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Introduction

• The aim and importance of financial inclusion specifically digital inclusion is to broaden the financial 
services base by including the ‘unbanked population’.

• Financial inclusion promotes economic growth, reduces income inequality and alleviates poverty.

• Digital Inclusion mainly through telecommunication channels raises the importance of Information 

Communication Technology (ICT).

• ICT have different channels through which it can contributes not only to economic growth but 

improves efficiency, develops financial sectors, reduces transaction cost, increases trade, demand & 

employment in the market, brings in innovation and development. 
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• The paper considers introduction of ICT mainly “Digitalisation” in financial services and its diffusion across 

different segments of the society.

• From customer services to machine learning, from Artificial Intelligence to mobility, the finance industry is 

getting modified from complex & time-consuming operations to a more simplified structure. 

• Banking industry, being the most impacted sector of digital transformation, plays a key role in boosting 

social and economic development of every segment of the society.

• According to World Bank Report (2014), Digital finance holds an enormous opportunity for greater financial 

inclusion as nearly 50% of people now a days in the developing world own a mobile phone.

• Financial Diaries programs of different countries both developed and developing suggest that financial 

products must be designed and adapted to meet the real-life needs, so more poor people are persuaded to use 

new financial tools like digital finance (Asian Development Blog).

• Advanced banking sector with ICT (especially with internet and mobile banking), can make the banks more 

consumer-friendly, reduce branch visits, make information related to transactions easily available, bring in 

more transparency and efficiency in banking system and therefore can attract more people to be part of the 

formal banking sector
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Introduction

According to the report of Mckinsey Global Institute, digital finance could increase the GDP of emerging economies by 

as much as 6%, or $3.7 trillion, by 2025. 

Digital financial services may have enough potential to accelerate the pace of socioeconomic development of a nation.

World Development Report (2017) reveals that though E- payment system in India has shown tremendous growth, 

however 90% of the transactions are cash based in India.



Question………….

• Are the Developing countries stuck by number?

• Is the growth is Inclusive?
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Figure 1:ICT and Socio-economic nexus Framework



Literature Review

Author Research Area

Solow (1956) Economic Development is not possible without
innovation

(Levine, 1997; IMF, 2006; Lerner and Tufano, 2011; Blach, 
2011)

Researchers gave importance to Innovation because
of its contribution to economic growth as well as
financial stability of the economy. Most importantly
without financial innovation technological and
economic development of a nation would be much
slower and consequently, wealth of nations would
be lower.

United Nations (2016) The goal of financial services is to foster financial 
inclusion objectives, thereby poverty reduction and 
economic development of developing countries

(Kulathunga, 2012; Levine 2005, Beck et al. 2007) A well-developed financial system mobilizes savings 
from the public and allocate the funds to productive 
investments; it also provides access to finance for 
all, better jobs and income distribution.

Table 1: Literature on Financial Innovation, Inclusion and Socio-economic development



Literature Review

Author Research Area

(Castellacci and Tveito, 2018; Nagy, 2019; Abubakar and 
Rasmaini 2012; Andrianaivo & Kpodar, 2012; Noyer, 2007 )

Growth of Information and Communications Technology
(ICT) use has increased significantly over the past three
decades and considered as key factor behind economic
growth. The advancement in ICT has played an important
role in improving ICT based banking products and services
like internet banking and mobile banking etc

(Bacache, Bourreau, & Gaudin, 2013; Bertschek, Cerquera, & 
Klein, 2013; Bojnec&Ferto, 2012; Bouras, Giannaka, &Tsiatsos, 
2009; Crandall, Lehr, &Litan, 2007; Czernich, Falck, Kretschmer, 
&Woessmann, 2011)

Many research have been made on the use of electronic
modes of products and services and economic growth.
However, no such research have been made so far that
shows a direct causal link between ICT infrastructure and
economic growth across the countries.

(Pradhan, Mallik, Bagchi, and Sharma 2018c; Pradhan, Arvin, 
Nair, Bennett, and Bahmani, 2017a)

some of the researchers showed a direct causal link 
between ICT penetration, stock market development and 
growth. Some of them found ICT, financial development 
and growth but ICT infrastructure, inclusive digitalization 
and economic impact across the countries have not been 
studied earlier.

