial innovation can have a positive or negative impact, but it is hard to ignore since it has 
existed for a long time and will remain that way as long as there is a financial system. (Allen & 
Gale, 1994) Numerous research has been carried out, the majority of which have concluded that 
innovations in the financial sector positively influence economic growth (Bara et al., 2016; Wu 
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et al., 2020). However, few notable cases also point to its adverse effect (Lee et al., 2020). Since 
Goldman first recognized the connection between financial development and economic growth in 
1969, it has been the subject of extensive research from various scholarly perspectives. (Laeven 
et al., 2013; Levine, 1997) In particular, after the financial crisis of 2007, additional studies have 
been performed, shifting the focus from a rosy picture to the role of financial innovation in the 
crises. (Laeven et al., 2013; Levine, 1997) Based on the research, it is difficult to rule out the effect 
of financial innovations in influencing economic growth, be it positive or negative (Chien, 
Pantamee, Hussain, Chupradit, Nawaz, Mohsin et al., 2021; Levine, 1997).

Consequently, it is essential to investigate this relationship thoroughly from different stand-
points and under various conditions. In addition, this study would help resolve the ambiguity 
around selecting an appropriate proxy for financial innovation, and by appropriate we mean that 
variable affecting economic growth positively, as indicated by earlier research (Bara et al., 2016; 
Lerner, 2006. Tufano, 2003). Furthermore, no previous study has attempted to confirm the rela-
tionship between financial innovation and economic growth using such a large data set.

The remainder of the paper begins with a theoretical and empirical literature review on financial 
innovation and economic growth that considers a range of perspectives and opinions. Then it 
proceeds to the research method, results, and study discussion. Finally, it ends with a conclusion 
and recommendation.

2. Theoretical and empirical literature review
There is limited empirical evidence of a link between financial innovation and economic growth. 
The study of financial innovation began in 1963, and an average of 23 publications are released 
yearly. Compared to developed countries, there are fewer studies on the relationship between 
financial innovation and economic growth in developing countries (Li & Xu, 2021).Numerous 
studies have investigated innovation and economic growth, but there is still a gap in the literature 
on financial innovation and economic development. Many studies have examined financial set-
tings to determine how they affect economic growth. Only a few have focused on the core of 
financial innovations. Financial innovation stimulates economic growth by encouraging consumers 
to save money by constantly providing new products that meet their regularly changing needs. 
These saved resources are eventually used as an investment through an efficient financial inter-
mediation process. (Pagano, 1993) When things are more efficient in an environment of growth, 
more financial products are generated with fewer resources. Innovative financial products like 
mobile payment systems help increase financial inclusion by lowering the friction involved in 
connecting to a formal financial system (Chen & Bellavitis, 2020).

These innovations result from innovative market participants seeking to increase their earn-
ings by devising new and more efficient methods of distributing products and services (Bilyk,  
2006). These innovative methods give the company a stronghold; if they stop innovating, they 
could lose significant market share. Innovation is the primary instrument through which 
enterprises can capture or lose significant market share (Utterback & Afuah, 2006). The term 
“innovation” refers to creating something new through the permutation and combination of 
existing concepts. It is up to the recipient to accept it as brand new or reject it as a duplicate 
of an older one. The adoption of a product by market players is the only factor that decides 
whether or not an innovation is successful (Katz, 2021; Van de Ven, 1986). Innovation in the 
financial system is similar to innovation in any other sector. Financial innovation is creating and 
promoting a new instrument or technology, which can be a product or a process (Al-Dmour, Al- 
Dmour, Rababeh et al., 2020a; Tufano, 2003). Financial innovation is sometimes misinterpreted 
only with the introduction of new financial products. However, it is a much broader term that 
includes many products, ranging from simply an innovative reporting system to credit scoring 
(Allen et al., 2021; Michalopoulos et al., 2009). The emergence of new financial innovation 
depends on changing customer, supplier, environmental, and technological requirements 
(Lewis & Mizen, 2000; Shao et al., 2020). Although not all the innovations are to meet the 
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requirement of society or are economically advantageous, regulators decide their utility 
(Laeven et al., 2015; Stulz, 2019). However, there is no doubt that it has been there for 
a very long, playing a critical role in economic activities (Laeven et al., 2015).

