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Abstract 

This study aims to revisit the issues and misconceptions about financial inclusion (FI) indices. For indices construction, this study uses 
two approaches: one approach following the methodology of Sarma (2008) which is based on UNDP methodology, while the other is the 
Dynamic Factor Model (DFM)-based index of Stock and Watson (2002) and Rehman et al. (2021). The data of 18 economies of Asia from 
1997 till 2017 is used for indices construction and analysis. The authors constructed macro and micro-level financial inclusion indices 
based on the different types of financial inclusion indicators. Second, the authors have critically evaluated two different approaches, and 
the results show that Sarma (2008)-based index show financial inclusion’s level, while DFM-based index reveal fluctuation in the current 
year’s financial inclusion level due to the prior variations. For measuring the level of financial inclusion, the Sarma (2008) index is effective, 
while for forecasting the level of financial inclusion, the DFM approach is more appropriate. Furthermore, the micro and macro aspects of 
financial inclusion should be reflected in separate indices for better understanding and in-depth insights. 
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institutions, without the price and non-price constraints, to 
every person of society”. Credit, payments, deposits, and 
insurance are basic components of FI. Despite the focus of 
the World Bank and the global community, access to finance 
still needs improvement (Swaiss, 2017). Global Findex 
Report shows that 69% of the adult population across the 
world has accounts in financial institutions. There is steady 
growth in account ownership but still inequalities exist 
among men and women. Global Findex reports indicate that 
72% of men and 65% of women have transaction accounts 
in financial institutions. The role of financial inclusion is 
considered important in capital accumulation, financial 
stability, dealing with money laundering, economic growth, 
and it also reduces poverty and income distribution gap. 
Financial inclusion can work as enabling force for 7 out 
of 17 Sustainable Development Goals (SDGs). In recent 
studies, Ratnawati (2020). (2020), Na’im et al. (2021) and 
Nguyen and Ha (2021) have highlighted the importance and 
multi-dimensional role of financial inclusion. 

Financial inclusion is a multi-dimensional term, and it is 
a challenge to measure it accurately and precisely. Different 
studies have proposed a number of multi-dimensional indices 
for measuring FI by using Principal Component Analysis 
and other approaches like Sarma (2008). Demirguc-Kunt 
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1. Introduction 

The importance of financial inclusion (FI) increased 
significantly in recent years due to its vibrant role in 
sustainable economic development and improving well-
being. According to World Bank (2008, p. 27), financial 
inclusion is basically “accessibility to services of financial 
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and Klapper (2013), Fungacova and Weill (2015), Sha’ban 
et al. (2020), and Kim et al. (2020) measured FI in different 
economies by using different proxies. However, these indices 
have some very serious issues. First, all these indices are 
static in nature, and the dynamic aspect of FI has not been 
taken into consideration. Second, these indices use all aspects 
(micro and macro) of financial inclusion simultaneously in 
one equation and consider it similar despite their different 
nature which is basically erroneous and misleading. Koong 
et al. (2017) had also expressed the need for alternative 
approaches for indices construction. 

To deal with the first issue, this paper considers the 
dynamic aspect of financial inclusion and utilizes the 
Dynamic Factor Model (DFM) approach to construct the 
FI index by following Rahman et al. (2021). The DFM has 
some advantages over other approaches like, (i) it deals 
effectively with the issue of high dimensionality, (ii) it shows 
the growth of multiple indicators, and (iii) it deals with the 
issue of serial correlation. The DFM models divide each 
indicator into two different parts, the static and the dynamic 
parts. The static part does not change with time, while 
the dynamic part changes with time. This decomposition 
enables a better understating of the time-varying nature of 
a variable. To address the second issue, in which different 
types of variables are included in the same index, this paper 
differentiated FI indicators into micro- and macro-level 
indicators, following Pina (2018). 

The micro-level and macro-level FI indices are 
constructed by using micro- and macro-level indicators 
separately in questions. This will help us to get precise 
and accurate insights into the level of financial inclusion 
in selected economies. The micro-financial inclusion 
indices consider the accessibility side of FI which are bank 
branches, deposit accounts, and borrower accounts per 
100000 population, while on the other hand macro-financial 
inclusion reflects the financial development side of FI, 
such as private credit of GDP, total deposits with financial 
system to GDP, and insurance premium relative to GDP. The 
construction of indices by using the DFM and Sarma (2008) 
approaches enables us to compare and contrast outcomes 
of both indices and methodologies to better understand the 
phenomenon of FI.

