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Abstract

The relationship between finance and economy is a long-standing debate in
the development literature. While some researchers argue that finance simply
follows economic development, others argue that finance is a critical
determinant of economic growth. Research findings on this issue vary across
countries, periods, data sets, and research methodologies. On the other hand,
the relationship between economic growth and financial inclusion is a
relatively new area of study in the academic literature. The primary goal of
financial inclusion is to ensure that everyone can access and use financial
products at an affordable cost. In this context, access to and use of financial
products is seen in the context of financial citizenship. This paper examines
the impact of digital banking and financial inclusion on economic growth and
household consumption in Turkey. For this purpose, financial inclusion and
digital banking indices have been constructed. Furthermore, the relationship
of these indices with the GDP index and household consumption index is
examined using the three-stage least square (3SLS) method with two separate
equations. The results show that digital banking and financial inclusion have a
positive impact on economic growth and household consumption in Turkey.

Oz

Finans ve ekonomi iliskisi kalkinma literatiirinde uzun zamandan beri
tartigma konusu olmustur. Kimi arastirmacilar finansin basitge ekonomik
geligsmeyi takip ettigini ifade ederken, kimileri finansin ekonomik biiylimenin
en Onemli belirleyicilerinden birisi oldugunu ifade etmigslerdir. Yapilan
arastirmalarin  sonuglari, iilkeden iilkeye, arastirma donemine, kullanilan
verilerin igerigine ve arastirma yonteme gore farkhilik gostermektedir. Ote
yandan, ekonomik biiyiime ve finansal kapsayicilik iligkisi literatiirde ¢ok
uzak gecmise sahip olmayan bir inceleme alanidir. Finansal kapsayicilik
konusunun onceligi, yetigkin her bireyin finansal kuruluglara ve finansal
iiriinlere erigsebilmesi ve bunlart uygun bir maliyetle kullanabilmesidir. Bu
gergevede, finansal iirlinlere erigim finansal vatandaslik kavrami ¢ergevesinde
ele alinmaktadir. Bu calisma, dijital bankacilik ve finansal kapsayiciligin
ekonomik biiylime ve hane halki tiiketimi iizerindeki etkisini Tirkiye 6rnegi
acisindan incelenmistir. Bu amagla oncelikle dijital bankacilik ve finansal
kapsayicilik endeksleri olusturulmus ve bu endeksler ile GSYIH Endeksi ve
Yerlesik Hane Halki Tiiketim Endeksi arasindaki iligki {i¢ asamal1 en kiigiik
kareler (3SLS) yontemi ve iki farkli denklem seti ile analiz edilmistir.
Sonuglar, dijital bankaciligin ve finansal kapsayiciligin, ekonomik biiyiime ve
hane halki tiiketimi {izerinde pozitif etkisi oldugunu ortaya koymaktadir.
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1. Introduction

The relationship between finance and the economy is a long-standing debate in the
development literature. Some researchers argue that finance is the handmaiden of the economy
and merely follows economic development, while others argue that finance is a crucial
determinant of economic growth. Studies examining the link between finance and the economy
vary by country, period, data content, and methodology. Consequently, there is no consensus on
the relationship between finance and economic growth within this framework. On the other
hand, the relationship between economic growth and financial inclusion is a relatively new area
of study in the economic development literature. The fundamental concept of financial inclusion
is to ensure that every adult has convenient access to financial products at a reasonable cost.

This research paper examines the relationship between digital banking, financial
inclusion, economic growth, and household consumption in Turkey. To this aim, the study
develops digital banking and financial inclusion indices. Then, it analyzes their relations with
GDP and household consumption indices using the method proposed in the literature. Principal
component analysis (PCA) is used to determine the optimal vector combination of different
indicators of the indices. The index series is constructed from quarterly data from December
2006 to December 2020. The study uses two sets of equations and three-stage least squares
(3SLS) to analyze the impact of the indices on economic growth and household consumption.

A digital banking index has been developed for Turkey to evaluate the extent of digital
banking. As 87% of the financial sector comprises banking assets, this index is based on the
internet and mobile banking data of the banking system. Additionally, the digital banking index
is used to create the financial inclusion index. Through analyzing the relationship between these
indices and the Gross Domestic Product (GDP) and Household Consumption Index using the
3SLS method, it has been found that both indices positively impact economic growth and
household consumption in Turkey. Additionally, the analysis shows that increasing the total
assets of the banking sector in Turkey will increase capital expenditure.

The paper's contribution to the literature is integrating the digital aspect of financial
inclusion into the financial inclusion index. Additionally, this study aims to measure the impacts
of financial inclusion and digital financial inclusion on economic growth and household
consumption. The study will implement the 3SLS methodology to measure this impact.

2. Relationship between Financial Development and Economic Growth

The financial sector is a set of institutions, instruments, and markets that enable
transactions on credit. The development of the financial sector is fundamentally linked to
overcoming "costs" in the financial system. Reducing information, transaction, and contract
enforcement costs has led to the emergence of financial contracts, markets, and intermediaries.
Financial systems contribute to reducing poverty and inequality by (i) increasing access to
finance for vulnerable groups of society, (ii) reducing vulnerability to financial shocks, (iii)
enabling the management of risk, (iv) expanding investment opportunities, and (v) increasing
productivity (World Bank, 2016).

A literature review on economic development shows disagreement about the interaction
between the financial sector and economic growth. In this context, there are two views of the
relationship between finance and the economy. According to the first view, finance is
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essentially the handmaiden to industry, and financial development follows economic growth
(King and Levine, 1993). According to Robinson (1952), who is considered the foremost
economist of this view, economic initiatives drive finance, and finance follows. In this
framework, finance does not cause growth but merely responds to the demands of the real sector
(Levine, 2005). According to Robinson, economic growth increases the demand for financial
contracts, and finance responds. This view is the growth-led finance hypothesis (Choong and
Chan 2011). This skeptical view that finance does not affect the economy is derived from the
mechanics of the neoclassical growth model. Most economists who held this view believed that
financial systems had only minor effects on physical capital and investment rates. As a result of
Solow's (1956, 1957) analyses, finance had only minor effects on economic growth following
changes in investment (King and Levine, 1993).

