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public welfare through sustainable economic growth. Oji 
(2015) and Zulfiqar, Chaudary, and Aslam (2016) con-
clude that financial inclusion is the foundation and nec-
essary condition of sustainable and inclusive economic 
growth. Several other studies support this conclusion by 
demonstrating that financial inclusion has a positive effect 
on economic growth (Sahay et al., 2015; Dabla et al., 2015; 
Onaolapo, 2015; Julie, 2013). In several Asian countries 
have a relatively low access to formal financial institutions. 
Specifically, in 2014 only 69 percent (36.1 percent) of the 
total adult population in East Asia and Pacific (Indone-
sia) who have accounts at formal financial institutions. 
It is then likely that this condition affects the transaction 
behavior of population and eventually their responses to 
governments’ various economic policies, especially mon-
etary ones (Worldbank, 2014). 
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Abstract. The existence of non-inclusive households significantly reduces the effect of the interest rate change policy on 
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ously inaccessible by banks. On the other hand, fintech will change the payment system structure in an economy that will 
eventually affect the effectiveness of monetary policy. Using the Vector Error Correction Model (VECM) with the observa-
tion period of 2009–2018, this study aims to analyze the effects of financial inclusion and fintech on  effectiveness of the 
Indonesian monetary policy within the framework of the transmission mechanism of monetary policy through interest 
rate channel with both the cost of capital effect and the substitution effect. The results demonstrate that  financial inclusion 
level affects inflation rate as a proxy of effectiveness of the Indonesian monetary policy, both in the short run and long run.  
However, the effect of shocks in financial inclusion on inflation is not permanent. Meanwhile, fintech only affects inflation 
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Introduction

Financial inclusion has been recently an important topic 
in several international economic discussion forums be-
cause many consider it to be an effective solution to eradi-
cate poverty problem that is common in many countries 
worldwide. Countries propose various policies to enhance 
financial inclusion among their population. In Indone-
sia, the government through Financial Service Authority 
(Otoritas Jasa Keuangan – OJK) in 2015 launched the of-
ficeless financial service program (Laku Pandai – Layanan 
Keuangan Tanpa Kantor) to encourage financial inclusion. 
This program focuses on remote areas that make it difficult 
for formal financial institutions to access.  It is expected 
that this program manages to elevate the prosperity of the 
population in those areas who are mostly below the pov-
erty line. Eventually, financial inclusion aims to increase 
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In analyzing the effect of financial inclusion on the ef-
fectiveness of monetary policies, it is worth considering 
that a portion of the population has access to formal fi-
nancial institutions while others do not. Those who do not 
have access to formal financial institutions are arguably 
not directly affected by interest rate policies, thus mak-
ing those monetary policies less effective (Gali, Salido, & 
Valles, 2004). Greater financial inclusion implies greater 
interest elasticity that eventually enhances the effective-
ness of monetary policies. Mbutor (2013) support this 
argument by showing that financial inclusion positively 
affects the effectiveness of the Nigerian monetary poli-
cies. Mehrota and Yetman (2014) also lends a support to 
Mbutor (2013) by indicating that optimal monetary policy 
is sensitive to financial inclusion level in 130 countries. 
Countries with higher financial inclusion exhibit more ef-
fective monetary policies.

Nevertheless, financial inclusion can also negatively af-
fect the effectiveness of monetary policy. The efficacy of 
monetary policy largely depends on the banking condition. 
When the banking condition worsens, public trust in banks 
will decline and the intermediary function of banks will de-
teriorate that will eventually lead to ineffective monetary 
policy. Khan (2011) shows that financial inclusion level 
is likely to increase banking credit risk because of banks’ 
efforts to reach the unbankable population in their credit 
channeling that attenuate the effectiveness of monetary pol-
icy. In a similar vein, Dupas et al. (2013) finds that financial 
inclusion in Kenya is not associated with increased public 
trust in their banks. Consequently, Kenya exhibits ineffec-
tive monetary policy. Lenka and Bairwa (2016) also find 
similar results in their SAARC countries setting. 

However, several studies argue that financial inclusion 
as a proxy for the proportion of the population with access 
to formal financial institutions affects the effectiveness of 
monetary policy. For example, Ascari, Colciago, and Rossi 
(2011) demonstrate the insignificant role of participation 
in the market of financial assets in the framework of the 
effectiveness of monetary policy. The study implies that 
limited financial inclusion does not affect the effectiveness 
of monetary policy.  Lapukeni (2015) and Evans (2016) 
support Ascari et al. (2011) by indicating that the level 
of financial inclusion does not affect the effectiveness of 
monetary policy in Malawi and Africa. Even in Africa, the 
effectiveness of monetary policy affects financial inclusion 
and not vice versa. 

Analyzing the effect of financial inclusion on the ef-
fectiveness of monetary policy is closely related to the de-
velopment of financial technology (fintech). Fintech facili-
tates greater access to financial services that will increase 
the level of financial inclusion. Thus, it can be argued 
that the level of financial inclusion depends on fintech 
development (Nakaso, 2016; Alexander, 2017). Fintech 
encompasses various financial service activities, such as 
payment, transfer, stock trading, peer-to-peer lending and 
many more. Nevertheless, the payment sector dominates 
fintech, especially in ASEAN countries (Sicilia, 2017). 

Similarly, the payment sector dominates fintech in In-
donesia. According to OJK, until 2018, fintech in the pay-
ment sector contributes to 42.22 % of total fintech. The 
lending sector follows by contributing to 17.78% of total 
fintech while other sectors such as crowdfunding, finan-
cial planning contribute the rest (Kontan, 2018). 