Financial intermediaries also play an essential role in developing financial innovation, which 
boosts economic growth (Bernier & Plouffe, 2019; Mishra, 2008). Goldsmith (1969) also highlighted 
the financial structure and economic development bond. The relationship between financial 
development and economic activity is well-known and well-documented historically (Goldsmith,  
1969; Gurley & Shaw, 1967; Schumpeter & Backhaus, 2003). As well as recently (Bibi & Bibi et al.,  
2022; Laeven et al., 2015; Lumpkin, 2010; Sekhar & Gudimetla, 2013). Likewise, indicating the 
strong relationship between financial innovation and economic growth. It has constantly been 
regarded as a significant factor in the financial expansion. Throughout history, financial innovation 
has positively and negatively affected economic growth (Bernier & Plouffe, 2019; Arnaboldi & 
Rossignoli, 2013; Beck et al., 2015; Olayungbo & Quadri, 2019). Those who see its role positively 
argue that financial innovation turns saved resources into their most productive use and enhances 
capital accumulation (Mishra, 2008; Nazir et al., 2021). Moreover, those who oppose or negate its 
positive contribution argue that these innovations can be used to reap more resources from its 
ignorant or ill-informed users for the lower-valued product just by making it complex in the sense 
of comprehension by the typical investor (Allen, 2012).

Similarly, financial innovation has increased the volatility of industries that rely on foreign 
investment because exchange rate fluctuations are nearly impossible to predict (Beck et al.,  
2015; Forbes et al., 2018). Allen (2012), more inclined to see the wrong side of it, claimed that 
the global financial crisis of 2008 resulted from the creation of unnecessary financial products, 
which generated a financial market bubble that eventually burst. It cannot be denied that this 
century’s financial innovation has increased the financial system’s vulnerability (Bernier & Plouffe,  
2019; Gubler, 2011). Because these innovations mostly come up with the common problem of 
information asymmetry, causing a moral hazard to the people who indulge in these innovations 
(Stiglitz, 2010). The ignorant investor made industries more volatile and the financial system more 
complex and challenging to understand (Henderson & Pearson, 2011).

However, when we focus on the positive side of it. In that case, it has enhanced financial 
inclusion (Qamruzzaman & Wei, 2019), mobilization of funds, and infrastructure funding, all of 
which ultimately contribute to economic growth (Jacolin et al., 2019; Prior & Santomá, 2010). 
Michalopoulos et al. (2009) incorporated financial innovation in their model and predicted that the 
economy would stagnate without it. (Xiong et al., 2020; Carbó Valverde et al. (2007) discovered 
a positive relationship between product and service innovations with regional GDP, investment, 
and gross savings. In a study by; Chipeta and Muthinja (2018); Mwinzi (2014), financial innovation 
with mobile transactions has a significant, positive impact on economic growth. Mobile banking 
has become a critical financial innovation that has expanded financial deepening and intensified 
accessibility, boosting economic growth (Chukwuma et al., 2022). Mobile transactions in the 
developing world enable users to store value in an account accessible via a handset, convert 
cash whenever necessary from the store value account and transfer it between accounts 
(Almuhammadi, 2020; Donner & Tellez, 2008).

On the other hand, Lindholm-Dahlstrand et al. (2019); Laeven et al. (2015), emphasizing the 
critical role of financial innovation in economic growth, established a model in which financial and 
technological entrepreneurs interact to shape economic progress. They conclude that institutions, 
laws, regulations, and policies designed to constrain financial innovation also become caused to 
restrict technological change and economic growth. However, their models measure economic 
development with the financial system other than financial innovation. Therefore, it would not be 
wrong to say that inefficient and uncalled-for innovation could result in undesirable outcomes 
(Beck et al., 2015; Rishi, 2022). In the long run, there is a negative relationship between financial 
innovation and economic growth, while in the short term, there is a positive relationship (Ansong 
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et al., 2011; Chien, Pantamee, Hussain, Chupradit, Nawaz, Mohsin et al., 2021). Their findings also 
show that financial innovation and economic growth have a bidirectional Granger cause relation-
ship. However, Idun and Aboagye (2014) discovered the opposite of (Ansong et al., 2011; Pholkerd 
& Nittayakamolphun, 2022). They found a short-term negative correlation between variables like 
M2/M1 and long-term positive relations in the long run. However, the paper’s main objective was to 
see the impact of financial innovation on saving, which is also a negative because existing 
innovations might have a negative perception about it that causes more withdrawal than deposits.

Only a small amount of experimental evidence exists on the relationship between financial 
innovation and economic growth. The literature from the point of empirically testing the nexus 
between financial innovation and economic growth shows mixed results, some indicating positive 
association and others showing negative.

However, as per Chien et al. (2021); Garcia Bassa (2013), despite the lack of empirical data on the 
impact of financial innovation on the economy, financial innovation can affect more economies 
dependent on the financial system. If we summarize the entire literature review, we can identify 
arguments supporting and opposing financial innovation. As a result, it would be desirable to 
revisit this nexus and see what the freshly obtained data shows.