On the other hand, the opposite view argues that the financial system is a crucial
determinant of economic growth. This view is defined as the finance-led growth hypothesis.
Walter Bagehot (1873) was the first to state this view. (Huang, 2010: 1). According to Bagehot,
lendable funds are allocated to investors, then these funds support the adoption of new
technologies, increasing the production process of the economy, and gradually this process
spreads to the whole economy (Sethy, 2016).

Schumpeter (1912), Gurley and Shaw (1955), Hicks (1969), and Goldsmith (1969) argue
that advanced financial systems and markets accelerate economic development, while
underdeveloped financial systems impede economic growth. Hicks (1969) also states that the
industrial revolution had to wait for the financial revolution due to the large capital requirements
and long-term commitments to projects (Mutlugiin, 2014).

However, studies of the finance-growth relationship using different statistical methods for
different countries and over different periods have produced different results, and no consensus
conclusions have been reached on the direction, magnitude, and mutual influence of the finance-
growth relationship.

On the other hand, it is acknowledged that finance can contribute to reducing poverty and
inequality for poor and vulnerable groups, by reducing their vulnerability to financial shocks,
managing risks, and increasing their productivity and investment (World Bank, 2016).

2.1. Access to Finance, Financial Inclusion, and Financial Development

The concept of financial inclusion was first introduced in 1993 by geographers concerned
with the closure of bank branches, resulting in limited physical access to banking services
(European Commission 2008: 9). Leyshon and Thrift (1995) and Thrift and Leyshon (1999)
discussed access to finance in the context of its opposite, financial exclusion. The authors
defined access to finance as the processes that prevent poor and disadvantaged social groups
from accessing the financial system. It was argued that financial exclusion exacerbates
geographical disparities in income and economic development and indicates inequitable
development. This situation should be addressed within “financial citizenship” and resolved
regarding poor individuals and disadvantaged groups (Leyshon and Thrift 1995; Thrift and
Leyshon, 1999).

On the other hand, financial inclusion is defined as making financial services available to
disadvantaged, vulnerable, and low-income groups -including households, small and medium-
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sized enterprises, and traders - fairly and transparently and at an affordable cost. Financial
inclusion is a necessary structure for equal opportunities for all segments of society in a country,
for endogenous growth, economic and social development, and job opportunities (Devi, 2015).

Financial inclusion and access to finance are different issues. Financial inclusion is
focused on use, but a lack of use does not always mean a lack of access. Many people need
access to financial services because these services have prohibitive costs or have barriers to their
use, such as regulations requiring onerous paperwork, travel distance, legal hurdles, or other
market failures. Others may choose to refrain from using financial services despite having
access at affordable prices. Nevertheless, there is growing recognition that most of the barriers
that limit access to services can be overcome by better policies (Demirgii¢c-Kunt et al., 2015).

Well-functioning financial systems serve a vital purpose, offering people with various
needs savings, payment, credit, and risk management products. Inclusive financial systems can
benefit poor and disadvantaged groups by granting them access to appropriate financial
services. For example, access to formal savings and credit mechanisms can help people invest in
productive activities like education or entrepreneurship. Without such access, individuals rely
on their limited informal savings, and small businesses depend on their limited earnings to seize
opportunities for growth, leading to persistent income inequality and slower economic growth
(Demirgii¢-Kunt and Klapper, 2013).

Policy-setting organizations have defined financial access and inclusion in different ways,
and these definitions outline the significant elements of these concepts. The World Bank
defines financial access as "having an account with a formal financial institution." Having and
using an account with a formal financial institution facilitates access to financial services by
reducing account operating costs and providing proximity to financial intermediaries (Allen et
al., 2016). Another World Bank study defined financial inclusion as the absence of price and
non-price barriers in using financial services (Demirgii¢-Kunt et al., 2015).

The International Monetary Fund (IMF) defines access to finance as excluding
individuals and businesses from access to financial services beyond the efficiency criteria.
There are voluntary and involuntary forms of financial exclusion, and the main objective should
be to include all segments of society, excluding those who cannot access financial services due
to income criteria and those who are considered risky (Amidzic et al., 2014).

The OECD defines financial inclusion as the access of society to a wide range of
regulated financial products at an affordable cost, in a timely and adequate manner, as well as
the extension of the use of these products and services by all segments of society by making the
existing structure available to all segments of society (Atkinson and Messy, 2013: 11). The
European Union (EU) defines access to finance through financial exclusion. In the EU's
definition, financial exclusion refers to the difficulties experienced by individuals in accessing
and using suitable financial products and services that meet their own needs and enable them to
participate in social activities within the community (Kempson et al., 2007).

Kempson and Whyley (1999: 1-21) identify five forms of financial exclusion.

1- Access Exclusion: It defines the population excluded from the financial system due to
distance or risk management processes in the financial system.

2- Condition Exclusion: Refers to the exclusion that arises because the conditions are
unsuitable for certain individuals.
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3- Price Exclusion: It occurs because the prices of financial products are unaffordable for
some people.

4- Market Exclusion: This occurs due to the marketing and selling of financial products
only to a targeted audience.

5- Self-exclusion: Occurs when a person excludes himself/herself from the financial
market within the framework of psychological barriers due to fear of rejection or other
factors.

The World Bank presents four forms of financial exclusion in Figure 1 (World Bank,
2013: 16).

Lack of Need
to Financial
Services
Voluntary Cultural
Exclusion Reasons and

Indirect
Access

Non-Use of
Financial

Services \

- >
Insufficient
Income and
/ High Risk
Discrimination
Lack of
Information/Documentation
Weak Enforcement
Practices
Product Specifications Do
Not Match

Price Barriers Due to
Market Disruptions.