Table 2: Literature on Information Communication Technology, Digitalization and Socio-economic development



Literature Review

Author Research Area

(Beck, Demirgüc-Kunt & Levine, 2007; Bruhn and Love, 2014; 
United Nations, 2016)

Many research shows that digital finance leads to
fulfill financial inclusion objectives through
expansion of financial services to finically excluded
sections.

(Ozili P, 2018; Demirgüç-Kunt et al. 2015; World Bank, 2014; 
Sahu, 2013; Aduda and Kalunda, 2012; Andrianaivo and Kpodar, 
2012; Sarma, 2012)

The impact of digital finance on financial inclusion and
the impact of financial inclusion on economic growth
have been studied by several researchers. Apart from
these, financial inclusion has several benefits for low
income nations

(Cecchetti and Kharroubi, 2012; Sassia and Goaied, 2012) Some researches reveal the positive interaction 
between financial development and Information and 
Communication Technology (ICT) on economic growth if a 
threshold level of ICT development is reached.
However previous literatures are failed to address the 

issues related to ICT enabled financial innovation, 
inclusive digitalisation and its socio-economic impact 
across the nations. 

Table 3: Literature on Financial Inclusion, Digital Inclusion and development



Research Objectives
(Previous literatures failed to address the issues related to ICT enabled financial innovation, inclusive 

digitalisation and its economic impact across the nations)

• The main aim of the research is to access the inclusive digitalization and its economic impact of the 
nations based on the income groups such as high & upper middle income and low & lower middle-
income countries.

• In order to reveal economic impact of inclusive digitalization, an inclusive digitalization index (based 

on the percentage of use of DFS out of total population) for the vulnerable sections or financially 

excluded sections of a country has been constructed. 

• The present research is extended to indicate the most significant factors of digital finance and the 

importance of inclusiveness of digital finance for the economic growth of the country in Barro (1990) 

framework.



Data Description

• Data set is taken from World Bank FINDEX (Financial Development Index) database.

• The paper considers 121 countries (49 lower and lower middle-income countries and 72 high and 

upper middle-income countries) over the time period 2011, 2014 and 2017 to explore the complex 

relationship of digitisation, economic growth and social inclusion. 

• The major problem of this study is limited data period only for 2011, 2014 and 2017 and for 

limited countries.

• Data on use of credit card, debit card transaction, use of mobile phone to pay bills, digital 

payments etc of the countries are not regular before 2011. So the analysis cannot be extended 

before 2011.

• The dataset has been taken from World Bank (Global Findex) survey which is available for the 

year 2011, 2014 & 2017 only.



Variables
• Digitalisation is proxied by three major categories i.e., use of Debit Card, Credit Card, and digital 

payment.

• Growth rate GDP per capita is the dependent variable which indicates the economic development of a 

country.

• Independent variables divided into two parts- Control variables and digital finance variables.

• For first part of the analysis use of debit cards, credit cards and digital payments as proportion of 

total population are taken as financial innovation variables (defined by debit card ownership, 

credit card ownership and digital payments) in the Model.

• The second part undertakes the use of Digital Payment Services (DFS) such as use of Debit Card, 

Credit Card, and Digital payment by 4 classes namely labour force, women, poorest 40% and 

rural sections as inclusive digitalization variables in the Model.

• Control variables are Private credit by deposit money banks and other financial institutions to GDP, 

General government final consumption expenditure, Population growth.



Methodology
A. Construction of Inclusive digitization index:

According to World Bank Global Findex Database, 2017 there are several classes of people who are using 

Digital Payment Services, but the paper has selected 4 classes namely 

labour force, women, poorest 40% and rural sections in order to construct Debit Card societal impact index, 

Credit Card societal impact index, and digital payment societal impact index.

The paper has constructed 3 indices for debit cards, credit cards and digital payments using Principal Component 

Analysis Method to understand the impact of digital inclusion in a comprehensive way. 

Weights of the inclusion variables are calculated during factor analysis. Endogenous weights are used to 

construct multi-dimensional indices 

Let us consider the following equation.

𝐹II = 𝜔1V1i + 𝜔2V2i+ 𝜔3V3i + 𝜔4V4i + 𝜔5V5i + 𝜔6V6i…………(i)

where subscript 𝑖 denotes the countries 𝜔1,…,𝜔6 denotes weights of use of debit card or credit card or digital 

payments by labour force, women, poorest 40% and rural sections. 