3. Data and research method

3.1. Data
This study uses panel data analysis in which there are 92 cross-sectional units grouped as 
developing and developed countries. A wider variety of data-related issues, including unobserved 
heterogeneity and collinearity, are automatically resolved by having such a high number of 
observations (Baltagi, 2005), leading to better efficiency and more robust conclusions. The study 
uses data in which 46 cross sections for each group and period ranging from 2002 to 2020. All The 
data were collected from the World Bank and IMF sites. The division of countries into developed 
and developing is done based on the World Bank classification of the countries World Bank Country 
and Lending Groups—World Bank Data Help Desk, 2022).

Countries that lie in the Lower to the upper-middle-income category are classified as developing; 
on the other hand, the middle to the high-income category is classified as developed. The analysis 
has performed on the unbalanced panel data. The study utilizes various variables to measure the 
impact of financial innovations on economic growth. Three variables have been included in the 
study to gauge the effect of financial innovation. The first one is Domestic credit to the private 
sector by banks (% of GDP), following (Idun & Aboagye, 2014; Laeven et al., 2013); for simplicity, it 
will be called “DC” as shown in Table 1. Domestic credit to the private sector refers to financial 
resources supplied to the private sector by financial corporations, such as loans, non-equity 
securities purchases, trade credits, and other accounts receivable, creating a claim for repayment. 
It has been used to capture the improvement in the private sector. More lending to the private 
sector will result in more development of the economy. (Guidotti & de Gregorio, 1992). Since it is 
hard to run enterprises in this technologically savvy environment without financial technologies or 
innovations (Rzepka, 2019). In this way, this proxy variable would be good enough to capture the 
true nature of financial innovations. Therefore it is expected to have a positive relationship with 
GDP, as depicted in Table 1. The other variable in this line is Mobile cellular subscriptions per 100 
people, representing the mobile penetration rate. Mobile subscription per 100 adults represents the 
number of people who own a mobile phone (though not everyone who owns a mobile engages in 
mobile banking), increases the probability of using it for mobile banking, facilitating financial 
inclusion, and thus contributing to economic growth (Klein & Mayer, 2011). This variable is taken 
following (Aker & Mbiti, 2010; Asongu, 2013; Ondiege, 2010); hence it would be a good proxy 
indicator for financial innovations (Bara et al., 2016). The anticipated relationship of this variable is 
also positive with the dependent variable, as shown in Table 1. The next indicator is the ratio of the 
monetary base to broad money following (Ansong et al., 2011; Mannah-Blankson & Belnye, 2004). 
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Most researchers have taken this variable because broad money represents a wide range of 
financial resources at one’s disposal. Narrow money is also known as lesser money, so if broad 
money is more in comparison to narrow money, it shows more comprehensive financial resources 
are available at the disposal, hence more financial innovations (Ansong et al., 2011). This variable 
has a positive relationship as well as shown in Table 1. Besides these variables, the researcher has 
also taken some control variables to have more robust results: general government final con-
sumption expenditure (annual % growth), Gross fixed capital formation (% of GDP). Trade (% of 
GDP). Finally, for measuring the economic growth out of many variables, GDP per capita growth 
(Annual %), denoted as GDP, has taken the following (Bara et al., 2016).

3.2. Descriptive statistics and correlation analysis
The descriptive statistics are shown in box plots in Figures 2 and 3, where the dependent variable 
GDP’s Value spans from 36.5 to 74.8 in developing countries and from −54.6 to 49.4 in developed 
nations. The other independent variables, interchangeably used for financial innovation as DC in 
model 1, display a value that varies from.00742 to 139.92 in developing countries and from 1.266 
to 304.57 in developed nations. The following variable, MOB, display values from 0 to 164.44 and 
.080 to 345.32 in developing and developed nations, respectively. Finally, the variable, MON, has 
values ranging from 9.71 to 101.63 and 2.48 to 116.05 in both developing and developed countries, 
respectively. In addition, other variables CON, CAP, and trade included in all models are depicted in 
Figures 1 and 3 for developing and developed nations, respectively. In addition to the descriptive 
statistics, the correlation between the variables is depicted in Figure 1 separately for developing 
and developed countries. The red colour in the figure shows a positive correlation between the 
variables, and the blue colour highlights the negative correlation. Furthermore, no colour boxes 
indicate there is no correlation. A 95% confidence level establishes the relationship between the 
variables.