In-Voluntary
Exclusion

Figure 1. Types of Financial Exclusion
Source: Adopted from World Bank, 2013: 16.

Voluntary exclusion refers to individuals or firms who choose not to use financial
services for various reasons, such as lack of a suitable project, cultural or religious reasons, or
simply not needing the service. This type of exclusion arises due to a lack of demand. In
contrast, specific segments of the population are involuntarily excluded from the financial
system because they have insufficient income or are deemed too risky for the credit market.
This type of exclusion cannot be attributed to market failures. As a result, there is limited scope
for addressing this kind of exclusion. However, financial literacy or supporting financial
institutions that offer tailored products for cultural and religious demands can be used to
improve financial inclusion. Another category of non-voluntary exclusion refers to individuals
and organizations that are excluded due to regulatory barriers and market failures. This category
requires policy action when there are individuals for whom the marginal returns of financial
services exceed marginal costs. However, these individuals are excluded due to market failures,
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such as high account fees, distance of access, and lack of suitable products (Amidzic at al.,
2014).

Inclusive financial systems are desirable for various reasons. First of all, it allows for an
efficient allocation of resources. Secondly, access to appropriate financial services enables
individuals and firms to conduct daily financial transactions. Thirdly, an inclusive financial
system reduces informal credit channels. In this framework, an inclusive financial system
increases investment by efficiently allocating productive resources, accelerates economic
growth, and contributes to capital formation (Sarma, 2012). On the other hand, access to
financial markets enables individuals to continue their education, enhance their professional
skills, and obtain the capital they need for their ventures beyond what their families can provide.
It provides expanded opportunities that might not otherwise have been available (Demirgiig-
Kunt and Levine, 2008).

The view of policymakers that an inclusive financial system is an essential component of
economic and social development is supported by a growing body of evidence in the literature.
There is a growing recognition that financial inclusion is a critical factor in reducing poverty
and in the internalization of economic growth that is inclusive of all sectors. Research shows
that when individuals participate in the financial system, they can more easily start new
businesses, improve existing ones, invest in education, manage risks, and absorb financial
shocks (Demirgiig-Kunt et al., 2015).

On the other hand, according to Honohan (2008), while there is some econometric
evidence that greater household access to finance reduces inequality, there is little evidence that
financial access and inclusion are directly related to poverty reduction. The studies show that
financial access and inclusion are essential, but their statistical significance disappears when
income and distribution variables are included. In other words, financial development reduces
poverty through the depth dimension beyond the access and inclusion dimension. Interestingly,
the interaction between the more traditional measure of financial development, depth (bank
credit), and financial access is high, making financial access important. However, when the
depth dimension is below average income per capita, the marginal effect of access is positive.

2.2. Indicators of Financial Inclusion

According to Amidzic et al. (2014), an inclusive financial system has three primary
dimensions. These are physical access, using a bank account to save, and using the bank
account frequently. The physical access dimension refers to the ease of physical access to the
service point. The World Bank's 2021 Global Findex report shows that distance is a barrier for
31 percent of unbanked adults (Demirgiic-Kunt et al., 2021). The lack of physical availability of
financial service points mainly affects people living in rural areas. On the other hand, in some
countries, people living in the cities may also be in this situation. More financial inclusion is
associated with a better environment that enables people to access financial services, such as
lower banking costs and more proximity to branches. The dimensions of use and quality of
financial services are related to meeting consumers' needs. Financial inclusion is the optimal
combination of these three dimensions (Amidzic et al., 2014).

Camara and Tuesta (2014) define financial inclusion in three dimensions: usage, access,
and barriers to access. According to the authors, a high level of use of financial services or a
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high number of financial access points indicates an inclusive financial system. However, factors
such as GDP per capita, financial literacy, legal infrastructure, cultural habits, and public
attitudes toward financial services can affect the use of formal financial institutions. In this
context, physical infrastructure like ATMs and bank branches partially indicates the
accessibility of the financial system. On the other hand, it may be incorrect to assume that a
higher rate indicates a more inclusive financial system, given the need for more information on
the concentration and location of these infrastructures. In this sense, focusing only on access
and usage leads to a limited financial inclusion measurement. Researchers argue that an
inclusive financial system should minimize involuntary exclusion while maximizing usage and
access. Therefore, the three dimensions of financial inclusion -usage, access, and barriers to
access- should be assessed together to measure financial inclusion.

Kainth (2013) considered the financial inclusion index to have three dimensions and
defined these dimensions as the penetration of banking services in the market, availability, and
usage. AFI (2013b: 38), identified the dimensions of financial inclusion as access, usage, and
quality, defining access as formal and regulated financial services and proposing physical
proximity and affordability as criteria for this dimension. The usage dimension states that
regular and frequent use of financial services and the duration of use should be essential. The
quality dimension is defined as developing products that meet customers’ needs and income
levels.

Sarma (2012) divides financial inclusion indicators into macro and micro indicators.
While macro indicators are bank accounts per 1,000 people, bank branches per 100,000 people,
domestic credit/GDP ratio, domestic deposit GDP ratio, and micro indicators are the percentage
of people with an account in a formal financial institution, the percentage of people using an
account in a formal financial institution for savings, the percentage of people using an account
in a formal institution for borrowing, and the percentage of people borrowing from a non-formal
institution.

As indicators of access and use in the banking sector, Beck et al. (2007) propose the
following criteria in their study:

-Branch distribution by region (geographical): Number of branches per 1,000 km?,

-Branch distribution per capita (demographic): Number of branches per 100,000
inhabitants,

-Distribution of ATMs by region (geographical): Number of ATMs per 1,000 km?,
-ATM distribution per capita (demographic): ATMs per 100,000 inhabitants,
-Number of loans per capita (prevalence): Number of loans per 1,000 inhabitants,

-Loan-to-income ratio (affordability): Ratio of the average loan amount to per capita
income,

-Number of deposits per capita (prevalence): Number of deposits per 1,000 population,

The financial inclusion indicators identified by the Alliance for Financial Inclusion (AFI,
2013a) are presented in Table 1.
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Table 1. AFI Financial Inclusion Indicators

Dimension Definition

Main Indicator Proxy Indicator

Description

Ability to Use Financial

Services: Minimum
Barrier to Open an
Account

Number of Access
Points per 10,000
Adults in the Country

Access Unit with At

Regulated Access
Points where cash-
in and cash-out
transactions can be
performed.