2. Literature Review 

Financial inclusion is a multi-dimensional term, and it 
is difficult to measure it, therefore there is no consistent 
and universally acceptable method of measuring financial 
inclusion level in an economy. Different indicators of FI 
are correlated with each other and create issues of multi-
dimensionality as indicated by Bandiera et al. (2000). 
Bandiera et al. (2000) developed the financial liberalization 
index by incorporating different indicators. Khan and 

Qayyum (2007) constructed financial development index 
by using four indicators. The first attempt for FI index 
development was made by Beck et al. (2007).

Honohan (2008) measured the level of FI by considering 
the proportion of households and adults of an economy who 
have access to financial services like bank accounts. Likewise, 
Demirguc-Kunt and Klapper (2013) and Demirguc-Kunt  
et al. (2015, 2018) used indicators such as payment, savings, 
borrowing, risk management, and payments for measuring 
FI level. However, according to Camara and Tuesta (2014), 
FI is a multidimensional term, and it cannot accurately be 
captured by a single indicator like bank account and ATMs. 
Sarma (2016) argued that the use of individual indicators of 
FI can lead to misunderstandings regarding the level of FI. 
To deal with such issues, Gupte et al. (2012) developed the 
FI index by taking the average of financial inclusion’s four 
dimensions like usage outreach, cost of the transaction, and 
ease of transactions. Sarma (2012, 2015, 2016) explored 
three different dimensions of financial accessibility: banking 
penetration, usage, and banking services availability. Sarma’s 
index is calculated based on the human development index 
(HDI) which was developed by UNDP. Park and Mercado 
(2015, 2018) also developed financial access index by 
considering five indicators such as ATMs, borrowers, and 
branches of banks, depositors’ numbers, and the ratio of 
credit to GDP.

Some studies also assigned weights to variables based 
on their relevance and importance. Assigning different 
weights was brought under criticism by the academic 
community across the world. Therefore, to fix this issue of 
weight assigning, Amidzic et al. (2014) formulated an index 
through the Principal Component Analysis (PCA) method 
for determining the appropriate weights for developing FI 
indices. An issue associated with the Amidzic et al. (2014) 
index is that this approach uses factor analysis for reducing 
a set of variables to relatively smaller factors. Therefore, 
it does not fully utilize all available variables about  
each economy. 

Camara and Tuesta (2014) followed a different approach 
of two-step PCA. In the first stage, three sub-indices of 
access, usage, and barriers were estimated, and it was 
defined as a measure of FI. While in the second stage, using 
PCA weights were estimated and assigned to dimensions 
for the construction of the overall FI index by using sub-
indices of the first stage. Sha’ban et al. (2020) used data of 
95 economies from 2004 to 2015 and developed FI index by 
using the basic approach by UNDP. Their finding showed 
cross-country variations in the level of financial inclusion 
and they also observed changes in the level of financial 
inclusion over time. Similarly, Kim et al. (2020) also 
developed FI index by using data of 154 economies, among 
them 48 economies were from Organization of Islamic 
Cooperation (OIC) countries. Their study also measured  
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FI on a scale of 0–1, where 0 shows without access to finance 
and 1 reflects an economy in which everyone has full access 
to finance. Each approach on which the FI index is based 
has its benefits and drawbacks. Therefore, there is still room 
for improvement in the measurement of overall FI (Park & 
Mercado 2015, Mialou & Amidzic, 2017). 

Demirguc-Kunt and Klapper (2013), Fungacova and 
Weill (2015), Sha’ban et al. (2020), and Kim et al. (2020) 
measured the FI level of different economies using different 
proxies of FI. These studies have proposed different multi-
dimensional indices for measuring FI by using various 
approaches such as PCA and Sarma (2008). However, all 
these indices of FI are static in nature and the dynamic 
aspect of FI has not been taken into consideration. Koong 
et al. (2017) expressed the need for alternative approaches 
for the construction of FI indices. Ali and Khan (2020) 
have measured FI in 18 economies of Asia and they have 
highlighted the need and importance of alternative indices by 
using different pragmatic approaches. Rehman et al. (2021) 
implied the need and importance of dynamic factor models 
for indices construction; therefore, we consider the dynamic 
aspect of FI and utilize the DFM approach for construction 
of FI index by taking lead from Rahman et al. (2021). Pina 
(2018) argued that for getting deeper insights, there is a need 
to consider micro and macro aspects of FI. We have divided 
FI into two broader categories, micro-financial inclusion and 
macro-FI following Pina (2018).