3.3. Research methodology
Analyzing the panel data began by checking whether the data is pool-able or not because if data is 
pool-able, which means there is no heterogeneity in the data. Simply OLS can be applied, and 
applying the OLS method would be enough. However, if the data does not support the test 
requirement of homogeneity, then the OLS cannot be applied. In this case, a different data 
analysis technique would be more adequate. When the test for pool-ability has run for which 
the null hypothesis is that the data is pool-able or has the common intercept, the p-value comes 

Table 1. Variables description and expected signs
Variable Category Variable Description Expected Sign
Dependent Variable GDP Growth in real gross 

domestic product per 
capita

Financial Innovation DC Domestic credit to the 
private sector by banks 
(% of GDP)

Positive

MOB Mobile cellular 
subscriptions (per 100 
people)

Positive

MON Ratio of the monetary 
base to broad money

Positive

Control Variables CONS General government final 
consumption expenditure 
(% of GDP)

Positive

CAP Gross fixed capital 
formation (% of GDP)

Positive

TRA Trade (% of GDP) Positive
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out to be less than 5% for both the developing and developed countries, which rejects the 
possibility of applying OLS here.

The next step after checking the pool-ability is to check the time effect, which is nothing but 
checking whether cross-sectional units show the same effect over some time. It is done by 
introducing time dummies in the model, which is done through a Wald joint test on time dummies, 
for which the null hypothesis is that there is no time effect in the panel. The result of the test 
shows there is a time effect. Therefore, in this case, the researcher is left with only applying either 
the fixed effect model or random effect model to begin choosing one of these two methods. 
Hausman test is applied in each model. This test helps to decide which effect to use, whether the 
fixed effect model or the random-effect model.

3.4. Model specification: Fixed and random effect
Fixed-effect model is applied when the intercept and slope are different for each cross-sectional 
unit. To control the difference in intercept values fixed-effect model introduces a common alpha 
representing each intercept of different individual equations of every cross-section. In this way, it 
controls unobserved heterogeneity. The fixed effect method allows heterogeneity or individuality 
among the cross-sectional units by allowing its intercept value.

The intercept of an individual or cross-section unit may differ, but the intercept does not change 
over time. 

yit ¼ αi þ βXit þ εit (1) 

The general equation for the fixed effect model includes “y,” representing the value of dependent 
variables. “i” shows different cross-sections, and “t” is for time series. α and β are the line 
intercepts and slope, respectively. In the last, there is an error term representing the rest of the 
variables left to be included in the model; in addition, μ is a common intercept value used to 
capture unobserved heterogeneity. As it is established that the fixed effect model is more appro-
priate than the random effect, the study has used four models of fixed effect using different 
combinations of the variable utilized for financial innovation to measure the effects of different 
combinations of variables on GDP. Furthermore, it also helps to understand more clearly which 
variable among them is a more suitable proxy for financial innovation as there is some confusion 
around the correct proxy variable for financial innovation (Bara et al., 2016). The following are the 
equations for the results of the fixed-effect method.

Model 1: 

GDPit ¼ αi þ β1DCit þ β2CONit þ β3CAPit þ β4TRAit þ β5DUM FCit þ μi þ εit (2) 

Figure 1. Correlation plot for 
developing and developed 
countries.
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Model 2: 

GDPit ¼ αi þ β1MOBit þ β2CONit þ β3CAPit þ β4TRAit þ β5DUM FCit þ μi þ εit (3) 

Model 3: 

GDPit ¼ αi þ β1MONit þ β2CONit þ β3CAPit þ β4TRAit þ β5DUM FCit þ μi þ εit (4) 

Here “i” represent different countries, and “t” is the period. The coefficient values of four regressors 
showed through β(1 to 5). GDP represents the value of GDP per capita’s annual percentage growth 
rate based on the constant currency in developing countries. The value of domestic credit to the 

Figure 2. Descriptive statistics 
summary of developing coun-
tries (GDP, DC, MOB, MON, CON, 
CAP and TRA) through box plot.
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private sector implies the disbursement of financial resources to the private sector represented 
through DCit. MOBit captures the value of mobile cellular telephone subscriptions for public ser-
vices. Variable MONit means the value of the percentage of the monetary base to broad money, 
and the variable CONit shows the General final consumption expenditures of the government as 
a percentage of GDP. CAPit is used to denote the value of gross fixed capital formation as 

Figure 3. Descriptive statistics 
summary of developed coun-
tries (GDP, DC, MOB, MON, CON, 
CAP and TRA) through box plot.
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a percentage of GDP, and in the same way, TRA exhibits the net value of the sum of exports and 
imports of goods and services. A DUM_FC variable for the financial crisis of 2007–2008 has been 
taken a value of 1 and otherwise 0. This variable is used to account for the effect of the financial 
crisis on the dependent variable in these models and finally μi denotes Individual Effect, εit for Error 
term, and α is a constant term.