The development of fintech will arguably change the 
structure of the payment system in the economy. Fur-
ther, the changing structure of the payment system im-
plies changes in the financial behavior of the population 
and eventually affects the financial stability and monetary 
policy.  However, the effect of fintech on monetary policy 
is still an open empirical question. Mylonas, Schich, and 
Wehinger (2000) suggests that fintech as the latest devel-
opment of financial markets affects the effectiveness of 
monetary policy. Fintech causes the prices of financial as-
sets are more sensitive to interest rate changes that will 
strengthen the effect of monetary policy on an economy. 
Mishra and Pradhan (2008) confirm Mylonas et al. (2000) 
by indicating that fintech as a financial innovation will 
strengthen the role of the interest rate as a transmission 
mechanism of monetary policy. However, Mishra and 
Pradhan (2008) argue that in the continuously developing 
financial markets, the rapid advance of financial technol-
ogy will only increase the effectiveness of monetary policy 
in the short run. Findings that differ from previous find-
ings reveald by Salomon and Klause-Jurgen (2017) where 
fintech as a financial innovation does not affect monetary 
policy. 

This study aims to investigate the effects of financial 
inclusion and fintech on the effectiveness of monetary 
policies for several reasons. Firstly, studies that investi-
gate the effects of financial inclusion and fintech on the 
effectiveness of monetary policy show conflicting results. 
Secondly, several countries, especially developing and less 
developed ones, still exhibit a significant percentage of the 
adult population with no access to formal financial institu-
tions. Thirdly, fintech plays an increasingly important role 
in the economy due to its rapid development. Specifically, 
the research questions of this study is How the effects of 
financial inclusion and fintech on inflation as the final ob-
jective of monetary policy within the framework of the 
transmission mechanism of interest-based monetary pol-
icy either through cost-of-capital or substitution effects. 

The paper is structured as follows: we review the sub-
ject literature and provide some background and context 
for researches done until now. VECM methodolgy was 
discussed, and the framework for using information from 
Indonesia economy and applying the model was lay out in 
this study. We then concludes the paper.

1. Literature review

1.1. Theoretical review

There are various definitions of financial inclusion in the 
literature. For example, Bank Indonesia (2014) defines fi-
nancial inclusion as all efforts to enhance public access 
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to financial services by eliminating all price and non-
price constraints. Besides, according to IMF in Zulfiqar, 
Chaudhary, and Aslam (2016) financial inclusion refers 
to the availability of financial services for all population, 
especially the poor ones. Further, Khan (2011) defines 
financial inclusion as guaranteed access to financial ser-
vices with affordable costs for the low-income population. 
Lastly, Julie (2013) defines financial inclusion as a con-
dition where everyone can access financial services and 
products they want so that they can manage their financial 
matters well.

In a similar vein, there are various definitions of fin-
tech. For example, Svetlana and Irina (2017) defines fin-
tech as firms that use modern technology in financial sys-
tems. Meanwhile, Merit Authorities of Financial Stability 
Boards (FBS) defines fintech as a technological innovation 
in financial services. 

Further, Bank Indonesia defines fintech as the use of 
technology in a financial system that offers novel prod-
ucts, services, technology, and/or business models and 
potentially affects the stability of the monetary and finan-
cial systems and/ or the efficiency, continuity, security, and 
reliability of the payment system. 

In explaining the effect of financial inclusion on the 
country’s welfare in the monetary policy framework, we 
refer to Mehrota and Yetman (2014) who proposes a mod-
el based on household and firm behavior. In the model, 
there are two types of households, namely households 
with access to the financial market (inclusive households) 
and households without access to financial markets (non-
inclusive). From the firm perspective, it is assumed that 
firms use the Cobb-Douglas production technique in their 
production decisions. 

1
, , 1 ,j t t j t j tX A K Nα −α

−= , (1)

where A is the productivity level. The above productive 
function suggests that variable N refers to total labor pro-
vided by both inclusive and non-inclusive households. 
Consequently, this production function indicates that fi-
nancial inclusion affects the outputs of an economy. Even-
tually, financial inclusion will affect inflation rate. 

The role of fintech in facilitating price or inflation sta-
bilization objective in the framework of monetary policy 
lies in the effect of fintech on the equilibrium in financial 
and goods markets. In goods markets, the development of 
fintech enlarges the access to financial markets that will 
enhance financial inclusiveness and investments by busi-
ness actors (Mishra & Pradhan, 2008). The development 
of fintech leads to more diverse financing sources and less 
reliance on bank-based financing source. Eventually, more 
diverse financing sources will arguably increase invest-
ments and shift the equilibrium in goods markets. 

Meanwhile, in financial markets, fintech affects the 
equilibrium condition by affecting money supply and 
demand. Fintech, including various financial innovation, 
will affect money supply and demand (Mishra & Pradhan, 
2008).  Further, fintech will generate novel instruments in 

financial markets that will serve as the transaction tools 
that will affect money demand. On the money supply side, 
fintech will affect money multiplier. The fintech develop-
ment will reduce the preference to hold cash money that 
will affect the ratio between cash money and deposit and 
eventually money multiplier. In this respect, fintech affects 
outstanding money by increasing money multiplier. 

By affecting the equilibrium in goods and financial 
markets, fintech will automatically affect aggregate de-
mands in the economy because aggregate demands are 
derived from goods and financial market equilibrium. Be-
sides affecting aggregate demands, fintech will also affect 
aggregate supply in the economy. As mentioned before, 
the fintech development enables firms as economic ac-
tors that produce goods and services to acquire financing 
sources in their production processes.  More easily acces-
sible financing sources will increase firms’ investments and 
eventually their outputs. Overall, the fintech development 
affects aggregate demands and supply in the economy and 
eventually general price index in the economy (inflation). 