Access Least One Processing Available if the
' imi Point (%) Distance to the
Physical Proximity, ) A POINt |
Affordability Total Population ccess Point Is
Living in Access Unit Consistently
with At Least One Detected
Access Point
The proportion of .
Adults with at least \umber of Deposit
. . one Deposit Account Accounts per
Actual Use of Financial 10,000Adult .
Usage Products/Services (%) . Country Defined
The proportion of Adult Age

(Frequency of Use)

Number of Credit
Accounts per
10,000 Adult

Adults with at least
one Credit Account
(%)

Source: AFI (2013a).

The G-20 Global Partnership for Financial Inclusion (GPFI) has identified a different set
of financial inclusion indicators, as presented in Table 2.

Table 2. G-20 Financial Inclusion Indicators

Dimension Category Indicator Global Data
Source
% of Adults with an Account at a Formal Global Findex
Usage Officially Banked Adults  Financial Institution
Deposit Accounts Per 1,000 Adults IMF Fas
5 -
Adults with credit at % O.f A.dUItS with Loans at Regulated Global Findex
Usage regulated institutions Institutions
Outstanding loans per 1,000 adults IMF Fas
SMEs with an account at a formal financial \Ié\r/Ere reneur
Formally banked institution (%) P
Usage enterprises Survey
P Number of SME deposit accounts at a
. Lo IMF Fas
formal financial institution
. . SMEs with an outstanding loan or line of ws
Enterprises with . Entrepreneur
. . credit (%)
Usage outstan_dlng loans or line _ Survey
of credit at regulated Percentage of adults with at least one loan
institutions outstanding from a bank or other formal IMF Fas
financial institution
Access Physical Points of Service Number of branches per 100,000 adults IMF Fas

Source: CGAP (2012).

In line with the literature, financial inclusion has been analyzed along three dimensions:

1) Penetration, 2) Access, 3) Usage. The indicators of these dimensions are defined as follows

as suggested by (Ekmen, 2023a);
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Indicators of 1) Penetration consists of i) number of active users of mobile and ii) internet
banking in the banking system; 2) Access dimension consists of i) number of bank branches, ii)
number of ATM’s, iii) number of bank employees; 3) Usage dimension consists of i) total loan
amount (Million TL), ii) deposits per capita (Million TL), iii) digital Banking Index (Author’s
calculation).

3. Construction of the Indices

In order to evaluate the extent of financial inclusion in an economy, it is essential to have
a scale that combines all aspects of financial inclusion into one number. This scale should
measure financial inclusion consistently across different economies and countries. Additionally,
this scale should be appropriate for tracking policy changes over time (Camara and Tuesta,
2014).

In this context, indicators related to different dimensions of financial inclusion should be
combined in a multidimensional index framework to create an index with a value between 0 and
1. An index value of 0 indicates complete financial exclusion in the economy, while an index
value of 1 indicates complete inclusion in the economy (Sethy, 2016). The financial inclusion
index will be calculated based on data obtained from the banking sector, which accounts for
87% of the Turkish financial sector's assets.

3.1. Data

The data used to construct the indices is classified into two categories. The first set of
data comprises banking data that is used to construct the financial inclusion index. These data
points include the number of active bank customers, total loans, total deposits, total number of
branches, ATMs, bank employees, and total assets.

The second set of data includes indicators of the use of digital banking, which consists of
transactions carried out via banks' mobile and Internet banking platforms. These transactions
include non-financial transactions, money transfers, bill payments, credit card payments, other
financial transactions, and the number of active customers.

The digital banking data is derived from the Internet and mobile banking statistics reports
available on The Banks Association of Turkey (TBA) website. The other banking data is
obtained from the interactive monthly bulletin of the Banking Regulation and Supervision
Agency (BRSA). Lastly, macro aggregates data macro aggregates data is sourced from the
Turkish Statistical Institute (TURKSTAT) website. Note that the figures are quarterly and cover
periods from December 2006 to December 2020.

3.2. Methodology

At this research stage, each indicator’s quarterly values, representing different index
dimensions, should be combined to create an index. Each indicator has been considered a
separate index dimension in constructing the index. Therefore, there will be no aggregation of
indicators within the same dimension.
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To construct the index, it is first necessary to determine the optimal vector between the
time series of different dimensions. PCA was applied to these indicators to find the optimal
vector combination. The coefficients obtained from the PCA analysis were multiplied by the
indicator values in the time series to generate the optimal vector combination.

After this calculation, the quarterly values of the optimal vector were converted into
index series ranging from 0 to 1 in order with the following formulation.
i = A() — Min(i)
YT Max() — Min(i)
where d(i) is the value of the index for each period; A(i) is the current value of the variable;

Max (i) is the maximum value of the variable for all the periods analyzed; and Min (i) is the
minimum value of the variable for all the periods analyzed.

)

3.3. Construction of the Financial Inclusion Index

The following indicators are used to construct the Financial Inclusion Index, representing
the dimensions of penetration, access, and usage;

- Number of the active customers!

- Outstanding Deposit Amount (TL million)

- Outstanding Loan (TL million)

- Number of the Bank Employees

- Number of the Bank Branches

- Number of ATMs

- Digital Banking Index (DBI) (Author's calculations)

The optimal vector coefficients found by the PCA analysis in the framework described
above are shown in Table 3.