The random effects technique is an alternate estimating technique that treats the constants for 
every segment as random variables rather than fixed variables. The intercept for every cross 
sectional component is supposed to be derived from a familiar intercept α (which is identical for 
every cross sectional components and over time) plus a random variable ϵi that tends to vary cross 
sectionally although is constant in time, ϵi attempts to measure the random variation of every 
entity’s intercept term from the global intercept term. The random effects panel technique can be 
written as 

Yit ¼ αþ βXit þ ωit (5) 

Where, ωit ¼ Pi þ Vit

4. Empirical results

4.1. Hausman test
The values of the test are shown in Table 2. According to the table, the fixed effect model is more 
suitable in all cases except in model 2 of developing countries, where the p-value rejects the test’s 
null hypothesis. The null hypothesis is that the random effect is consistent; therefore, in model 2, 
the results of the random effect model would be more appropriate.

4.2. Random effect model
When the analysis is done on the random effect model, it shows a significant negative relationship 
between the different independent variables taken in this study and the dependent variable, 
except in the case of MON, both in developing and developed countries. However, the primary 
purpose to run this model, was to check whether this method is usable here or not. This is done 
through the houseman’s test, as already described above. The results of this test show that in the 
case of model 2, random effects are more appropriate. In model 2, here, the variable MOB 
represents financial innovation. The variable bears a negative coefficient, i.e., -0.0293353, which 
means there is a negative relationship between financial innovation and economic growth. Except 
for model 2, the housemen test shows results in favour of a fixed effect in all other cases as 
depicted in Table 3.

The essential difference between fixed and random effects is that in the random effect model, 
the difference in the intercept value is not considered due to the difference in cross-sectional units. 
However, it is considered because of the randomness of the selection trying to represent the 
region. In the fixed-effect model, we assume that we have chosen all the sample units and that 
the intercept value difference is due to the individual units.

Table 2. Hausman test for model selection

Hausman 
Test

Developing Countries Developed Countries

Model 1 
(FE, RE)

Model 2 
(FE, RE)

Model 3 
(FE, RE)

Model 1 
(FE, RE)

Model 2 
(FE, RE)

Model 3 
(FE, RE)

χ2 16.69 6.41 20.35 81.86 9.91 53.18

P—Value 0.0051 0.2683 0.0011 0.0000 0.0778 0.0000

Note: FE and RE represent fixed effect and random effect, respectively, ***, ** and * represent significant level at 1%, 
5% and 10% respectively 
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4.3. Fixed effect model
The analysis of model 1 begins with the fixed effect method by the Hausman test, as shown in 
Table 2, by taking the variable DC as an independent variable representing the financial innova-
tions to see its effect on economic growth. Variable DC, negatively relates to the dependent 
variable. It reacts in the same fashion in developing and developed countries with coefficient 
values of −0.1097264 and −0.0758177, respectively, at a 1% significance level. In order to check for 
structural changes during the study period. We have also included the dummy for the global 
financial crises of 2007–08, and the results reveal that in the case of developing countries, it is 
positively affecting the dependent variables, but the results are not significant, which is why we 
cannot conclude anything from this. On the other hand, in the case of developed countries, the 
results are same as without adding dummy.

The probable reason for this negative relationship between dc and gdp could be due to unne-
cessary growth in credit to the private sector following flawed policies due to the general impres-
sion that credit growth always leads to economic growth. (Cecchetti & Kharroubi, 2019). However, 
this is the same in both the developing and developed world. Therefore, some hidden structural 
issues might be there and need a focused study because providing credit to the private sector is 
generally associated positively with economic growth. (De Gregorio & Guidotti, 1995; Petkovski & 
Kjosevski, 2014; Yakubu & Abdallah, 2021).

In Model 2, MOB has been used as an independent variable instead of DC for financial innovation 
to see whether the impact on the dependent variable changes. Variable MOB shows the mobile 
subscription rate representing mobile banking, the expectation from this variable was that, it 
would have a positive impact on economic growth, as also shown in Table 1. because in this age 
of technology, all the necessary means which can be used as money, generates through technol-
ogy; having mobile devices ensures accessing these FinTech instruments, therefore, owing mobile 
devices has become an essential part of being the participant of this technology-driven financial 

Table 3. Results random effect model

Dependent 
GDP

Developing Countries Developed Countries

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
DC −0.0936539 

(0.000)***
−0.0331803 
(0.000)***

MOB −0.0293353 
(0.001)***

−0.0111144 
(0.000)***

MON 0.0434083 
(0.074)*

0.0443257 
(0.001)***

DUM_FC 0.2447544 
(0.536)

−2.398789 
(0.000)***

DUM_FC 1.289503 
(0.046)**

−1.795656 
(0.000)***

DUM_FC −0.2484172 
(0.525)