1.2. Previous studies

1.2.1. The relationship between financial inclusion and 
the effectiveness of monetary policy 
Several studies have investigated the relationship between 
financial inclusion and the effectiveness of monetary 
policy. For example, Mbutor (2013) analyzes the effect 
of financial inclusion on monetary policy in Nigeria by 
considering the role of financial inclusion in transmitting 
monetary policy. The study uses the following indicators 
as the proxies of the financial inclusion variable: the num-
ber of bank branch offices, the ratio between outstanding 
loan and GDP, and the amount of deposit loan in rural 
bank branch offices. Meanwhile, inflation rate is the proxy 
of the monetary policy variable. This study demonstrates 
that the number of bank branch offices negatively affects 
the effectiveness of monetary policy, probably because a 
greater number of bank branch offices still serve only a 
relatively limited number of consumers. It is likely that 
the opening of new bank branch offices mainly aims to 
generate profits and not to enhance financial inclusion, 
leaving some branch offices not fully utilized. However, 
other indicators of financial inclusion positively affect the 
effectiveness of monetary policy. Further, Mehrota and 
Yetman (2014) investigate the effect of financial inclusion 
on monetary policy in 130 countries worldwide. Using the 
Vector Autoregression approach and classifying countries 
into two groups (countries with a high level of financial 
inclusion and those with a low level of financial inclusion), 
this study shows that 1). financial inclusion affects infla-
tion and output volatility 2). for countries with a high level 
of financial inclusion, productivity shock leads to lower 
output and inflation volatility and 3). The optimal mon-
etary policy is sensitive to the level of financial inclusion. 
Evans (2016) demonstrates slightly different results from 
previously mentioned studies. Using 15 African countries 
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for observation years of 2005–2014, this study empirically 
indicates that the level of financial inclusion affects the 
effectiveness of monetary policy only in the short run. In 
the long run, the effectiveness of monetary policy mainly 
depends on interest rate. Evans (2016) mainly differs from 
previous studies by showing that the effectiveness of mon-
etary policy affects the level of financial inclusion and not 
vice versa. 

Meanwhile, Khan (2011) demonstrates the negative 
impact of financial inclusion on the effectiveness of mon-
etary policy. This study suggests that financial inclusion 
is likely to increase bank credit risk because banks aim 
to reach the unbankable population in their credit chan-
neling decision. Similarly, using Kenyan context, Dupas 
et al. (2013) shows that financial inclusion is not associ-
ated with increased public trust in banks, thus leading to 
the suboptimal function of banks.  

Several other studies even demonstrate that finan-
cial inclusion has no effect on monetary policy (Ascari 
et al., 2011). Lapukeni (2015) lends a support to Ascari 
et al. (2011) by indicating that M2 money supply and 
exchange rate significantly affect the effectiveness of 
monetary policy in Malawi while financial inclusion has 
no impact on the effectiveness of financial policy prob-
ably because the economy of Malawi largely depends 
on import. Besides, Evans’ study in Africa (2016) also 
shows similar results to Ascari et al. (2011) and Lapukeni 
(2015) by indicating that financial inclusion has no effect 
on the effectiveness of monetary policy. This study even 
suggests a one-way causal relationship between financial 
inclusion and the effectiveness of monetary policy where 
even the effectiveness of monetary policy affects the level 
of financial inclusion.  

Financial inclusion is likely to not only affect the effec-
tiveness of monetary policy but also financial stability. Us-
ing the General Method of Moment method to analyze the 
effect of financial inclusion on financial stability (meas-
ured by Bank z score) in Sub Saharan countries, Amatus 
(2015) demonstrates that financial inclusion enhances fi-
nancial stability. Using the same method in Asian coun-
tries, Dienillah, Azka, and Anffraeni (2016) shows that 
financial inclusion affects financial stability as measured 
by bank z score. However, the effect is moderate. These 
studies arguably confirm previous studies of Hannig and 
Jansen (2010) who indicate that financial inclusion posi-
tively affects financial stability.

1.2.2. The relationship between financial inclusion  
and Fintech
In analyzing the relationship between financial inclusion 
and fintech, Nakaso (2016) explains that the relationship 
between financial inclusion and fintech is based on the 
fact that fintech enhances financial inclusion. Fintech fa-
cilitates ones to access financial services more easily. In a 
similar vein, Alexander (2017) argues that fintech poten-
tially increases financial inclusion by enhancing access to 
financial services of individuals and firms that previously 

had no access to formal financial institutions. Fintech 
firms have developed digital financial services that enable 
million people to access the banking sector, albeit geo-
graphical obstacles and lack of infrastructure in financial 
markets that constrain the coverage of financial services, 
especially in developing countries.

1.2.3. The relationship between Fintech and  
monetary policy
The relationship between fintech and monetary policy is 
still an empirical question. Mylonas et al. (2000) hold that 
fintech as a form of the development of financial market 
significantly affects the effectiveness of monetary policy. 
Fintech causes financial asset prices to be more sensitive to 
interest rate changes that implies that fintech affects mon-
etary policy through its effects on interest rate and eventu-
ally on financial asset prices. Mishra and Pradhan (2008) 
confirms Mylonas et al. (2000) by showing that fintech as a 
form of financial innovation strengthens the role of inter-
est rate in transmitting monetary policy. Besides, Hawkins 
(2001) and Al-Laham, Al-Tarawneh, and Abdalat (2009) 
demonstrate that e-money as the development of fintech 
will affect the effectiveness of monetary policy through 
its effect on the velocity of money. However, they further 
argue that continuously developing financial market con-
dition and more advanced financial technology will only 
cause monetary policy to be more effective in the short 
run. Different from Mylonas et al. (2000) and Mishra and 
Pradhan (2008), Fiedler et al. (2017) conclude that fintech 
as a form of financial innovation does not directly affect 
monetary policy. Fintech will only directly affect monetary 
policy if conventional currency competes against digital 
money issued by non-banking firms. Digital money limits 
the ability of policymakers in maneuvering in their mon-
etary policy. However, at the same time, competition from 
digital money reduces the possibility of abuse in the case 
of money supply monopolized by central banks. 

2. Research methodology 

2.1. Data type and source

This study uses time-series data with the observation pe-
riod of between 2009.Q1–2018.Q1. specifically, we use the 
following data for our analysis: inflation rate, the interest 
rate of the inter-bank money market, lending interest rate, 
deposit interest rate, the amount of E-Money, the level of 
M2 money supply, gross domestic product, and the finan-
cial inclusion indicator. We collect the data from the In-
donesian financial and economy statistic (SEKI – Statistik 
Ekonomi dan Keuangan Indonesia), the Indonesian Finan-
cial System Statistic (SSKI – Statistika Sistem Keuangan 
Indonesia) (Bank Indonesia, 2018) and International Fi-
nancial Statistic (IFS). 