3. Data and Methodology 

3.1. Data and Variables 

The data is extracted from International Monetary Fund’s 
International Financial Statistics (IFS), World Bank’s (WDI), 
Central Banks, and Statistical Departments of respective 
countries. Out of 48 Asian economies, we have selected 18 
economies from four different regions of Asia due to the 
availability of data and other computational issues. We have 
dropped Japan and China from the sample as these economies 
were creating outliers in the sample. From Southeast Asia, 
Malaysia, Indonesia, Brunei Dar-Ul-Salam, Thailand, 
Vietnam, Singapore, and the Philippines, from East Asia, 
South Korea, and Mongolia, from Central Asia, Azerbaijan, 
Kyrgyz Republic, Tajikistan, Uzbekistan, and Kazakhstan, 
while from South Asia, Pakistan, India, Sri Lanka,  
and Bangladesh, were selected for indices construction  
and analysis. 

3.2.  Financial Inclusion’s Indicators and 
Construction of Financial Inclusion Indices

First, we have identified the main components of FI 
and then these are used for the construction of micro and 

macro-level FI indices through Sarma (2008) and DFM 
methodologies for selected Asian economies. Constructing 
indices by using both the DFM and Sarma (2008) approaches 
enables the comparison of indices for a better understanding 
of the dynamics of FI. 

3.2.1. The Dynamic Factor Model

Along with the Sarma (2008) methodology, the DFM 
approach is used for the construction of the FI index. The 
DFM approach is useful to overcome the issues of high 
dimensionality as well as its ability of accurate predicting 
power as compared to static PCA. The DFM is mostly used 
for modeling multivariate series as linear functions of some 
unobserved factors. The origin of the DFM can be traced back 
to the work of Geweke (1977) and Sargent and Sims (1977). 
In the 1990s, Stock and Watson (1998) extend the DFM to a 
high level too for estimation. The DFM can decompose each 
variable into two components, one is a common component, 
while the other is a unique idiosyncratic component, which 
makes the variable different. The common part of a variable 
is driven by some factors producing a similar impact on 
a variable and is known as the common component of a 
variable. The idiosyncratic part varies across all variables 
and makes a specific variable unique by adding different 
characteristics. The same methodology was used by Rahman 
et al. (2021), which we have closely followed in indices 
development of micro and macro-level FI. 

Stock and Watson (1998) have made a significant 
contribution to the development of DFM. It lays the 
groundwork for comprehending the dynamics of DFM. 
Assume that Xt is the n-dimensional vector of an indicator for 
a certain time series, with t = 1, 2, 3, 4......, T. Furthermore, 
we assumed that Xt is the transformed form and that the 
variables are stationary, and mean of each series is zero. 
The DFM formula of variable Xt with r common dynamic 
variables (factors) ft is:

   Xt = ρi(L)ft + εt , (1)

For i = 1, 2, 3, 4….., N, where the εit = (ε1t, ε2t, ε3t ………, εNt)  
is an N × 1 vector of unique disturbance terms. ρi(L) is lag 
polynomial in the powers of L, where it is modeled in such 
a way that have finite order of at most s, so;

   ρ ρi ij
j

j

SL L( ) =
−∑ 1

 (2)

The finite lag assumption permits to rewrite equation (1) 
as:

   Xt = ΛFt + εt (3)

Where Ft = ( ft……., fts), is an r × 1, while r ≤ (s + 1) r, 
while i-th row of the Λ is (ρ10, ρi1 … ρis) loading factors matrix.  
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The given static form of the equation has a significant 
advantage due to the unobserved elements that may be 
accurately estimated as N, T → ∞ combined by examining 
principal components of the covariance matrix of (Stock & 
Watson, 2002).

3.2.2. Sarma (2008) Model

Along with the DFM approach, we have also used the 
Sarma (2008) approach for micro and macro-level FI indices. 
The Sarma (2008) methodology is consistent with UNDP’s 
indices approach. For the construction of micro and macro-
level FI indexes, the relevant variables were determined after 
an exhaustive literature review, and the methodological lead 
was taken from Pina (2018). Micro-level FI indices reflected 
the level of financial services accessibility at the individual 
level, while macro-level indicators are associated with the 
country’s overall financial sector development. Following 
components are used for micro and macro-level FI indices. 

Micro-level financial inclusion index

Indicators of this index consisting of micro-level FI deal 
with the usage and availability of finance at the individual 
level. The number of commercial banks branches directly 
provides financial services to individuals. Furthermore, 
deposit accounts and borrower accounts are associated 
with the usage of financial services. We have used Banks 
per 100,000 of population, Deposit accounts in banks per 
100,000 of population, and Borrowers accounts per 100,000 
of the population for the construct of micro-level financial 
inclusion index.