−2.772513 
(0.000)***

CON −0.5289639 
(0.000)***

−0.5249443 
(0.000)***

−0.571353 
(0.000)***

−0.1762122 
(0.000)***

−0.1518757 
(0.001)***

−0.2229995 
(0.000)***

CAP 0.084978 
(0.005)***

0.0839285 
(0.007)***

0.0719522 
(0.017)**

.0008947 
(0.977)

0.0784558 
(0.011)**

−0.0022162 
(0.943)

TRA 0.0727065 
(0.000)***

.0642481 
(0.000)***

0.0710491 
(0.000)***

0.0144171 
(0.000) ***

0.0067311 
(0.076)*

0.0065196 
(0.068)*

Constant 5.074513 
(0.001)**

4.460022 
(0.004)**

2.420033 
(0.182)

7.206477 
(0.000)***

4.328833 
(0.000)***

5.916729 
(0.000)***

Durbin-Watson 0.880426 0.877687 0.850706 1.004560 1.353486 1.012267

No. of groups 46 46 46 46 46 46

Note: ***, ** and * represent significant level at 1%, 5% and 10% respectively 
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system, without mobile device there is no scope for that. The coefficient values were −0.0263439, 
−0.0164801, in the developing and developed countries, respectively, with a 1% significance level 
both in the developing and the developed world. This is contrary to the expectation of positive 
association. The reason for that could be that financial innovation through mobile banking might 
have improved the efficiency in transferring the money from source to destination but could not 
have increased the intention or desire to purchase more which ultimately turns into more produc-
tion and consumption of goods and services, leading to more economic growth (Mirabi et al.,  
2015). Another way of looking at it would be in terms of liquidity; having mobile banking ensures 
liquidity all the time, which creates Inflationary pressure that is not considered suitable for the 
economy’s growth (Chu & Chu, 2020; Sotiropoulou & Giakoumatos, 2019). However, suppose we 
examine this variable from the perspective of the study’s second goal, determining which variable 
serves as a good substitute for financial innovation. In that case, it may be a good substitute 
because the coefficient values are significant at 1% However, when dummy was added for the 
period of financial crises, the results were slightly altered; during the crisis period, this variable 
showed a positive association rather than a negative association with the dependent variable, with 
the coefficient value being 1.289503 in developing countries with a 10% significance level, and 
a negative relationship with the dependent variable in developed countries with a 1% significance 
level. The result of the dummy shows that during a crisis, as financial innovation increases, so does 
economic growth in developing countries, but in developed countries, as financial innovation 
increases, economic growth decreases. . The overall finding from this variable contradicts the 
notion that more mobile banking means increased financial deepening, contributing to greater 
economic activities (Karahan & Yılgör, 2011). This relationship between the rates of financial 
innovation from mobile subscriptions is contrary to expectations as well as contradicts the 
previous study conducted by Mago and Chitokwindo (2014)

Model 3 runs with the remaining variable, the ratio of the monetary base to broad money, which 
represents the state of liquidity in the form of cash and cash equivalent. Results are interesting, 
showing that variable MON is the only variable establishing a positive relationship with the 
dependent variable, which means if broad money grows in comparison to narrow money, there 
will be more liquidity in the system in the form of new financial instrument, which makes a transfer 
of resources easy and efficient which could also contribute in increased purchasing power of the 
people willing to spend and that ultimately cause the economic growth. In both the cases of 
developing and developed nations, the coefficient values are 0.0914629 and 0.0548293, respec-
tively, with 1% & 5% significance level in developing countries and developed countries respec-
tively, as shown in Table 4. These positive results with this proxy variable are aligned with the 
results of (Petkovski & Kjosevski, 2014; Michalopoulos et al., 2009; Laeven et al., 2016; Carbó 
Valverde et al., 2007; Garcia Bassa, 2013; Mwinzi, 2014). In addition, it supports Shaw’s argument 
from 1973, which said that financial development raises the economy’s saving deposits and thus 
becomes a reason to grow the economy; this appears to be the case in these circumstances as 
well. When the dummy is added to this model to examine the impact of financial crises, we 
discover that the results are insignificant in developing countries, however, in developed countries, 
they have a negative relationship. Implying that during a financial crisis period, financial innova-
tions actually reduce economic growth.

Other macro-economic variables used in all the models, such as CAP and TRADE, also have 
positive coefficient values with a 1% significant level in developing and developed nations across 
all three models. However, one variable, CON, bears negative coefficient values also in all models.

