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ABSTRACT 

 
Islamic banking is a component of financial institutions and the global financial system. Although 
the size of Islamic banking with conventional banking is smaller, the vulnerability in Islamic 
banking always within it. This is due to the presence of various financial risks that follow the credit 
cycle. Besides that, there is no one who concludes clearly that Islamic banking is more resilient than 
conventional banking. Therefore, some regulations need to be issued to maintain the balance and 
adaptive aspects of Islamic banking resilience. So that this research aims to measure the optimal 
level of pressure because of financing activities. This research uses an early warning system 
approach to estimate optimal pressure levels in Islamic banking caused by funding activities using 
monthly data from 2010 to 2018. The findings of this research indicate that the optimal level of 
pressure in Islamic banking is basically to maintain a certain financing risk and provide an optimal 
level caused by external shocks. This research found that the optimal level of pressure is between -
0.41 to 0.08. Finally, this research concludes that the resilience of Islamic banking in Indonesia 
requires a balanced asset-financing allocation by lowering non-performing financing, increasing 
liquid assets, and sound capital adequacy. 
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INTISARI 
 
Perbankan Islam adalah salah satu komponen institusi keuangan dan sistem keuangan global. 
Meskipun ukuran perbankan Islam dengan perbankan konvensional lebih kecil, kerentanan pada 
perbankan Islam akan selalu berada didalamnya. Hal ini disebabkan oleh adanya berbagai risiko 
keuangan yang mengikuti siklus kredit. Selain itu tidak ada yang menyimpulkan secara jelas bahwa 
perbankan Islam lebih tangguh dibandingkan perbankan konvensional. Oleh karena itu, perlu 
adanya beberapa regulasi yang dikeluarkan untuk menjaga keseimbangan dan aspek adaptif 
terhadap ketahanan perbankan Islam. Sehingga penelitian ini bertujuan untuk mengukur tingkat 
ketahanan optimal karena kegiatan pembiayaan. Penelitian ini menggunakan pendekatan sistem 
peringatan dini untuk memperkirakan tingkat tekanan optimal dalam perbankan Islam yang 
disebabkan oleh kegiatan pendanaan dengan menggunakan data bulanan mulai dari tahun 2010 
hingga 2018. Temuan dari penelitian ini menunjukkan bahwa tingkat optimal pada tekanan pada 
dasarnya untuk menjaga risiko pembiayaan dan memberikan batasan yang disebabkan oleh 
guncangan eksternal. Penelitian ini menemukan bahwa level optimal pada tekanan adalah antara -
0,41 hingga 0,08. Akan tetapi secara umum nilai-nilai pada tekanan lebih besar dari 0,08 
berdasarkan observasi. Secara empiris hal ini disebabkan oleh tingginya pembiayaan macet, 
rendahnya laba atas aset, modal, dan likuiditas. Akhirnya penelitian ini menyimpulkan bahwa 
ketahanan perbakan Islam di Indonesia membutuhkan alokasi pembiayaan yang seimbang dengan 
menurunkan pembiayaan yang bermasalah, meningkatkan asset likuid, dan kecukupan modal yang 
sehat. 
 
Kata Kunci: Perbankan Islam, Ketahanan, Tekanan, Level Optimal Tekanan, Indonesia 
JEL Classification: G21, G32 
 
 
  



Introduction 
 
Indonesia as a Muslim country with the largest population in the worlds will 
become a pioneer and centre for development of finance in the world. Because, if 
we look the potential of Indonesia to become “global player” of Islamic finance is 
very large, cause: (i) the largest of Muslim population is potential will be a costumer 
of the Islamic financial industry; (ii) the relatively high economic growth (the range 
5% - 6,5%) supported by stability of economic; (iii) the increasing Indonesia’s 
rating sovereign credit to investment grade which will increase investor interest in 
investing in the domestic financial sector, including the Islamic financial industry; 
and (iv) Indonesia has abundant natural resources that can used as underlying assets 
for transactions in the Islamic financial industry (Alamsyah, 2018). 
 
The enormous potential for Indonesia to become a “global player” in the world is 
also supported by the high growth of Islamic banking assets. The growth of Islamic 
banking assets in Indonesia is quite high, demanding that Islamic banking would be 
strong and resilient to various shocks that they can improve economic welfare, 
given that banks are central to process of financing intermediation in the economy. 
According to Financial Authorities in Indonesia (OJK), (2019), the composition of 
assets of financial institutions indicates that the banking system is the main function 
of the financial system, in particular, the Commercial Bank (41%), but the total 
assets of Islamic banking Commercial Bank in Indonesia is 2%. 
 