Table 3. Result of PCA Analysis for the Financial Inclusion Index

Variables Coefficient of PCA
Outstanding Loan (OL) (51) 0.412942
Number of ATM’s (ATM) (52) 0.403639
Total Deposits (TD)(/3%) 0.404315
Number of Active Customers (AC) (f:) 0.395549
Digital Banking Index (DBI) (/) 0.366804
Number of Bank Branches (BB) () 0.332323
Number of Bank Employees (BE) (57) 0.318811

Source: BRSA Monthly Bulletin, Digital Internet and Mobile Banking Reports, TBA

As can be seen from the results of the PCA analysis, although the ratios are pretty close,
outstanding loans, number of ATMs, and total deposits contribute most to the financial
inclusion index. On the other hand, the contribution of the number of bank branches and the

1 Number of customers actively using Internet and mobile banking platforms in the banking system

10
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number of bank employees to the financial inclusion index remains low. As a result, the
optimum vector values have been calculated as follows;

FIIT = BIOLT + 2 ATMT + B TDT + pAACT + S5 DBI+ B6SBT + S7BE  (2)
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The graph of the constructed Financial Inclusion Index is shown in Graph 1. As shown
in Graph 1, financial inclusion has increased rapidly over the period under review.
However, while financial inclusion was relatively low in 2006, it has increased in
Turkey since the 2010s. The increase after 2015 is remarkable.

3.4. Construction of the Digital Banking Index

The Digital Banking Index has been calculated using the abovementioned index
calculation method. Data for the Digital Banking Index is based on digital, mobile, and internet
banking statistics from the Banking Association of Turkey (BAT).

In constructing the Digital Banking Index, the indicators used in the calculation to
represent each dimension are listed below:

- Number of active customers? (representative of the penetration dimension)
- Total number of payments® (representative of the usage dimension)

- Number of Money transfers* (representative of the usage dimension)

2 Number of customers actively using Internet and mobile banking platforms in the banking system

3 Includes; bill payments, tax payments, SSK and Bag-Kur (Social Security) payments, loan payments,
MTV (Vehicle Tax), traffic fines and other payments.

4 Includes Electronic Fund Transfers, wire, and currency remittance (Includes payments such as foreign
currency transfers via SWIFT and similar payment systems, MoneyGram, Western Union, etc.).
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- Number of other financial transactions® (representative of the access dimension)
- Number of credit card transactions® (representative of the usage dimension)
- Number of non-financial transactions “(representative of the access dimension)

PCA analysis was performed on the time series data, and the resulting coefficients for the
optimal vector combination are presented in Table 4.

Table 4. PCA Coefficient for Digital Banking Index

Variables Coefficient of PCA
Money transfers (/1) 0.4138
Credit Card Transactions (/) 0.4133
Payments (/) 0.4122
Non-financial transactions (fs) 0.4103
Active Customers (/fs) 0.4021
Other financial transactions (fs) 0.3972

Source: BAT Mobile and Internet Banking Transactions Reports

Although the obtained coefficients are close, the most significant contribution to the
optimal vector size, hence to digital financial inclusion, among these indicators are the Number
of Money Transfers, Number of Credit Card Transactions, and Number of Payments.

In this context, the optimum vector values are calculated as follows;

DBIT = BLMTT + 2 CCTT + B3PYMT + B4 NFTT + 85 AC + f6 OFTT ~ (3)

where; MT is Money Transfers; CCT is Credit Card Transactions; PYM is Payments; NFT is
Non-Financial Transactions; ACT is Active Customers; and OFT is Other financial transactions.

After calculating the optimal vector, the periodic values were converted into an index
series ranging from 0 to 1, based on the following formula to obtain the Digital Banking Index.
_ A — Min(i)

YT Max() — Min(i)

where d(i) is the value of the index for each period; A(i) is the current value of the variable;

Max (i) is the maximum value of the variable for all the periods; and Min (i) is the minimum
value of the variable for all the periods.

(4)

The resulting Digital Banking Index graph is shown in Graph 2. It clearly shows a
significant uptick in the index since 2010, indicating a remarkable increase in digital banking
transactions. The Digital Banking Index is an essential tool for tracking the progress of all
mobile and internet banking transactions within a single, comprehensive index.

5 Includes data on transfers from investment account to time/demand deposit account or from
time/demand deposit account to investment account, time deposit partial withdrawal/deposit, virtual POS
transactions, virtual card transactions, bulk transfer transactions, credit utilization transactions against
securities, VIOP (Turkish Derivatives Exchange) collateral deposit/withdrawal, etc.

® Includes the sum of the cash advance, cash advance in instalments, debt paid on own card, debt paid on
someone else's card.

" Includes data on loan applications, credit card applications, and the number of regular payment
instructions (instructions given for future/regular EFT, money orders, dues, private school fees, apartment
building fees, rent and cooperative payments, public offering instalment payments, etc.).
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. Digital Banking Index

4. Relationship between the Indices and the Macro Economic Variables

After constructing the indices, the 3SLS method and E-Views 10 econometric software

are used to analyze the impact of digital banking on economic growth and household
consumption.

4.1. Macro Data

The macro-aggregate data are indexed figures published by TURKSTAT, covering the 57
quarterly periods between December 2006 and December 2020. The figures for the total number

of ATMs and total banking assets are obtained from BRSA monthly reports and are indexed
series based on the period starting in March 2007.

4.2. The Model

The 3SLS, based on the seemingly unrelated regression (SUR) model, provides a solution
as a system of equations. This method is called "unrelated" because the dependent variables in
the equations appear to be unrelated. However, the error terms are correlated. By removing the
relationship between the error terms in the model's equations, the computation of the SUR
equation system becomes a separate ordinary least squares (OLS) system. This way, the SUR
method allows for the joint estimation of the relationship between different banking variables
and growth and macroeconomic aggregates (Kog, 2018; Kog et.al., 2021).