This study measures the effectiveness of monetary 
policy by the effects of fintech and financial inclusion on 
the inflation rate as the sole objective of the Indonesian 
monetary policy. Further,  The following is the formula to 
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measure the level of financial  inclusion (Index of Finan-
cial Inclusion) that refers to Sarma (2012): 

( ) ( ) ( )
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where: n: the number of dimensions; IFI: Index of Finan-
cial Inclusion.

To measure Index of Financial Inclusion, this study 
uses the following four information that represent bank-
ing penetration, the availability of banking services, and 
usage: the number of deposit accounts per 1000 adult pop-
ulation (a proxy of the banking penetration dimension), 
the number of bank branch offices and ATMs per 100,000 
adult population that represents the availability of banking 
services dimension), and the ratio between total deposit 
and credit and total GDP to represent the usage dimen-
sion. We use the ratio between electronic money and total 
money supply in the broad term (M2).

2.2. Analysis method

To answer the research questions, this study relies on the 
Vector Error Correction Model (VECM) analysis method. 
This model is a restricted form of the vector autoregres-
sion (VAR) model because the data in the VECM model 
is not stationary at level. This model offers more advantage 
than the VAR model because it can identify the long-run 
relationship and identify the duration of shock (transitory 
or permanent). We use the VECM model in this study 
because different from SVAR, this model enables us to 
separate the long-run and the short-run components in 
investigating the effects of financial inclusion and fintech 
on inflation as the final target of the Indonesian monetary 
policy. Besides, by using the impulse response as our ana-
lytical tool, we could predict the present and future values 
of the inflation rate due to shocks. Greene (2002) defines 
impulse response as a channel where variables will return 
to their equilibrium position after experiencing shocks. 

2.3. Model specification

The VECM model is a restricted vector autoregression 
(VAR) model because the data is not stationary at the level 
but at the first difference. However, there is a cointegrated 
relationship between variables in the system (Pfaff & Im 
Taunus, 2008).

In general, the following is the VAR model with K en-
dogenous variables: 

( )1 , , , ,t t kt Kty y y y= … … , for k = 1,…, k; (3)

1 1t t p t p ty A y A y u− −= +…+ + ,   (4)

where Ai is (K×K) matrix coefficient for i = 1, …, p and
 tµ  

is K dimension with ( ) 0,tE u =  and matrix ( )t tE u u u= ∑  
(white noise).

An important characteristic of the VAR model is that 
all endogenous variables in the model are stationary or 
stable. Consequently, we run a test to investigate whether 
the variables are stationary by performing the polynomial 
evaluation.

( )1det 0   for  1p
K z pI A A z z− −…− ≠ ≤ .  (5)

If a variable has a unit root, then z = 1 and it indicates 
that the variable is not stationary at level and first differ-
ence I(1) is necessary. However, when cointegration be-
tween variables exists, the Vector Error Correction Model 
(VECM) is plausible for the analysis. Because VECM is a 
first difference form, the following is the VECM formula: 

1 1 1 1 t t p t p t p ty y y y u− − − − +∆ = αβ + Γ ∆ +…+Γ +  (6)

with

( )1 ,     1, 2, , 1i iI A A i pΓ = − − −…− = … −  (7)

and
( ) T

i pI A Aπ =αβ = − − −…− . (8)

Matrix Tπ = αβ  is reduced rank, while α  and β  di-
mensions are  K r×  and r is the cointegration level. For 
example, to analyze the number of yt variables with long-
run relationship, α  indicates loading matrix while β  is 
the long-run relationship.

To analyze the effects of fintech and the level of finan-
cial inclusion on the effectiveness of the Indonesian mone-
tary policy, this study uses two VECM estimation models: 

1. The interest rate model through its the cost of capital 
effect. 

This model estimates the effects of financial inclusion 
and fintech on inflation as the proxy of the effectiveness 
of monetary policy by underscoring the monetary policy 
transmission mechanism through the interest rate channel 
with cost of capital. 

Inf = f(PUAB, Loan, Fint, FI, Inv, OutGap),

where: 
Inf:  inflation rate as the final target of the monetary  
 policy.
PUAB:  JIBOR inter-bank money market interest rate
Loan:  loan interest rate
Fint:  the ratio between e-money and outstanding  
 money as the proxy of financial technology
FI:  Financial Inclusion Index
Inv:  Investment Expenditure
OutGap:  Output Gap

In this respect, there are seven variables that will be 
estimated by the VECM model. The specification ar-
guably leads to a more complex analysis because it has 
more possibilities of the number of linear combinations 
between these seven variables (whether these combina-
tions are stationary at level 0, 1, or 2). The absence of the 
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cointegrated relationship between these seven variables 
indicates that there is no long-term relationship between 
these variables, thus implying that there will be no ECT 
in the seven formed equations. However, if there is at least 
one cointegrating relationship between these seven vari-
ables, the long-term relationship will apply to all variables 
in the specification. Thus, the following formulas specify 
the VECM model: 
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2. The interest rate model through the substitution ef-
fect

This model estimates the effect of financial inclusion 
and fintech on inflation as the proxy of the effectiveness of 
the monetary policy through the monetary policy trans-
mission mechanism with the substitution effect. 

Inf = f(PUAB, Deprate, Fint, FI, Cons, OutGap)

The following formulas estimate the VECM model.
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 (22)
where:
Inf:  inflation rate as the final target of the monetary  
 policy.
PUAB:  JIBOR inter-bank money market interest rate
Loan:  loan interest rate
Fint:  the ratio between e-money and outstanding  
 money as the proxy of financial technology
FI:  Financial Inclusion Index
Inv:  Investment Expenditure
Konst:  Consumption Expenditure
OutGap:  Output Gap

tECT :  Error Correction Term

3. Results and discussion

Before estimating the VECM model, we run the stationary 
test to avoid spurious regression. We run unit root test ac-
cording to the deterministic form contained in each vari-
able from the Augmented Dickey-Fuller (ADF) indicator 
(Table 1). 