The growth of Islamic banking in Indonesia, especially in the share of assets and 
the performance of financial ratios of Islamic banking industry, makes Islamic 
banking institutions vulnerable to the systemic risk compared to other institutions  
(Wiranatakusuma, 2017). Systemic risk begins with the emergence of shock and 
vulnerability so that it interacts with each other. If it’s no balanced with adequate 
level of resilience, there will be a systemic risk in Islamic banking. 
 
The relationship between vulnerability and shock explains that Islamic banking 
does not resilience or conditions have a vulnerability that triggers shocks that lead 
to imbalances on indicators in Islamic banking. Indicators in Islamic banking will 
provide risk transmission on the Islamic banking balance, so that it is usually called 
the build-up phase. In preventing build-up phase conditions, a series of monitoring 
indicators are needed and methods for measuring risk that are able to capture signal 
imbalances and can assess potential losses. 
 
This research is motivated by the idea of developing and maintaining the resilience 
of pressure index on Islamic banking. Resilience is determined by the ability of 



Islamic banking to withstand shocks and continue to provide economic functions. 
Both of these conditions can be related to the evolution of systemic risk which 
affects the evolution of the financial cycle. Systemic risk began to emerge when 
there was shock and vulnerability from both internal and external Islamic banking. 
If the systemic risk cannot be properly mitigated, it will arise and have an impact 
on the financial crisis. In addition, based on several previous research that systemic 
risk has a very bad impact on economic growth. So that this research wants to give 
a new reference in determining policies for policy makers to be able keep up 
financial system stability specifically the banking system so that it can have a 
positive impact on economic growth. 

Literature Review 

The Resilience of Islamic Banking 
The term banking resilience is often mentioned by the Central Bank in designing 
and developing prudential policies and regulations. The definition of “resilience” 
has a very broad meaning. Banking resilience is the ability of banks to adapt and 
recognize through system and policies due to external shocks. Rose et al. (2009) 
define resilience as the ability to absorb interference without changing its state. 
Resilience has several main characteristics, namely reducing the likelihood of 
failure that refers to mitigation measures, reduce the consequences of failure, and 
reduced the time to recover. This trait explains the role of resilience in dealing with 
inherent and adaptive capabilities. 
 
Briguglio et al. (2008), banking resilience basically includes two elements, namely; 
(i) the ability of banks to recover quickly after external shocks that have a negative 
impact on banking (shock counteraction); and (ii) the ability of banks to be able to 
withstand shock absorption. So that to achieve this resilience there needs to be a 
clear understanding off what the pressure index will measure.  
 
Diana et al. (2016), explained the resilience of capital and liquidity of banking 
industry in the face of external shocks. Every banking must have strong capital 
quality and quantity, requires good quality managements through long-term 
funding sources to build the banking industry’s resilience. Capital and liquidity 
factors are the factors that form the basis of resilience. Other factors such as asset 
quality and exchange rate risk affect both factors. The pillar of resilience is 
explained into five parameters, namely; (i) liquidity and funding; (ii) capital; (iii) 
asset quality; (iv) currency risk; and (v) earning capacity. 
 



The main focus in the liquidity parameter is extent to which the liquidity and 
funding of the banking industry is resilient in meeting short-term obligations and 
supporting banking business activities. Including the structure of banking funding 
to see the stability of funding. While the capital parameter is to assess the resilience 
of the banking system which is reflected by capital and various factors that 
influence capital, such as earning capacity, the development of productive asset 
quality and the risk of banking exchange rates that can affect bank capital. 

Theoretical Model 
The development of Islamic finance in Indonesia shows a good movement. This 
indicated by the increase in financial assets, the increasing number of products, 
awareness and understanding of Islamic finance among actors and the society is 
increasing, as well as an increasingly comprehensive regulatory framework. The 
development of Islamic finance in Indonesia needs to optimize the full potential of 
Islamic finance in each sector, namely; the Islamic banking, the Islamic capital 
market, and the Islamic non-bank financial industry. Integrated development 
synergy is expected to open opportunities. And enlarge the role of the Islamic 
finance market in the financial industry. 
 
One of the Islamic finance industries is Islamic banking. The growth of Islamic 
banking in Indonesia must be able to deal with internal and external shocks. The 
magnitude of these shocks has made Islamic banking require special supervision to 
get resilience. The unpredictable world of macroeconomic conditions and less 
stable conditions are real challenges for the performance, stability and resilience of 
banks in Indonesia specifically Islamic banking. 
 