After analysing these three models, it is clear that: all the variables significantly affect the 
dependent variable. The variable DC has remained significant and shows the same relationship 
with the dependent variable throughout, except when its dummy is used in developing countries. 
In the same way, the variable MOB also bears the same sign both in developing and developed 
countries, but the dummy used for the period of financial crises shows opposite results from the 
whole period of the study only in case of developing countries. Finally, the variable MON, which 
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only shows a positive sign, is significant in developing countries with a 1% significance level and 
5% in developed countries. The dummy in this model depicts that in developing countries, financial 
innovation positively affects economic growth, although the value is insignificant; contrary to this, 
there is a negative association in developed countries.

In order to run a fixed-effect model efficiently, some assumptions must be checked beforehand. 
The first one may be the error term’s mean value, which should be zero. When it is checked in all 
the three models with different variables in the developing and developed world, it comes out to 
be zero. The next assumption could be to see whether the error term is normally distributed or not; 
in that case, the Jarque Bara test is used, with the null hypothesis that the error term is normally 
distributed. Although the error term in this data set is not normally distributed in developing and 
developed countries, this is not a major concern, especially in such a large data set (Baltagi, 2005). 
When it comes to checking the autocorrelation, the test that is famously applied is Durbin Watson 
and Wooldridge. In the case of developing countries, when the model is run with the variable DC, 
there is no autocorrelation, with the Durbin Watson value being 1.19456 in the developed world 
and 0.89042 in the developing world. This is also cross-checked with Wooldridge with the first- 
order difference that also turns out to be no first-order autocorrelation. The same procedure was 
applied in other models, and the autocorrelation results were more or less identical, as shown in 
Table 4. The other thing to check is multi-collinearity between the variables, as we can see, in 
Figures 1 and 2; that showed variables in both the developing and developed countries are not 
correlated because no variable shows a correlation of more than 0.80 above that value; it is 
considered highly correlated. The next thing to check before running the model is homoscedasti-
city in the Variance of error terms; the Breusch-Pagan test is applied to check that the Null 
hypothesis. The Variance of the unit-specific error is 0, and in all three models, the test fails to 
reject the null hypothesis, which means there is homoscedasticity in the model. And finally, to 

Table 4. Results of fixed effect model

Dependent 
GDP

Developing Countries Developed Countries

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
DC −0.1097264 

(0.000) ***
−0.0758177 
(0.000) ***

MOB −0.0263439 
(0.003) ***

−0.0164801 
(0.000) ***

MON 0.0914629 
(0.001) ***

0.0548293 
(0.045)**

DUM_FC 0.4313579 
(0.278)

−1.798852 
(0.000)***

DUM_FC 1.160835 
(0.078)*

−1.483185 
(0.001)***

DUM_FC 0.0654216 
(0.868)

−2.571809 
(0.000)***

CON −0.5472634 
(0.000) ***

−0.5349144 
(0.000) ***

−0.5986579 
(0.000) ***

−0.3854252 
(0.000) ***

−0.1983309 
(0.018) **

−0.5893168 
(0.000) ***

CAP .0801805 
(0.010) **

0.0747904 
(0.020) **

0.0643376 
(0.039) **

0.0214241 
(0.518)

0.0931159 
(0.009) **

−0.0076266 
(0.826)

TRA 0.0860058 
(0.000) ***

0.0791136 
(0.000) ***

0.0926899 
(0.000) ***

0.518000 
(0.000) ***

0.0243204 
(0.011) **

.0482529 
(0.000) ***

Constant 4.853983 
(0.001) ***

3.751595 
(0.011) **

−.4639585 
(0.801)

8.576624 
(0.000) ***

3.40994 
(0.085) *

7.784383 
(0.000) ***

Durbin-Watson 0.88139 0.86263 0.85070 1.18456 1.83448 1.20215

No. of groups 46 46 46 46 46 46

Note: ***, ** and * represent significant level at 1%, 5% and 10% respectively. 
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know the overall fitness of the model’s joint test on the named regressor is applied in all the 
models of developing and developed countries. The p values are less than 0.05 in all cases, so the 
null hypothesis that the model is not fit is rejected.

5. Conclusion and recommendations
An efficient financial system utilizes economic resources effectively, facilitating the transfer of 
resources and fostering economic growth (Qamruzzaman & Jianguo, 2018a). With the introduction 
of the new product, services and organizations in the financial system, known as financial innova-
tions, the financial system sometimes experiences substantial expansion as well as contraction as 
some of the innovations have been beneficial to the economy, as Merton (1992) pointed out and 
called these innovations the engine for growth, while others indicated its negative aspect and 
blamed it for the disaster in the economy.

This study re-examines the relationship between financial innovation and economic growth in 
developing and developed countries’ perspectives and clarifies the appropriate proxy for financial 
innovation using 96 cross-sectional units.