Unit root test indicates that not all variables are sta-
tionary at level. However, at the first difference degree, 

Table 1. Stationarity Testing Using Augmented Dickey-Fuller (ADF) indicator

Variable URT Mac-Kinnon Critical 
Value  (5%) ADF Value Explanation 

Inf Level –2.945842 –4.743015 Stationary

PUAB
Level –2.948404 –2.105177 Not stationary
First Difference –2.948404 –4.651791 Stationary

Loan
Level –2.948404 –1.585744 Not stationary
First Difference –2.612874 –2.799746 Stationary

Deprate
Level –2.951125 –2.643343 Not stationary
First Difference –2.614300 –2.746438 Stationary

Fint
Level –2.945842 1.685642 Not stationary
First Difference –2.948404 –4.570295 Stationary

FI
Level –2.945842 –0.876452 Not stationary
First Difference –2.948404 –5.958269 Stationary

Inv
Level –2.945842 –1.129948 Not stationary
First Difference –2.948404 –5.634281 Stationary

Cons
Level –2.945842 –1.078994 Not stationary
First Difference –2.948404 –5.955071 Stationary

OutGap Level –2.967767 –8.741350 Stationary
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all variables are stationary. However, the Johansen test 
indicates the cointegration between variables that implies 
long-term equilibrium both in the interest rate through 
the cost of capital effect and in the interest rate model 
through the substitution effect (Tables 2 and 3). This study 
uses the lag length of one in both models based on the 
results of the optimal lag length test (Table 4). 

After determining the optimal lag length, we then es-
timate the VECM model. The following are the estima-
tion results of the effect of fintech and financial inclusion 
on the effectiveness of monetary policy as reflected by the 
inflation rate in Indonesia within the framework of the 
transmission mechanism of monetary policy through in-
terest rate channel with both the cost of capital effect and 
the substitution effect.

3.1. The transmission mechanism of monetary 
policy through interest rate channel with the 
substitution effect

The estimation results, through the substitution effect, 
demonstrate that financial inclusion level exhibits signifi-
cantly negative short-term and long-term effects on the 

effectiveness of monetary policy as reflected by inflation 
rate in Indonesia. The findings suggest that a higher fi-
nancial inclusion rate of the Indonesian population will 
reduce inflation rate. The findings are in line with Mbutor 
(2013), Lenka and Bairwa (2016) and Mehrota and Yet-
man (2014) who show that financial inclusion positively 
affects the effectiveness of monetary policy as reflected by 
inflation rate. 

The effectiveness of the substitution effect, i.e., people 
have the options of current or future consumption, causes 
greater population’s response to interest rate changes as 

Table 2. The Johansen cointegration test model of the interest rate channel through the cost of capital effect

Unrestricted Cointegration Rank Test (Trace)

Null Hypothesis Eigenvalue Trace Statistic 5% Critical Value Prob

None* 0.805120 156.3768 125.6154 0.0002
At least 1* 0.699158 99.13886 95.75366 0.0286
At least 2 0.525788 57.09791 69.81889 0.3351
At least 3 0.353529 30.98439 47.85613 0.6673

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Null Hypothesis Eigenvalue Trace Statistic 5% Critical Value Prob

None* 0.805120 57.23794 46.23142 0.0023
At least 1* 0.699158 42.04095 40.07757 0.0297
At least 2 0.525788 26.11352 33.87687 0.3139
At least 3 0.353529 15.26795 27.58434 0.7267

Table 3. The Johansen cointegration test model of the interest rate channel through the substitution effect

Unrestricted Cointegration Rank Test (Trace)

Null Hypothesis Eigenvalue Trace Statistic 5% Critical Value Prob

None* 0.816499 184.3378 125.6154 0.0000
At least 1* 0.770671 124.9941 95.75366 0.0001
At least 2* 0.572385 73.45318 69.81889 0.0249
At least 3 0.489182 43.71954 47.85613 0.1160

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Null Hypothesis Eigenvalue Trace Statistic 5% Critical Value Prob

None*
At least 1*
At least 2
At least 3

Table 4. The Lag Length Test using the LR and SC tests

Lag

LR SC

The Cost 
of Capital 

Effect

The 
Substitution 

Effect

The Cost 
of Capital 

Effect

The 
Substitution 

Effect

0 NA NA 34.71601 36.56040
1 231.6583* 216.8951* 30.88818* 33.30039*
2 59.28771 55.47710 32.84988 35.46265
3 53.10785 64.25926 33.50634 35.18982
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a monetary policy instrument because higher financial 
inclusion enables more access to financial institutions. 
Also, more people can opt for current consumption and 
less saving or future consumption and more current sav-
ing. Such decision is certainly affected by interest rate 
changes. An overheating economic condition will lead the 
government to issue a contractive monetary policy and 
market interest rate will increase. Further, the population 
responds increased market interest rates by reducing cur-
rent consumption and increasing their savings. Eventu-
ally, consumption and aggregate demand will increase that 
contains inflation rate increase.

Besides income rate, interest rate also affects consump-
tion. The population with a high financial inclusion rate 
has options for current consumption and less current 
savings or future consumption and more current savings. 
They will respond interest rate changes in the form of the 
amount of current consumption and savings. Changes in 
the population’s consumption rate will affect aggregate de-
mands and output gaps in the economy that will eventu-
ally affect inflation rate. Thus, higher financial inclusion 
rate will result in effective achievement of inflation target 
as the final goal of monetary policy.

Similarly, the estimation results show that through the 
substitution effect, fintech affects inflation rate as the final 
objective of the monetary policy in Indonesia. The find-
ings are in line with Mylonas et al. (2000), Mishra and 
Pradhan (2008), Hawkins (2001) and Al-Laham et al. 
(2009). In the long run, fintech development will affect 
the effectiveness of monetary policy in Indonesia. Conse-
quently, in the long run, fintech development will change 
the Indonesian financial structure and in turn, affect 
household consumption patterns. Eventually, fintech de-
velopment affects aggregate demand and output gap and 
the effectiveness of Indonesian monetary policy. However, 
fintech development only exhibits the long-term impact, 
and not the short-term one, on inflation rate as the final 
goal of the Indonesian monetary policy. A likely expla-
nation of these findings is that within the transmission 
mechanism of monetary policy, fintech affects inflation as 
the final objective of monetary policy through its impact 
on the population’s financial inclusion rate. In the short 
run, information is imperfect, and the population has not 
fully utilized fintech development. Consequently, fintech 
development will not change the population’s consump-
tion pattern and eventually not change inflation rate. 