The external variables of Islamic banking that can trigger and worsen the 
vulnerability and decrease the resilience level of Islamic banking can be indicated 
from the level of resilience are gross domestic product 9GDP), exchange rate (ER) 
and inflation rate (IR). The internal variables of macro-prudential indicators: return 
on assets (ROA), capital adequacy ratio (CAR), and liquid assets (LA). The external 
variables of micro-prudential indicator: non-performing financing (NPF). ROA 
indicates the profitability of Islamic banking; CAR relate to a bank’s capital and 
LA correlates to amount of liquid assets over the total assets. The normal resilience 
level of Islamic banking can be seen from those previous variables mentioned. 
Therefore, macroeconomic conditions and the resilience of Islamic banking are 
very urgent to be mentioned so that can be stable, otherwise the banking crisis sill 
emerge. 
 



 
FIGURE 1. Conceptual of Research Framework 

Methodology 

Data 
The objective of this research is selected macro-prudential and micro-prudential 
variables to developing and maintaining the resilience of pressure index of Islamic 
banking in Indonesia. Based on how to obtain the data, the type of data in this 
research is secondary monthly time series data starting from January 2010 until 
2018. The usage of monthly data based on technical statistics consideration related 
to limitation of publication, while the selection time period of data from 2010 until 
2018 based on new phase of new normal of global economy especially in Indonesia. 
This new normal occurs after one cycle of business cycle (expansion, peak, 
recession, trough, and recovery phase). The data obtained from Sharia Banking 
Statistics (SPS) of Financial Services Authority (OJK), Central Bureau of Statistics 
(BPS), monthly report from Indonesian Financial Economics Statistics (SEKI) of 
Central Bank of Indonesia (BI), and other available resources. This research used 
four variables as the independent variables selected macro-prudential indicators; 
return on assets (ROA), capital adequacy ratio (CAR), and liquid assets (LA) and 
micro-prudential indicators; non-performing financing (NPF). 
 



Analysis Methods 

• Developing the Resilience of Islamic Banking Index 
Pressure index is a tool used to compare performance in analysing policy and public 
communication. In general, the pressure index provides a simple comparison that 
can be used to describe complex problem and sometimes very difficult to 
understand in a broad field. The indicators developing the pressure index are 
divided into two types, namely quantitative and qualitative obtained from the fact 
that observations are relatively in a certain area. When evaluated at regular intervals 
it will show the direction of change in different units and through time. Pressure 
index based on the underlying model Saisana and Tarantola (2002) explained some 
of the main explanations pro and con using pressure indicators, as presented in 
Table 1: 
 

Table 1. Pros and Cons of Pressure Indicators 
Pros: Cons: 

• Can summarise complex, 
multidimensional realities with a 
view to supporting decision 
makers 

• May send misleading policy 
messages if poorly constructed 
or misinterpreted 

• Are easier to interpret than a 
battery of many separate 
indicators. 

• May invite simplistic policy 
conclusions 

• Can assess the progress of 
countries over time 

• May be misused to support the 
desired policy, if the 
developing process is not 
transparent and/or lacks sound 
statistical or conceptual 
principles. 

• Reduce the visible size of a set of 
indicators without dropping the 
underlying information base 

• The selection of indicators and 
weights could be the subject of 
political dispute 

• Thus, making it possible to 
include more information within 
the existing size limit 

• May disguise serious failings 
in some index and increase the 
difficulty of identifying proper 
remedial action if the 
developing process is not 
transparent 

• Place issues of country 
performance and progress at the 
centre of the policy arena 

• May lead to inappropriate 
policies if index of 



performance that are difficult 
to measure are ignored 

• Facilitate communication with 
the general public and promote 
accountability. 

 

• Help to construct/underpin 
narratives for lay and literate 
audiences 

 

• Enable users to compare complex 
index effectively 

 

Source: Saisana and Tarantola (2002) 
 

• Steps for Developing the Resilience of Islamic Banking 
This research explained an ideal sequence of seven steps for developing the 
resilience of Islamic banking index, from the development of theoretical framework 
to presentation and determination of the resilience of Islamic banking. Table 2 
discusses the following steps for developing of pressure index: 
 

Table 2. The Following Steps for Developing of Pressure Index 
Step: Reason 

1. Theoretical Framework: 
Provides the basis for the 
selection and combination of 
variables into a meaningful 
composite index under a fitness 
for purpose principle 

• To get a clear understanding and 
definition of the multidimensional 
phenomenon to be measured. 