Methodology
B. Cluster Analysis:

Two types of Cluster Analysis is performed

1. Use of DFS by labour force, women, poorest 40% and rural penetration:

a) Cluster 1(Low mean value)

b) Cluster 2(High mean value)

2. DFS by total ownership (Debit card, credit card, digital payment)

a) Cluster 1(Low mean value)

b) Cluster 2(High mean value)

Before that, normality test for all parameters of inclusive digitalization has been performed. Large significance values 

(>.05) of all the independent variables indicate that the observed distribution corresponds to the theoretical distribution. 

The value of significance indicates that all the independent parameters are normally distributed.



Methodology
C. Panel Data Analysis:

To evaluate the impact of overall digital finance and inclusive digitalization on economic growth of a nation in 

a multiple regression using panel data analysis method has been used.

The paper has considered an explicit endogenous growth model developed by Barro (1990).

In this particular model new variable have been introduced i.e., digitalization growth and inclusive 

digitalization growth.

The model can be written as y=f(k,l,d,h), where k= private capital growth, l= population growth, d= general 

government expenditure, h1(h2)= digitalization growth (inclusive digitalization growth) .

The panel data analysis is done for two major group of countries such as low & lower middle-income 

countries and high- and upper-income group of countries. The paper constructs a panel structure consisting of 

121 countries over the time period 2011, 2014 and 2017. 



Methodology
C. Panel Data Analysis:

In this framework, the panel estimation can be implemented using a fixed-effects model (FEM) which

incorporates individual-specific (time-invariant) effect (αi) and time-specific (individual-invariant) effect (δt):

𝑦𝑖𝑡 = 𝛽0+𝛽1 𝑋𝑖𝑡 + 𝛼𝑖 + 𝛿𝑡 + 𝜖𝑖𝑡……(𝑖𝑖)

In Equation (ii), 𝑦𝑖𝑡 represents endogenous variable for the ith country at tth period. 𝛽0 is the intercept term and 

𝑋𝑖𝑡 is the matrix of exogenous variables. 𝛽1 is the vector of associated parameters. 𝛼𝑖is the individual-specific 

time-invariant effect, and 𝛿𝑡 is the time-specific individual invariant effect. 𝜖𝑖,𝑡 is usual stochastic disturbance 

term following normal distribution with mean 0 and variance σ2.



The Models
The linear estimable relationship is given by equation (i), for ithcontry in tth period can be written as

Model 1:
𝑦𝑖𝑡 =  𝛼𝑖 +

𝛽1𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑐𝑟𝑒𝑑𝑖𝑡 𝑏𝑦 𝑑𝑒𝑝𝑜𝑠𝑖𝑡 𝑚𝑜𝑛𝑒𝑦 𝑏𝑎𝑛𝑘𝑠 𝑎𝑛𝑑 𝑜𝑡ℎ𝑒𝑟 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑖𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑠 𝑡𝑜 𝐺𝐷𝑃𝑖𝑡 +

𝛽2𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑔𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝑓𝑖𝑛𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒 𝑖𝑡 + 𝛽3𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑔𝑟𝑜𝑤𝑡ℎ𝑖𝑡 +

𝛽4  𝐷𝑒𝑏𝑖𝑡 𝑐𝑎𝑟𝑑 𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 (% 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛) 𝑖𝑡 +

𝛽5𝐶𝑟𝑒𝑑𝑖𝑡 𝑐𝑎𝑟𝑑 𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝(% 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖𝑡 +

𝛽6𝑀𝑎𝑑𝑒 𝑜𝑟 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑑𝑖𝑔𝑖𝑡𝑎𝑙 𝑝𝑎𝑦𝑚𝑒𝑛𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑎𝑠𝑡 𝑦𝑒𝑎𝑟(% 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)𝑖𝑡+휀𝑖𝑡 ................

........(i) 

𝑦𝑖𝑡 is a ith country’s growth rate GDP per capita (Constant 2005 USD) indicator.𝛽1 to𝛽6 denotes 
corresponding coefficients for the respective explanatory variables and moderating variables. εit is the 
random disturbance term. 