The adjustment coefficient is –1.07 and significant. 
The results indicate the fast short-term adjustment pro-
cess towards long-term equilibrium. The past inflation rate 
is above the equilibrium condition. However, the adjust-
ment process quickly moves towards long-term equilib-
rium value (Table 5).

Shocks in the impact of the financial inclusion vari-
able on inflation rate are transitory. The results imply that 
shocks in financial inclusion rate will immediately affect 
the volatility of inflation rate temporarily (only four peri-
ods or one year ahead). Afterward, the impact will return 
to the equilibrium condition (Figure 1).

Table 5. The estimation results of the inflation model through 
long-term and short-term substitution effect in Indonesia

Variabel Coefficient Standard 
Error t-Statistic

Long Term

PUAB(–1) 0.245008 0.14284 1.71523
DEPRATE(–1) 0.099881 0.08899 1.12236
FINT(–1) 1.022399 0.35415 2.88695
FI(–1) –26.59151 4.37770 –6.07431
CONS(–1) 9.79E-06 1.5E-06 6.44633
OUTGAP(–1) –0.020194 0.00298 –6.77540

Short Term

CointEq1 –1.075939 0.27500 –3.91243
D(INF(–1)) 0.046823 0.19582 0.23912
D(PUAB(–1)) 0.557345 0.27000 2.06426
D(DEPRATE(–1)) –0.515915 0.22640 –2.27877
D(FINT(–1)) 1.671297 1.16401 1.43581
D(FI(–1)) –16.16019 7.22054 –2.23809
D(CONS(–1)) 5.50E-06 2.4E-06 2.32309
D(OUTGAP(–1)) –0.010441 0.00862 –1.21091
R2 = 0.587101, Adjusted R2 = 0.460055, Fstatistic = 4.621175

Figure 1. The response of inflation rate on shocks in the 
financial inclusion variable through the substitution effect

Figure 1 above demonstrates the negative response 
of inflation as the consequence of shocks in the financial 
inclusion variable. The findings are in line with Mbutor 
(2013) who documents that financial inclusion rate posi-
tively affects the effectiveness of monetary policy. In par-
ticular, Mbutor (2013) uses inflation as the proxy of the 
effectiveness of monetary policy. The results indicate that 
a shock in the form of increased financial inclusion rate 
will be responded by decreased inflation rate until four 
quarters ahead. In this respect, higher financial inclusion 
will arguably increase access to financial institutions, espe-
cially banks. Also, people will have more saving accounts 
in banks that reduce outstanding money in the popula-
tion. Eventually, outstanding money will reduce inflation 
rate in an economy.

Similarly, shocks in the effect of fintech variable 
on inflation rate as the ultimate goal of the Indonesian 
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monetary policy are also relatively short-lived (until four 
periods ahead), and afterward, the effect will return to the 
equilibrium condition (Figure 2).

Figure 2 suggests that shocks in the fintech variable 
will be positively responded by inflation rate. Thus, shocks 
in the form of fintech development will increase inflation 
rate probably because fintech development enables the 
population to engage in more transactions that, in turn, 
increase the number of transactions. For example, the 
rapid development of electronic money that facilitates in-
dividuals in making transactions and also offers various 
advantages, such as promotion programs and discounts. 
These offers surely attract the population to rely more on 
electronic money than conventional ones in making trans-
actions. In particular, the transaction volume that used 
electronic money in 2018 is 2,922,698,905 transactions, a 
210 percent increase from 2017 that was only 943,319,333. 

Increased transactions will arguably increase house-
holds’ consumption components in the aggregate demands 
that eventually will increase inflation rate. However, the 
impact will last relatively shortly, i.e., four periods ahead, 
because fintech development will eventually increase out-
puts in the economy. Thus, increased aggregate demand 
at the beginning of the fintech development era will be 
followed by increased outputs in the economy in four 

Figure 2. The response of inflation rate on shocks in the 
Fintech variable through the substitution effect

periods ahead. Increased outputs will eventually mitigate 
inflation due to increased transactions. Consequently, in 
the fifth period, inflation rate will be stable again. 

The transmission mechanism of monetary policy 
through the interest rate channel likely affects aggregate 
demands through changes in interest rate. The effective-
ness of monetary policies in affecting the real sector de-
pends on the impact of changes in interest rate as a re-
sponse to monetary policies of the Central Bank on con-
sumption and investment decisions. With the substitution 
effect within the framework of the transmission mecha-
nism of monetary policy, shocks in the inter-bank money 
market interest rate provide fast and significant responses 
on the volatility of public consumption rate.  However, the 
responses are only temporary (two periods or six months 
ahead (Figure 3). Thus, the public will directly respond 
to the monetary policies of the Central Bank through 
changes in interest rate will be responded by the public 
with their consumption decisions. 

Figure 3 above displays that consumption responds 
negatively to shocks in interest rates. The findings imply 
that the population will respond to increased interest rates 
by reducing their consumption level. Higher interest rates 
will motivate households to add their savings relative to 
consumption. Besides, higher interest rates also encourage 