Macro-level financial inclusion index

The macro-level financial inclusion index is related to 
the depth and overall development of the financial sector. 
We have used private credit to GDP’s percentage, Insurance 
premium relative to GDP’s percentage, and total deposits in 
the financial system relative to GDP’s percentage for macro-
level financial inclusion index construction in the selected 
regions of Asian countries.

First, the mean of each indicator is calculated. Afterward, 
the index is made for the individual variable by using Sarma 
(2008) approach for calculating each dimension’s index:

    D
A m
M mi
j j

j j

=
−

−
,  (4)

Where Aj shows the real value of indicator j, mj shows 
the lowest value of indictor, and Mj is the highest value 
of variable j. FI index of the economy I can be computed 

by the normalized inverse of Euclidean distance of point 
di calculated by equation (4) from an ideal point which is 
considered as 1. The following equation can be used for 
calculating the financial inclusion index (FII):

 FII
d d d

ni
n
n

= −
− + − + −

1
1 1 11

2

2

2( ) ( ) ( )

 (5)

The numerator of the second term in Equation (5) is the 
distance from 1. It is normalized by taking the square root and 
subtracting it from 1, giving the inverse normalized distance. 
The variables are normalized to make it standardized, and 
the value is set between 0 and 1, with 0 being the lowest 
and 1 being the highest level of FI. This is also reported by 
Sarma (2012).

The FI index is a multi-dimensional measure that 
considers the information on different dimensions of 
financial accessibility. It measures financial inclusion on a 
scale of 0 to 1. Based on values of constructed indices of FI, 
we classified it as follows. 

0.5 < IFI ≤ 1 represents a high level of FI.
0.3 ≤ IFI < 0.5 represents a medium level of FI.
0 ≤ IFI < 0.3 represents low FI. 

Our index is more comprehensive as compared to Sarma 
(2008). We have incorporated diverse and all indicators 
and decomposed overall FI into micro-level and macro-
level FI. The decomposition of FI into two broad categories 
enables us to get much deeper insights into FI. Our approach 
is different as we have computed two different indices by 
following two different methods, one is based on the Sarma 
method, while the other is based on the DFM methodology. 
After measuring FI through indices, we examine the impact 
of both indices on growth, reduction of poverty, and income 
disparity. 

4. Results and Discussion 

This section provides a detailed analysis of the empirical 
findings of this study. In this section, we draw inferences 
from the empirical results after using different statistical 
tools. 

4.1. Micro and Macro FI Indices

This study divides FI into two different categories 
following Pina (2018). Two different approaches have been 
used for the construction of the micro-level and the macro-
level financial inclusion indices, following Sarama (2008) as 
well as Stock and Watson (2002).
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4.1.1. Index Based on the Sarma (2008) Methodology

The micro and macro-level FI indices are based on the 
Sarma (2008) approach which measures FI on a scale from 
0 to 1. The score 0 reflects the lowest levels, while score 1 
indicates the highest level with a fully inclusive economy. 
The micro-FI index reflects financial service usage and 
availability at the individual level. It is developed by 
incorporating bank branches, saving accounts, and deposit 
accounts. The macro-FI index shows aggregate financial 
sector depth and development with respect to the total size 
of the economy. The macro-level FI index is constructed 
based on insurance premium relative to GDP, private credit 
relative to GDP, and total deposits in the financial system 
with respect to GDP. In the selected sample, South Korea 
has the highest score in financial services access and usage, 
followed by Singapore, Brunei, and Mongolia respectively. 
The high values of micro and macro-level indices could be 

Figure 1: Ranking of Micro-Financial Inclusion Index

Figure 2: Ranking of Macro-Level Financial Inclusion Index

due to their developed financial system. These countries 
have relatively well-established financial infrastructure 
in Asia where peoples have better access to finance.  
The ranking of micro and macro-level indices is given in 
Figures 1 and 2, respectively. 

It can be seen from Figure 1 that the level of financial 
accessibility (micro-level FI) is highest in South Korea, 
while on the other hand, the Kyrgyz Republic has the lowest 
level of micro-financial inclusion. Singapore is in the second 
position based on financial accessibility followed by Brunei 
Darussalam. Pakistan is in the 14th position, based on macro-
level FI.