• To structure the various sub-groups of the 
phenomenon. 

• To compile a list of selection criteria for 
the underlying variables. 

2. Data Selection: Should be 
based on the analytical 
soundness, measurability, country 
coverage, and relevance of the 
indicators to the phenomenon 
being measured and relationship 
to each other. 

• To check the quality of the available 
indicators. 

• To discuss the strengths and weaknesses 
of each selected indicator. 

• To create a summary table on data 
characteristics. 

3. Normalisation: Should be 
carried out to render the variables 
comparable. 

• To select suitable normalisation 
procedures that respect both the 



theoretical framework and the data 
properties. 

• To discuss the presence of outliers in the 
dataset as they may become unintended 
benchmarks. 

• To make scale adjustments, if necessary.  
• To transform highly skewed indicators, if 

necessary. 

4. Weighting and aggregation: 
Should be done along the lines of 
the underlying theoretical 
framework.   

• To select appropriate weighting and 
aggregation procedures that respect both 
the theoretical framework and the data 
properties. 

• To discuss whether correlation issues 
among indicators should be accounted for. 

• To discuss whether compensability among 
indicators should be allowed. 

5. Uncertainty and sensitivity 
analysis: Should be undertaken to 
assess the robustness of the 
composite index in terms of the 
mechanism 

• To identify all possible sources of 
uncertainty in the development of the 
composite index to be a model 

6. Back to the data: Is needed to 
reveal the main drivers for an 
overall good or bad performance.  

• To profile performance at the indicator 
level so as to reveal what is driving the 
composite index results. 

• To identify if the composite Index results 
are overly dominated by few indicators 
and to explain the relative importance of 
the sub-components of the composite 
indicator. 

7. Visualisation of the results: 
Should receive proper attention, 
given that the visualisation can 
influence (or help to enhance) 
interpretability 

• To identify a coherent set of presentational 
tools for the targeted audience. 

• To select the visualisation technique 
which communicates the most 
information. 

• To present the composite index results in a 
clear and accurate manner. 

Source: Organisation for Economic Co-Operation and Development (2008) 
 



According to Table 2 steps for developing the resilience of Islamic banking, this 
subsection concerning how to design, develop, and determine a measuring and 
maintaining the resilience of Islamic banking in Indonesia.The step is considered a 
methodological part of testing the resilience of Islamic banking in Indonesia. To 
avoid misinterpretation of data and validity, there needs to be transparency in the 
methodology before developing and using a pressure index.  
 

1. Data Selection 
The pressure index consists of several variables that represent the level of pressure 
in Islamic banking because of inability to fulfil debt obligations by looking at the 
payment capacity, capital requirements, profitability, and liquidity position. These 
variables are NPF, CAR, ROA, and LA. The pressure starts to emerge when the 
risks that occur are piled up, thus indicating a bubble in the price of assets. Asset 
prices are adjusted to fundamental economic values and deleveraging occurs. 
During the deleveraging phase, asset price continues to bubble up and explode 
resulting in loan losses resulting in a decrease in asset values against liabilities. 
From a balance sheet perspective, deleveraging will have an impact on decreasing 
net worth capital of banks. Less capital will cause banks to reduce their loans and 
send messages about higher bank vulnerabilities, and causing depositor withdrawal. 
Fewer funds mean fewer loans and overall bad credit, causing the economy to 
collapse. 
 
The characteristic of the selected variables for measuring the resilience of Islamic 
banking, the quality variables for the basic data are important. The selection of basic 
should maximize the overall quality of the final result. To obtain the best quality 
variables for the basic data, this research utilizes an early warning system; 
specifically, a non-parametric approach. 
 
The technique was introduced by Kaminsky and Reinhart (1997), the non-
parametric an early warning system model. The aims to evaluate ability of selected 
leading indicator to signal a future currency crisis. Technically, the signal extraction 
approach employs a matrix indicator to build and imbalances indicator model. To 
identify imbalances, a matrix signal framework is used. Based on the crisis-signal 
framework matrix, the determination of signals based on detecting variables which 
are initially from defining signals and crises. Signal and crises are generated when 
there is an increase above the threshold level that tends to be associated with 
historical stress episodes. 
 