Table 6. The variance decomposition of consumption

Periode S.E. INF PUAB DEPRATE FINT FI CONS OUTGAP

1 112925.4 3.836796 8.494149 3.55E-07 1.869777 78.93696 6.862316 0.00000

2 167257.6 8.6214 18.0065 1.240152 1.283426 61.75593 9.083636 0.008956

3 204764.4 6.870342 23.43981 1.678296 1.806645 58.19521 7.592852 0.416843

4 234927.1 7.119354 25.54572 1.558941 1.843708 57.20135 6.367169 0.363767

5 263047.2 7.284562 26.20822 1.86271 2.015461 56.43848 5.899624 0.290938

6 287850.2 6.924917 26.31165 1.941119 2.152007 56.61876 5.737846 0.313701

7 310504.8 6.786194 26.63807 1.89769 2.125728 56.58209 5.636322 0.33391

8 331791.6 6.836121 27.13047 1.914346 2.112344 56.19442 5.494252 0.318053

9 351777.8 6.817383 27.44142 1.958471 2.152379 55.98308 5.342719 0.304547

10 370632.3 6.764782 27.57348 1.978307 2.183001 55.9572 5.244185 0.299045

Figure 3. Consumption level’s response to shocks  
in the inter-bank money market interest rate variable  

with the substitution effect
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households to work harder and reduce their leisure time 
to add their incomes and eventually their savings that 
will generate more interest income. Thus, higher interest 
rates motivate households to prefer future consumptions 
to current consumption. The findings are in line with the 
intertemporal consumption theory as proposed by Irving 
Fisher. 

Besides, within the transmission mechanism of mon-
etary policy through interest rate channel with the sub-
stitution effect, household consumption plays a crucial 
role. The results of the decomposition variance analysis 
demonstrate that the financial inclusion level is a variable 
with the most significant role in Indonesian households’ 
consumption decisions. The market interest rate variable 
is a variable with the second most significant impact on 
households’ consumption decisions (Table 6). 

3.2. The transmission mechanism of monetary 
policy through interest rate channel with the cost of 
capital effect

Within the transmission mechanism of monetary policy 
through interest rate channel with the cost of capital ef-
fect, the estimation results find that the fintech variable 
only exhibits a short-term impact on the effectiveness 
of monetary policy as reflected by inflation rate. In the 
long run, the fintech variable does not affect the effective-
ness of monetary policy in Indonesia. The findings sup-
port Fiedler et al. (2017) who observe that fintech does 
not directly affect monetary policy. Fintech will directly 
affect monetary policy if the official currencies compete 
with digital money issued by non-bank sectors. The results 
indicate that fintech development that offers increasingly 
varied financing sources has only a short-term impact 
on investment decisions. In the long run, where business 
actors have perfect information, investment decisions 
are mainly affected by other factors such as investment 
climate and macroeconomic conditions. Besides, more 
varied financing sources are mainly used for consumptive 
purposes. Consequently, in the long run, fintech develop-
ment will not affect the effectiveness of monetary policy 
as reflected by inflation rate.

The impact of the inter-bank money market inter-
est rate on inflation is significantly positive both in the 
long run and short run. In this respect, increased inter-
bank money market interest rate increases inflation rate 
probably because the Indonesian inflation rate is mainly 
cost-push inflation. Consequently, inter-bank money mar-
ket interest rate will increase costs of production factors 
through increased cost of capital. However, in the long run, 
increased credit interest rates will negatively affect infla-
tion rate, implying that when credit interest rate increases 
inflation will decline. Within the transmission mechanism 
of monetary policy through interest rate channel with the 
cost of capital effect, increased credit interest rate will lead 
to decreased credit demands and reduce firms’ investment 
expenditures. Consequently, aggregate demand will de-
crease and eventually inflation rate declines. 

Similar to the transmission mechanism of monetary 
policy through interest rate channel with the substitution 
effect, the financial inclusion rate with the cost of capital 
effect negatively affects the effectiveness of monetary pol-
icy as reflected by inflation rate both in the short run and 
long run. Thus, increased financial inclusion rates within 
the society will affect the effectiveness of the achievement 
of inflation targets in the Indonesian monetary policy. The 
results confirm Mbutor (2013) and Mehrota and Yetman 
(2014) who argue that financial inclusion rate negatively 
affects inflation rate as the indicator of the effectiveness of 
monetary policy. Increased financial inclusion motivates 
more people to respond to changes in interest rates. The re-
sponses involve changes in firms’ investment decisions and 
households’ consumption on durable goods that eventuall 
will affect aggregate demands, output gap, and inflation.

The adjustment coefficient value is –1.699535 and sig-
nificant, indicating that the short-term adjustment process 
towards the long-term equilibrium took place relatively 
fast.  In this respect, prior-period inflation rates are above 
the equilibrium condition but quickly adjust to the long-
term equilibrium condition (Table 7). 

Table 7. The estimation results of the inflation model through 
long-term and short-term cost of capital effect in Indonesia

Variable Coefficient Standard 
Error t-Statistic

Long Run

PUAB(–1) 0.325518 0.13068 2.49090
DEPRATE(–1) –0.407368 0.15301 –2.66242
FINT(–1) 0.375361 0.35829 1.04765
FI(–1) –7.344066 2.88922 –2.54189
INV(–1) 4.74E-06 1.5E-06 3.102251
OUTGAP(–1) –0.016021 0.00240 –6.66153

Short Run

CointEq1 –1.699535 0.25969 –6.54445
D(INF(–1)) 0.316175 0.16084 1.96574
D(PUAB(–1)) 0.662480 0.20480 3.23475
D(DEPRATE(–1)) 0.121719 0.42843 0.28411
D(FINT(–1)) 2.744090 0.85132 3.22334
D(FI(–1)) –11.87502 4.73136 –2.50986
D(INV(–1)) 5.06E-06 2.2E-06 2.24806
D(OUTGAP(–1)) –0.017032 0.00675 –2.52453
R2 = 0.756723, Adjusted R2 = 0.681869, Fstatistic = 10.10926

Analyzing the impact of shocks in the fintech and fi-
nancial inclusion rate variables on inflation rate within the 
transmission mechanism of monetary policy through in-
terest rate channel with the cost of capital effect, shocks in 
the fintech and financial inclusion rate variables are per-
manent (Figure 4 and Figure 5). Thus, shocks in fintech 
in the form of fintech innovation and development will 
significantly affect the volatility of inflation rate, and the 
response is permanent.
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Figure 4 above suggests that innovative development 
in fintech leads to relatively steep increases in inflation 
rate in the early phase. In the following periods, inflation 
rate declines and continues to fluctuate until ten periods 
ahead without reaching the equilibrium condition. In 
this respect, fintech development will likely enable busi-
ness owners to acquire financing access that increases 
credit demands from business owners and eventually 

investments. Specifically, until the end of February 2019, 
peer-to-peer (P2P) fintech firms managed to allocate Rp 
28 trillion loans.