A simultaneous equations model can be illustrated as
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where y; = Bix; + &;

Here, the mean of ¢ is zero, and the variance-covariance matrix of the equation represents
the correlation between the error terms of the different structural equations (Kog vd., 2021).
However, as with other multi-equation models, the variables in the 3SLS model should be
stationary. Otherwise, "spurious regression” may occur. On the other hand, multi-equation
methods such as 3SLS or 2SLS can be applied to non-stationary but long-run co-integrated time
series (Hsiao: 1997a, b; Hillebrand and Koray, 2008; Kog et al., 2021).

On the other hand, in the case of bidirectional causality between variables, there may be a
correlation between the error terms and the explanatory variables, in which case the endogeneity
problem may arise. In this context, the correct estimation method is 3SLS (Goérmiis and
Hotunluoglu, 2011).

The 3SLS equation system is considered the most efficient method of controlling the
endogeneity of regressors and cross-equation error correlation. It is stated that 3SLS is an
efficient estimator if the equations in the equation sets are properly defined. This equation
system is more effective in capturing the interrelationships between equations and the causal
and feedback effects between the main variables in the system. (Soukiazis et al., 2013;
Soukiazis et al., 2018).

There are three stages in the estimation procedure of the equation with the SUR method;

1. Each equation is estimated separately using the OLS method.

2. The variances of the estimators and the covariance of the model are calculated by
using residuals obtained by the OLS estimates.

3. Using the estimates obtained in the second stage, all equations are estimated jointly in
a generalized OLS framework (Hill, 2011).

The paper first examines whether the time series is stationary in this context. Then, it
looks for a co-integration relationship between the different series using the Johansen co-
integration test. Finally, it estimates the relationship between the digital banking index and
macroeconomic aggregates using the 3SLS model.

4.3. Stationarity Analysis

In studies that involve time series data, it is essential to check whether the series are
stationary. If non-stationary series are used, the regression analysis results can be unreliable and
lead to incorrect conclusions. On the other hand, a stationary series does not have a unit root,
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and its mean, variance, and covariance do not change over time (Enders, 2004: 171; Gujarati,
2004, p.713; Conkar and Vergili, 2017).

In a dynamic model, the value of each variable in the current period depends on its value
in the previous period or periods. Therefore, all kinds of information from the previous period
and the shocks exposed to it can affect the variable. By examining how the variable’s value in
the previous period affects the current period, one can discover the long-run characteristics of a
series. Therefore, to understand the data generation process of the series, it is sufficient to
regress the value of the series in each period on its previous value (Torun, 2015; Bekgioglu et
al., 2018).

“If our definition of this series is Yt, then we obtain the equation of
Y = BY_1 + U, U, = N (0,0%) (5)

If the value of B equals 1, then the variable Yt is influenced by its value one period
earlier, i.e., by the shocks it experienced. But if B is less than 1, the effect of previous period
shocks will gradually diminish and disappear entirely after a short time. This hypothesis can be
summarized as follows;

Hy: =1 The series has a unit root (the series is not stationary).
H,: B<1 The series has no unit root (the series is stationary).

The hypothesis mentioned above has been developed using the Dickey-Fuller test, which
is widely used due to its ease of use. However, if the residuals obtained by estimating the
equations exhibit autocorrelation, the results of the unit root test may not be reliable. To address
this issue, Dickey and Fuller introduced the Augmented Dickey-Fuller (ADF) test, which
involves a model as shown below:

k
AY, =pu+0,+ (B — 1)Yt_12/1i AY,_; + Ut (6)
1

Hypothesis for the ADF test is as follows;
H,: B=1 the series has a unit root (the series is not stationary).
H,: B<1 the series has no unit root (the series is stationary). (Yurdakul, 2000).

Results show non-stationary indicators at level values but become stationary at first-order
differences.

ADF tests assume the error terms have constant variance, and their means are time-
varying. From this perspective, ensuring that the error terms are not correlated and have
constant variance is necessary. Phillips and Perron (1988) extended the ADF test and proposed a
non-parametric unit root test method. This method considers serial correlation and variance
changes in the error terms.

In the PP methodology,

Ry = xg+x1 %Ry + et

T (7)
RL': x0+x1*Rt_1+x2=(t—§)+et

T is the number of observations, and et denotes the error term. (Yavuzaslan et al., 2017).
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Table 5. ADF and PP Test Results

Variables Symbol ADF PP

GDP Y 0.0000 0.0000
Economic Confidence Index (ECI) (C) 0.0000 0.0000
Resident Household Consumption Index C 0.0010 0.0000
Financial Inclusion Index A 0.0004 0.0003
Digital Banking Index (DBI) B 0.0000 0.0000
Number of ATMs D 0.0145 0.0159
Unemployment Index (UI) ] 0.0012 0.0002
Capital Expenditure (CE) 1] 0.0000 0.0001
Total Assets (TA) I1 0.0000 0.0000

Note: *Results for differences of the first order.

Table 5 shows the ADF and PP test results for the time series used in the paper. In order
to use the 3SLS method, it is necessary for the data being analyzed to be stationary in the same
order as mentioned above. The null hypothesis is rejected after calculating the first-order
differences in the data. So, if the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP)
tests indicate that the series is stationary, then the 3SLS method can be applied to these series.
After conducting the stationarity analysis, the Johansen co-integration test was performed on the
series.

4.4, Co-Integration Test

Soren Johansen and Katarina Juselius created the Johansen co-integration test in 1988 and
1990 to test the idea of co-integration. This method tests for the structure of multiple co-
integrations in cases where more than one variable is analyzed. This method gets estimates of
the co-integration parameters and counts the number of co-integration vectors using Johansen's
maximum likelihood estimation approach. The Johansen approach is preferred when the
equations have more than two variables (Kog et al., 2021).

The co-integration test is a method used to determine if the residuals of a regression
model are stationary or have unit roots. If the residuals are stationary, there is a long-run
relationship between the variables and no spurious regression. On the other hand, to apply this
method, all variables in the model should be non-stationary before the application and stationary
in the first differences (Igellioglu and Ozturk, 2018).