Likewise, the ranking of macro-level FI in Figure 2 
shows the financial development (macro-level FI) in selected 
countries as compared to these economies’ size. South Korea 
has ranked first with the highest score of macro-level FI 
index, while Uzbekistan has the lowest score. The relatively 
lower FI in some economies of the sample is due to their 
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Table 1: Micro and Macro FII

Rank Country Micro-FII Score Rank Country Macro-FII Score
1 South Korea 0.402 1 South Korea 0.598
2 Singapore 0.363 2 Thailand 0.427
3 Brunei-DS 0.354 3 Singapore 0.282
4 Magnolia 0.283 4 Malaysia 0.268
5 Malaysia 0.240 5 Kyrgyz rep 0.244
6 Uzbekistan 0.197 6 India 0.214
7 Thailand 0.170 7 Brunei-DS 0.175
8 India 0.167 8 Magnolia 0.173
9 Indonesia 0.125 9 Vietnam 0.145

10 Sri Lanka 0.117 10 Indonesia 0.133
11 Kazakhstan 0.106 11 Sri Lanka 0.116
12 Azerbaijan 0.100 12 Bangladesh 0.114
13 Bangladesh 0.079 13 Philippine 0.111
14 Pakistan 0.078 14 Kazakhstan 0.090
15 Philippine 0.072 15 Pakistan 0.047
16 Tajikistan 0.050 16 Azerbaijan 0.047
17 Vietnam 0.047 17 Tajikistan 0.040
18 Kyrgyz rep 0.044 18 Uzbekistan 0.037

Figure 3: Macro-Level and Micro-Level FI Indices 

under-developed infrastructure of the financial system, 
weaker demand, lack of awareness, and illiteracy.

The ranking along with the score of micro-level and 
macro-level FI is presented in Table 1, where the FII denotes 
financial inclusion index. 

4.1.2. Dynamic Factor Model 

The trend in micro and macro-level FI indices based on 
the DFM approach is presented in Figure 3.

The micro-level FI index based on the DFM approach 
(Figure 3) shows mixed evidence, across the sample but 
across the micro-level aspect, the variation is relatively 
higher as compared to the macro-level index in sampled 
countries. However, the macro-level FI index has relatively 
less variation as compared to the fluctuation of the micro-
level FI index. This implies that the micro-level FI index is 
more volatile than the macro-level FI index. The high level 
of fluctuation in the micro-level FI index may be because of 
the inclusion of components in terms of 100000 population, 
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while the figures of the macro-level FI index are based on 
the percentage with respect to size. Second, the sampled 
economies are more heterogeneous in nature so this may also 
lead to higher variation across the selected economies.

5. Conclusion 

Sarma (2008) index indicates the level of financial 
inclusion and scaled it from 0 to 1, where 0 indicates the 
absence of financial services, and 1 shows availability and 
access of financial services to each member of society. While 
the DFM-based indices show the growth and fluctuation 
in the level of FI over a period of time. The DFM-based 
micro-level FI index indicates relatively higher variation 
in sampled countries. This indicates that economies with 
higher fluctuation of FI have high scores based on the DFM 
approach. However, the macro-level FI shows relatively less 
variation as compared to the fluctuation associated with the 
micro-level FI. 

The empirical results of this study provide some new 
insights to policymakers and practitioners for financial 
inclusion’s indices development. Broadly, financial 
inclusion can be divided into two different categories based 
on their nature. Considering all indicators of FI similar 
can give misleading results. The micro-level financial 
inclusion indicators reflect access to finance, while the 
macro-financial inclusion indicators indicate the financial 
sector’s development and depth. It also helps in identifying 
economies which economy has low financial accessibility 
and lacks financial sector development. 

The index based on Sarma (2008) method presents level, 
while the DFM indicates growth in FI. The DFM method 
is useful and effective in forecasting future trends of FI. 
Therefore, policymakers may use the approach of Sarma 
(2008) for measuring FI. 

This study also has some limitations. Due to computational 
issues and unavailability of data, only 18 economies of Asia 
are considered. Furthermore, we have dropped Japan and 
China from the sample as they were working as outliers in 
the sample. Another limitation of the study is that it was 
unable to consider the electronic money or mobile money 
dimensions of FI due to a lack of data for the time period 
chosen. Because of the unique character of dynamic factor 
model-based indices, data from a relatively short time period 
cannot be used.

In the future, it would be interesting to investigate the 
influence of the DFM-based indices in various economies 
throughout the world. Furthermore, the discussion over 
whether there is a perfect model for evaluating FI is still 
ongoing; other models for assessing FI must be researched 
further to arrive at the best feasible model. Because mobile 
money accounts are still a new phenomenon, future research 
may want to include electronic money or mobile money.
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