The Models
The linear estimable relationship is given by equation (i), for ithcontry in tth period can be written as

Model 2: 𝑦𝑖𝑡 =  𝛼𝑖 +

𝛽1𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑐𝑟𝑒𝑑𝑖𝑡 𝑏𝑦 𝑑𝑒𝑝𝑜𝑠𝑖𝑡 𝑚𝑜𝑛𝑒𝑦 𝑏𝑎𝑛𝑘𝑠 𝑎𝑛𝑑 𝑜𝑡ℎ𝑒𝑟 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑖𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑠 𝑡𝑜 𝐺𝐷𝑃𝑖𝑡 +

𝛽2𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑔𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝑓𝑖𝑛𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒 𝑖𝑡 + 𝛽3𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑔𝑟𝑜𝑤𝑡ℎ𝑖𝑡 +

𝛽4𝐷𝑒𝑏𝑖𝑡 𝐶𝑎𝑟𝑑 𝑠𝑜𝑐𝑖𝑒𝑡𝑎𝑙 𝑖𝑚𝑝𝑎𝑐𝑡 𝑖𝑛𝑑𝑒𝑥 𝑖𝑡 + 𝛽5𝐶𝑟𝑒𝑑𝑖𝑡 𝐶𝑎𝑟𝑑 𝑠𝑜𝑐𝑖𝑒𝑡𝑎𝑙 𝑖𝑚𝑝𝑎𝑐𝑡 𝑖𝑛𝑑𝑒𝑥𝑖𝑡 +

𝛽6𝐷𝑖𝑔𝑖𝑡𝑎𝑙 𝑃𝑎𝑦𝑚𝑒𝑛𝑡 𝑠𝑜𝑐𝑖𝑒𝑡𝑎𝑙 𝑖𝑚𝑝𝑎𝑐𝑡 𝑖𝑛𝑑𝑒𝑥𝑖𝑡+휀𝑖𝑡 ........................(ii) 

The country specific effect 𝛼𝑖may or may not be correlated with other explanatory variables. In a fixed effect 

model,𝛼𝑖  is correlated with other control variables whereas in a random effect model, 𝛼𝑖  is stochastic. There are 

two tests used for appropriate model selection, Breusch-Pagan test and Hausman test, while the former helps in 

distinguishing between simple pooled regression and random effect model, the latter helps in distinguishing 

between fixed effect model and random effect model. 



Analysis- Stage I:

Debit Card societal impact weights

Year
Debit card 
ownership, in 
labour force

Debit card 
ownership, 
female

Debit card 
ownership, 
income, 
poorest 40%  

Debit card 
ownership, 
rural 

2011 0.24642 0.25199 0.253289 0.005617

2014 0.00122 0.25015 0.000611 0.251649

2017 0.00166 0.25047 0.000751 0.250972

Table 4: Debit Card societal impact weights

Credit Card societal impact weights

Year
Credit card 
ownership, 
in labour 
force 

Credit card 
ownership, 
female 

Credit card 
ownership, 
income, 
poorest 
40% 

Credit card 
ownership, 
rural 

2011 0.00263 0.24959 0.250684 0.250384

2014 0.00021 0.25149 0.000267 0.250185

2017 0.00095 0.25095 0.000377 0.250149

Table 5: Credit Card societal impact weights

Digital Payment societal impact weights

Year
Digital payments in the 
past year, in labour force  

Digital payments in the 
past year, female 

Digital payments in the 
past year, income, poorest 
40%  

Digital payments in the 
past year, rural  

2011 0.00381 0.25276 0.250763 0.247775

2014 0.00277 0.25059 0.000998 0.250995

2017 0.00164 0.24991 0.249611 0.251011

Table 6: Digital Payment societal impact weights



Labour Class Female Poor section Rural

DECREASE INCREASE DECREASE INCREASE

Conclusion: Lack of technical knowledge among poor section and  people from rural area.

Debit Card

Credit Card

Digital Payments Card (banking transactions related facilities)

Labour Class Female Poor section Rural

DECREASE INCREASE DECREASE REMAINED SAME

Labour Class Female Poor section Rural

DECREASE REMAINED SAME INCREASE INCREASE

Conclusion: Financial literacy camps initiated by Govt. and micro finance type concepts.

Conclusion: Female empowerment and financial awareness



Analysis- Stage I: Observations
• In the initial year 2011, penetration of debit card was quite satisfactory among female population, labour

class and poorest population of a nation.

• It is observed that uses of debit card were decreased day by day among labour class and poor section.

• As a whole debit card usage by the vulnerable sections rises over the years where as the use of credit

cards remain same among all.

• Rising importance of digital financial services among female population across the nations over the year

is seen.

• The successful functioning of Microfinance institutions across the nations (mostly in low and lower

middle-income countries) calls for women participation having a compulsory bank account in order to

get loans.

• The poorest sections (i.e., 40% of the population) are giving importance to the digital mode of payments

over the years rather than the debit cards credit cards as the data shows.