There are mainly three variables used for financial innovation. Accordingly, three Models were con-
structed. Model 1 utilizes “DC” as the main variable for financial innovation along with other macro-
economic variables; similarly, “MOB” is used in model 2 and “MON” in model 3. According to the nature of 
the study, the fixed effect method of panel data was used. The methodology used in this study reveals 
that, in general, financial innovation has a negative impact on economic growth; the negative results are 
in line with a study conducted by Qamruzzaman & Jianguo (2018b); Bernier & Plouffe (2019). The variable 
DC has been significant throughout all the models at a 1% significance level both in developing and 
developed countries, and the variables MOB shows constant negative relation with the economic growth, 
same as the DC., and finally variable MON shows a consistent positive association with the economic 
growth irrespective of the group indicating that it could be the right proxy for financial innovation. 
Because only through this variable, we have seen the positive relationship of financial innovation on 
economic growth that’s why it fits in our definition of best proxy variables.

The negative association between DC and GDP might be due to excessive or undue growth in private 
sector credit. The reason for excessive growth in credit could be to follow inappropriate policies which are 
based on the notion that credit growth always leads to economic growth. (Cecchetti & Kharroubi, 2019) 
Furthermore, a wide range of literature shows that credit growth leads to economic growth (De Gregorio 
& Guidotti, 1995; Petkovski & Kjosevski, 2014; Yakubu & Abdallah, 2021) although we found negative 
relationship between domestic credit and economic growth in both developing and developed countries 
therefore this relationship might be rechecked in future studies.

Financial innovation through mobile banking would have enhanced the efficiency of transferring 
money from source to destination, but it might not have raised the intention or desire to purchase 
more, which leads to higher production and consumption of goods and services, resulting in 
economic growth (Mirabi et al., 2015). Mobile banking ensures constant liquidity, which causes 
inflationary pressure unsuitable for economic progress (Chu & Chu, 2020; Sotiropoulou & 
Giakoumatos, 2019). This contradicts the idea that mobile banking increases financial depth and 
economic activity (Karahan & Yılgör, 2011). This association between financial innovation and 
mobile subscriptions contradicts the findings of Mago and Chitokwindo’s (2014)

The ratio of the monetary base to broad money is the only variable that has a positive relationship with 
the dependent variable. This means that if broad money grows relative to narrow money, there will be 
more liquidity in the system in the form of new financial instruments, which makes it convenient and 
efficient to move resources. This could also increase the purchasing power of people who are willing to 
spend, which would lead to economic growth. Petkovski and Kjosevski (2014), Michalopoulos et al. (2009), 
Laeven et al. (2016), Carbó Valverde et al. (2007), Garcia Bassa (2013), and Mwinzi (2014) all found 
positive results with this proxy variable. It also backs up Shaw’s argument from 1973, which said that 
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financial development raises the economy’s savings deposits and gives a reason to grow the economy. 
This seems to be the case here as well. In order to examine the effects of financial innovations on 
economic development during the global financial crises, we introduced dummy for the financial crises in 
each model. The results are similar for the entire period of the study with the exception of the dummies of 
model 1 and model 2 in developing nations and model 3 in developed countries, which demonstrate an 
opposite relationship.

The study results are aligned with the theory developed by Arnaboldi and Rossignoli (2013), which 
indicates that innovation is a double-edged sword with both positive and negative side effects. The good 
side drives the economy to positive growth, and the bad side takes it to negative (Beck et al., 2015). 
However, results contradict the studies pointing out that the positive role is much higher than the 
negative side of it (Bara et al., 2016). The poorer financial system development can explain the negative 
effects in some developing countries. Therefore it is important to mention that there are noteworthy 
differences in the financial system of developing countries from those of developed countries. The results 
might have differed if these countries had been taken separately.

Mainly the negative relationship between financial innovation and economic growth points out 
possibly two implications, one on the part of regulators, to not allow such innovation that does not 
prove to be good for the economy. To do that, a separate study can be done to chalk out features 
of those innovations that have proven to be good for the economy; the second one we can take 
from this could be to facilitate more and more innovation in terms of the financial system because 
not allowing any innovation is not an option but encouraging those innovations which adds value 
to the society should be the main focus of the policies and policymakers

Furthermore policymakers should focus more on supply side of financial innovation rather its demand 
side because innovations that are not actually beneficial can be demanded by the society. In addition to 
this, policymaker can also work on the approach of regulating financial innovations because most of the 
innovation, in this edge, are based on the information technology which are precisely called FinTech. 
Furthermore, current study also suffers with certain limitations. There are various new edged methodol-
ogies and approaches that can be used but we have used rather simple technique when measuring 
financial innovation’s impact on economic growth. Future researcher can replicate the same study using 
new techniques like GMM or panel ARDL methods with different set of control variables.
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