Increased investment expenditures will increase ag-
gregate demands and eventually inflation rate until two 
periods (six months) ahead. However, in the following 
period (the third period), inflation rate declines sharply. 
Significantly increased inflation rates in the previous pe-
riods will reduce purchasing power and consumption that 
will eventually reduce inflation rate. However, the decline 
is temporary, and inflation rate will fluctuate again. Until 
period 10 (2.5 years ahead), shocks in fintech still affect 
the volatility of inflation rate, and the new equilibrium 
condition has not been achieved (Figure 4). These find-
ings indicate the permanent effect of shocks in fintech on 
inflation rate within the framework of the transmission 
mechanism of monetary policy through interest rate chan-
nel with the cost of capital effect. 

Different from the effect of shocks in fintech on in-
flation rate that lasts relatively longer (up to period ten 
and the new equilibrium condition still not achieved), the 
effect of shocks in financial inclusion on the volatility of 
inflation rate lasts relatively shorter (until period 6 or 1.5 
years ahead) (Figure 5). 

Figure 5 suggests that shocks in the financial inclu-
sion rate variable directly reduces inflation rate because a 
higher financial inclusion rate indicates that business own-
ers manage to acquire additional financing sources that 
enable them to increase their outputs. Increased outputs 
in the economy will reduce output gap. Consequently, in-
creased financial inclusion within the framework of the 
transmission mechanism of monetary policy through the 
interest rate channel with the cost of capital effect will 
reduce inflation rate. However, inflation will increase in 
the following periods (periods 3 and 4) because increased 
financing to increase outputs in the economy will in-
crease investment expenditures and consumption due to 
increased labor income. Shocks in financial inclusion rate 
will affect the volatility of inflation rate until six periods 
ahead, and in period seven inflation rate will return to the 
new equilibrium condition. 

Figure 4. The response of inflation rate to shocks in the Fintech 
variable with the cost of capital effect

Figure 5. The response of inflation rate on shocks in the 
financial inclusion rate variable with the cost of capital effect

Table 8. Variance decomposition of investment rate

Periode S.E. INF PUAB LOAN FINT FI INV OUTGAP

1 79 323.72 15.75592 2.93953 15.50741 0.405373 51.83616 13.55562 0.00000

2 116 919.6 18.23458 10.79152 15.25946 0.304062 41.52611 13.88396 0.000307

3 144 412.6 16.20352 14.89426 15.03607 0.85604 40.13865 12.77466 0.08777

4 166 371.3 16.19498 15.93878 15.48055 0.806296 39.7001 11.73192 0.147366

5 186 424.2 16.22088 16.22604 15.88898 0.920572 39.41984 11.20112 0.122565

6 201 161.9 15.98876 16.26037 16.20007 1.05189 39.56362 10.81153 0.123764

7 22 0758 15.79648 16.12675 16.56389 1.070955 39.71607 10.58694 0.138915

8 235 927.1 15.7411 15.97042 16.89828 1.065394 39.71202 10.46999 0.142799

9 250 250.4 15.68447 15.863 17.15042 1.080117 39.70521 10.37359 0.143202

10 263 775.9 15.61923 15.76891 17.3555 1.093463 39.73342 10.28333 0.146144
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Within the system of the transmission mechanism of 
monetary policy through the interest rate channel with the 
cost of capital effect, firms’ expenditures or investments 
play a crucial role. Thus, it is necessary to determine the 
extent of the role of financial inclusion rate and fintech in 
investment decisions to analyze the impact of both varia-
bles on inflation as the ultimate goal of monetary policies. 

Table 8 above suggests that the results of the variance 
decomposition analysis indicate that the financial inclu-
sion rate is a variable that has the most significant impact 
on investment level in Indonesia. Next, the credit interest 
rate and inflation rate variables are the variables with the 
second most significant impact on investment expendi-
tures in Indonesia. The findings imply that not only credit 
interest rate and macroeconomic condition as reflected by 
inflation rate that affect firms’ investment expenditures but 
also access to banks that has the most significant role in 
investment expenditures. 

Conclusions 

Within the framework of the transmission mechanism of 
monetary policy through interest rate channel with both 
the cost of capital effect and the substitution effect, the 
financial inclusion rate plays a crucial role in achieving 
inflation target as an indicator of the effectiveness of mon-
etary policy in Indonesia. This conclusion is empirically 
supported by our results that demonstrate that financial 
inclusion rate is the main variable that has a significant 
impact on households’ consumption behavior and firms’ 
investment behavior. In this respect, both consumption 
and investment are main variables in the transmission 
mechanism of monetary policy through the interest rate 
channel that will eventually affect inflation rate.

On the other hand, although not the main variable in 
forming consumption and investment levels, fintech de-
velopment is a key variable in the transmission mecha-
nism of monetary policy through the interest rate channel. 
However, fintech development affects the effectiveness of 
monetary policy as reflected by inflation rate in Indonesia. 
Through the cost of capital effect within the framework of 
the transmission mechanism of monetary policy through 
interest rate channel, inflation rates’ responses to shocks 
in financial inclusion rate and fintech development are 
permanent. 

Theoretically, the findings imply that the financial in-
clusion rate and fintech are important in analyzing the 
framework of the transmission mechanism of monetary 
policy through interest rate channel to achieve the effec-
tiveness of monetary policy because of their significant 
influences on households and firms’ consumption and in-
vestment decisions.

In general, this study suggests that financial inclusion 
and fintech affect the effectiveness of the Indonesian mon-
etary policy. The findings imply that financial inclusion 
affects inflation rate that policies should be well-formu-
lated and well-optimized to enhance financial inclusion 

to stabilize prices. Besides, the achievement of inflation 
target within the monetary framework is heavily affected 
by shocks in fintech innovation that the government or 
central bank regulate fintech effectively in the Indonesian 
economy.
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