• Digital payment services rises day by day among the poorest section of the society as it incorporates

banking transactions like NEFT or RTGS.



Analysis- Stage II (Model 1)

Dependent variable High and upper middle income low and lower middle income

Growth rate GDP per capita 
(Constant 2005 USD) Coefficient Probability Coefficient Probability

Private credit by deposit 
money banks and other 
financial institutions to GDP

-0.011676 0.007 -0.0568908 0.362

General government final 
consumption expenditure 0.2373451 0.000 0.0782877 0.000

Population growth
-0.9600066 0.000 -1.343059 0.000

Total Debit card ownership
-0.2305251 0.868 6.309 0.026

Total Credit card ownership 
0.9979683 0.485 -22.35476 0.001

Total digital payments in the 
past year 0.9499142 0.574 -0.1032993 0.959

R square
0.2424 0.3419

Table 7: Impact of DFS on per capita income growth of a nation



Analysis- Stage II: Observations
Model 1: Impact of DFS on per capita income growth of a nation

• Total use of DFS i.e., use of debit cards, credit cards and digital payments in high and upper middle-

income countries does not have any significant impact on per capita income growth.

• In case of low and lower middle-income countries, use of debit cards shows a positive significant

association and use of credit cards has a negative significance on economic growth.

• That indicates, promoting debit card is quite beneficial in terms of per capita income growth in low and

lower middle-income countries.

• As it increases the speed, security and transparency of transactions for low and middle-income group of

countries.

• On the other side, because of too much debt and high interest charges on the use of credit cards reduces

the purchasing power of the people that in turn leads to a negative impact on per capita income growth.

• Not only for low and middle-income economies, it must be remembered that one of the most notable

factors leading up to the financial crisis of 2008 was the effect of credit card overuse and that was the

preconditions for Eurozone crisis or European debt crisis in 2009.



Dependent variable High and upper middle income low and lower middle income

Growth rate GDP per capita 
(Constant 2005 USD)

Coefficient Probability Coefficient Probability

Private credit by deposit 
money banks and other 
financial institutions to GDP

-.0120906 0.003 -.0170678 0.203

General government final 
consumption expenditure

.2582669 0.000 .071932 0.000

Population growth -.9556842 0.000 -1.306075 0.000

Debit card societal impact 
index

-.2283297 0.893 14.26896 0.001

Total Credit card societal 
impact index

1.030491 0.625 -44.53243 0.000  

Total digital payments in the 
past year

1.672389 0.254 .2127623 0.929

R square 0.2424 0.3419

Analysis- Stage II (Model 2)
Table 8: Impact of inclusive digitalization on economic growth



Analysis- Stage II: Observations
Model 2: Impact of inclusive digitalization on economic growth of a nation

• The use of DFS among different social groups (that represents vulnerable section of the society) which

are taken to construct debit card societal impact index, credit card societal impact index and digital

payments societal impact index does not have any significant on the economic growth in high and

upper middle group of countries.

• Debit card societal impact index has a significant positive impact on per capita GDP growth of low and

lower middle-income group countries.

• Credit cards societal impact index has a significant negative impact on per capita GDP growth for low

and lower middle-income group of countries.

• The problem of increased debt among social the social groups due to not payment of the credit

amounts.



Conclusion
• Digitizing the finance has multiplier effect on economic growth for many countries but without the 

inclusion it will lose the degree of impact on economic growth.

• A strong correlation between financial inclusion and DFS especially for the use of debit card 

transactions and a huge negative impact of credit card transactions on per capita growth of GDP in 

low and lower middle-income group of countries

• After reaching a threshold level of digital payments services, it does not have any significant impact 

on economic growth of countries (as found here for high and upper middle-income countries)

• Thus, impact of using debit cards increases as the penetration rises. It also satisfies the financial 

inclusion objectives that is enabling the unbanked vulnerable sections or financially excluded 

sections.



• Use of credit cards does not get such momentum over the period of time hence the study showing
a negative impact on GDP growth for low and lower middle-income group of nations.

• As a whole the results indicate that the deployment of technology for digital payments has positive
effect on economic growth of a country

Policy Implication

policymakers, in close coordination with merchants, can encourage widespread use of debit card
mode of transactions rather than promoting credit cards in low and lower middle-income countries,

Government should take effective measures in creating awareness and also making suitable policy of
card less payment among all the vulnerable section of the society.