The stationarity of the series has been tested in our previous analyses and the results are
presented in Table 6.

The hypotheses that have been tested using the Johansen method are as follows:
HO: p<0.05 There is co-integration in the series.

Ha: p >0.05 There is no co-integration in the series.

Table 6. Johansen Co-integration Test Results

Eigenvalue Trace Statistic Critical Value (Prob.)
Trace 0.844521 3.913.903 2.084.374 0.0000
Max.Eigen Value 0.807095 2.927.445 1.695.991 0.0000

16



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2024, 9(1): 1-25
Journal of Research in Economics, Politics & Finance, 2024, 9(1): 1-25

As can be seen from the results in Table 6, the probability value is less than the critical
value of 0.05. This indicates that there is a long-run co-integration relationship between the
series. Given that the time series are co-integrated, we can apply the 3SLS model.

4.5. Model Implementation

This study uses two sets of 3SLS equations to examine the relationship between the
financial inclusion and digital banking indices with GDP and household consumption indices.
The first set of equations is defined as follows;

yt =60+ 61 xat + 52 * 6t (8)
Ct=v0+ vli*Bt+v2=*et 9)
= b0+ d1*9t+ P2 +mt (10)

where y is Gross Domestic Product (GDP); o is Index of Financial Inclusion (FI); C is
Household Consumption; B is Digital Banking Index (DBI); 6 is Economic Confidence Index
(ECI); ¢ is Total Number of ATMs (ATM); 9 is Unemployment Index (Ul); @ is Capital
Expenditure (CE); and m is Banking Sector Total Asset (TA).

The equation (8) examines the connection between GDP, financial inclusion, and the
economic confidence index. The equation (9) analyzes the relationship between household
consumption (a subcomponent of GDP), digital banking, and the total number of ATMs.
Finally, the equation (10) links capital expenditure (another subcomponent of GDP), the total
assets of the banking sector, and unemployment.

4.5.1 Results of the First Model

Table 7 displays the findings from the analysis of the 3SLS model. The model mainly
investigates the relationship between financial inclusion and GDP, household consumption with
digital banking, and the number of ATMs. The final equation assesses the effect of total banking
assets on capital expenditure.

Table 7. Results for the First Equation Set

Dependent Variables Independent Variables Coefficient  t Statistic Probability
Constant Coefficient (9) 59.75954 3.281360 0.0013
GDP (Y) Financial Inclusion Index (o) 0.001864 15.77005 0.0000
Economic Confidence Index (8) 0.535105 3.044859 0.0027
Household Constant Coefficient (v) 61.52737 18.89568 0.0000
Consumption (C) Digital Banking Index (f3) 0.001979 9.12116 0.0000
Total ATM (o) 0.351401 19.89568 0.0000
Constant Coefficient () 145.4443 14.89199 0.0000
Capital Expenditure (@)  Unemployment Index (9) -0.387640  -4.469557 0.0000
Total Assets () 0.041105 3.764480 0.0002

The results can be interpreted as follows;

(i) A statistically significant positive relationship exists between the GDP and financial
inclusion indexes. When the financial inclusion index increases one unit, there is an associated
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increase in the GDP by 0.18%. This result shows that increased financial inclusion increases
economic growth in Turkey.

(if) As expected, a statistically significant and positive relationship exists between the
economic confidence index and GDP. One unit increase in economic confidence raises the GDP
by 53.5%.

(iii) A statistically significant and positive relationship exists between digital banking and
household consumption, with a one-unit increase in digital banking resulting in a 0.19%
increase in household consumption.

(iv) A statistically significant positive relationship exists between the total ATMs and the
resident household consumption index. One unit increase in the total number of ATMSs results in
a 35.1% increase in resident household consumption. This result indicates that improving access
to finance increases household consumption as well.

(v) As expected, there is a negative relationship between the capital expenditure and
unemployment indexes. An increase of one unit in the unemployment rate index reduces capital
expenditure by 38.7%.

(vi) A statistically significant positive relationship exists between the capital expenditure
index and total banking assets. An increase of one unit in total assets of the banking system
increases capital expenditure by 4.1%.

4.5.2. Results of the Second Model

The second equation set examines the relationship between the digital banking index and
GDP and between the financial inclusion index and household consumption. The third equation
set is identical to the first set. The formulation for the second set of equations is as follows:

yt =80+ 61 Bt + 626t (11)
Ct=v0+ vlxat+v2 =+t (12)
= p0+ pl =9t + p2 xmt (13)

Table 8 presents the results of the second set of equations estimated using the 3SLS
model. The model primarily examines the relationship between digital banking, GDP, financial
inclusion, and the number of ATMs and household consumption. The final equation estimates
the influence of total banking assets on capital expenditures.

Table 8. Results for the Second Equation Set

Dependent Variables Independent Variables Coefficient t Statistic Probability
Constant Coefficient (8) 74.36284 2.939863 0.0038
GDP (Y) Digital Banking Index () 0.005515 10.23952 0.0000
Economic Confidence Index (0) 0.473055 1.926875 0,0558
Constant Coefficient (v) 64.47886 18.09437 0.0000
Household Consumption (C)  Financial Inclusion Index (a) 0.000664 8.427266 0.0000
Total ATM () 0.321763 15.21265 0.0000
Constant Coefficient () 145.7953 14.85766 0.0000
Capital Expenditure (9) Unemployment Index (9) -0.386253 -4.433836 0.0000
Total Assets () 0.039807 3.639317 0.0004

18



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2024, 9(1): 1-25
Journal of Research in Economics, Politics & Finance, 2024, 9(1): 1-25

The results can be interpreted as follows:

(i) A statistically significant and positive relationship exists between the GDP and digital
banking. An increase of one unit in the digital banking index leads to a 0.5% increase in the
GDP index. This result indicates that with an increase in the use of digital banking channels,
economic growth will also increase. As digital banking channels are the access points to
finance, strengthening access to finance will also raise economic growth.

(ii) As expected, a statistically significant and positive relationship exists between the
economic confidence index and GDP. An increase of one unit in economic confidence increases
the GDP by 47.3%.

(iii) There is a statistically significant and positive relationship between the financial
inclusion and household consumption indexes. An increase of one unit in financial inclusion
results in a 0.06% increase in household consumption.

(iv) A statistically significant positive relationship exists between the total ATMs and the
household consumption index. An increase of one unit in the total number of ATMs raised the
resident household consumption by 32.1%. This significant result highlights the importance of
financial access points where households can carry out financial transactions.

(v) A statistically significant and positive relationship exists between total assets in the
banking sector, which can be considered a proxy indicator of the financial inclusion and capital
expenditure index. Increasing one unit in the banking sector's total assets raises capital
expenditures by 3.9% in Turkey.

(vi) As expected, there is a negative relationship between unemployment and capital
expenditure. An increase of one unit in the Unemployment Index reduces the Capital
Expenditure Index by 38.6%.

5. Conclusion and Recommendations

Although the relationship between finance and economic growth has long been discussed
in the economics literature, the link between financial inclusion and economic growth is a
relatively new area of research.

The main objective of financial inclusion is to ensure that every adult has access to and
can afford financial products and services. In this context, the access of all adults to financial
products and services is addressed within the framework of “financial citizenship”. Access to
and cost-effective use of financial services increases the quality of life of individuals, enables
them to carry out daily financial transactions, and enables them to manage risks and make
savings.

Within the context of this article, the relationship between financial inclusion and
economic growth is analyzed in the case of Turkey. In order to reveal this connection, firstly,
digital banking and financial inclusion indices are constructed, and their relationship with the
GDP index and resident household consumption index is analyzed.

To construct the indices, various indicators were identified from the literature. The
optimal vector size was determined using PCA analysis and combined accordingly. The
resulting optimal vector time series was then converted into a quarterly index series.
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After creating the digital banking index, it has been added to the financial inclusion
index. With the integration of the Digital Banking Index as a vector dimension in constructing
the Financial Inclusion Index, financial inclusion has become inclusive of the digital financial
inclusion dimension. This differentiation distinguishes the constructed financial inclusion index
from previous financial inclusion indices in the literature. After constructing the indices, the
relationship between the indices and the macroeconomic variables is analyzed using the 3SLS
model and two sets of equations.

The analysis conducted on the Financial Inclusion Index indicates that in Turkey,
financial inclusion positively impacts economic growth and household consumption. Moreover,
the analysis carried out on the Digital Banking Index reveals that the rise in digital banking
transactions is associated with an increase in GDP and household consumption.

Meanwhile, the results of both models show that increasing the number of ATMs also
raises the household consumption index. These results imply that the development of access to
finance increases household consumption and, thus, household welfare. In the meantime,
analyzing the relationship between total banking sector assets, which can be seen as a proxy for
financial inclusion, it is found that an increase in total banking sector assets increases capital
expenditure.

This study has significantly contributed to the literature by creating a digital banking
index and integrating the digital financial inclusion dimension into the financial inclusion index
via the digital banking index. The other contribution to the literature is measuring the impact of
both financial inclusion and digital financial inclusion on economic growth and household
consumption using the 3SLS model. Moreover, the study also reveals that the increase in
financial sector assets leads to a direct increase in capital expenditure

The findings on financial inclusion are consistent with the results obtained for financial
inclusion are in line with Sahay et al. (2015), who states that financial inclusion increases
economic growth up to a point, Loukoianova et al. (2018), who find that a 1% increase in the
financial inclusion index leads to a cumulative increase of 0.2% per capita for low-income
developing countries, Sharma (2016), who find positive and significant association between the
various dimensions of financial inclusion, Ali et al. (2019), who found that financial inclusion
has a positive effect on economic growth both in the short run and the long run, Thatsarani et al.
(2021), who found that financial inclusion has a positive effect on economic growth in the short
run, Bozkurt and Karakus (2020), who found a causal relationship from GDP per capita to the
Financial Inclusion Index score, both in the long run and in the short run, Kaya (2017), who
found co-integration relationship between financial access and economic growth in Turkey, and
Avci (2022), who found that financial inclusion increases economic growth in the short and
long run.

The findings on digital financial inclusion are also in line with Thathsarani (2021), which
states that digital banking contributes to the achievement of sustainable development goals in
South Asian countries, Li et al. (2022), which states that digital financial inclusion has a
positive effect on farmers' income growth in China, Adeoye, and Alenogehna (2019), which
states that internet usage has a positive effect on financial access and economic growth, Khera et
al. (2021), which states that digital financial inclusion is positively correlated with GDP per
capita growth for 52 developing countries, Andrianaivo and Kpodar (2011), which reveals that
the use of mobile phones and other ICTs contributes to growth in African countries, and Shen et
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al. (2018), which states that there is a significant and positive relationship between the use of
digital financial products and financial inclusion.

In this context, our policy recommendations for enhancing financial inclusion and
supporting economic growth and household consumption are as follows;

(i) Increasing the scope and penetration of banking applications through online platforms
such as Internet banking, call center banking, mobile banking applications, and fin-techs,

(ii) Increasing the number of physical points of access to finance, such as ATMs,

(iii) Establishing agent banking infrastructures that allow basic banking transactions such
as money transfers and deposits to be carried out in shopping centers such as pharmacies,
grocery stores, and markets, as has been observed in many countries,

(iv)Improving access to a range of financial products and services for especially small
and family businesses.

"With the advancements in information and communication technology, mobile phones
are now considered as virtual bank branches" (Ekmen, 2023b). Therefore, it is crucial to support
fin-tech initiatives and expand digital banking platforms to enhance financial inclusion,
particularly for households residing in rural areas where distance is a hindrance in utilizing
financial services.
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