 
 



2. Developing a Theoretical Framework 
The sound of theoretical framework is the starting point for developing of pressure 
index. The framework must clearly define the phenomena to be measured and its 
sub-components. Selecting each indicator and its weight must reflect the interests 
and index of the pressure index as a whole. This process should be based on what 
you want to measure, not on which indicators are available. 
 
Variables are measure built from processes that have represented at a certain point 
based on perceptions and real conditions consistent with certain individual 
indicators. These variables are in the form of absolute scores, which are then 
converted into individual indicator or single index. This research uses four 
variables, including: 
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The individual index is the basis for evaluating relationships with specific 
objectives which can imply a number of individual indexes. This is function that 
states each variable with another variable that shows its desires according to the 
expected consequences associated with the same goal. To developing a pressure 
index of variables is needed before any data aggregation, because indicators in 
datasets often have different measurement units. 
 

𝐼0$ =
STU5V	TUW

XU
  ......................................................................................................... (5) 

Where: 
𝐼0$ = The value of a single index of variable i at time t 
𝑋0$ = Value of a variable i at time t 
𝑋0 = Average value of variable i 
𝜎0 = Standard deviation of variable i 

 
A pressure index is an aggregate of all individual indicators used to explain the 
resilience of Islamic banking. The pressure indicators consist of individual indices. 
In this research, the pressure index constructed by aggregated a weighted individual 
index. 
 



𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒	𝐼𝑛𝑑𝑒𝑥$	 = 𝑊 ∗ 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒	𝐼𝑛𝑑𝑒𝑥$	 .................................................... (6) 

𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒	𝐼𝑛𝑑𝑒𝑥$	 = (𝑊 ∗ 𝐼𝑁𝑃𝐹$	 + 𝑊 ∗ 𝐼𝑅𝑂𝐴$ + 	𝑊 ∗ 𝐼𝐶𝐴𝑅$	 + 	𝑊 ∗ 𝐼𝐿𝐴$	) . (7) 

Where:  

W  = Weighted index 

t  = Time 

 

3. Normalization 
A pressure index is a way to deduce complex phenomena, but almost every 
individual pressure has different measurements. Therefore, there is a need for 
variables that have the same measurements to avoid figuratively trying to adding 
other variables. There are several normalization methods that can be used, one of 
which is standardization. Standardization method is careful information retrieval 
based on absolute level, the presence of extreme values and the variance in each 
variable. 
 
The standardization method applies for the purpose of maintaining marginal 
changes and extreme variable values. To identify the resilience of Islamic banking, 
it necessary to capture extreme values and marginal changes to detect levels of 
resilience over time. In addition, this method can represent changes in up and down 
in a variable value, where if the change is more significant at the lower variable 
level, then the data must go down, and vice versa. 
 
This research, normalization formula is as follows: 

𝐼0$ = 	
TU
5V	TU

5

XU
5   ........................................................................................................... (7) 

 Where: 

𝑋0$ = Each variable 

𝑋0
$
 = The average individual variable 

𝜎0$ = Standard deviation 

 

The standardization method is the most commonly used because it converts all 
variables to a common scale with an average of 0 and standard deviation of 1. The 
average of 0 means that the standardization avoids introducing aggregation 



distortions stemming from differences in the variables means. The average of 0 
means that the standardization avoids introducing aggregation distortions stemming 
from differences in the variables means. The scaling factor is the standard deviation 
of the indicator across the period of observation. 
 

4. Weighting and Aggregation 
This research uses the unobserved components model (UCM) as the weighting 
method, which has the strength that weights do not depend on ad hoc restrictions, 
meaning it is data driven. According to Organisation for Economic Co-Operation 
and Development (2008), the unobserved components model is assumed to depend 
on an unobserved variable plus an error term. Therefore, estimating the unknown 
component sheds some light on the relationship between the pressure and its 
components. The weight obtained will be set to minimize the error in the pressure. 
 

5. Uncertainty and Sensitivity 
Pressure indicator development involves stages where subjective judgements have 
to be made; the selection of individual indicators, the choice of aggregation model 
and the weights of the indicators. All these subjective choices are the bones of the 
pressure indicator and, together with the information provided by the numbers 
themselves, shape the message communicated by the pressure indicator. Therefore, 
the sensitivity analysis performs an “X-rays” of the model by studying the 
relationship between the index and pressure indicators. 
 
More specifically, sensitivity analysis is the research of how the variation in the 
output can be apportioned, qualitatively or quantitatively, to different sources of 
variation in the assumptions, and of how the given pressure indicator depends upon 
the information fed into it. Sensitivity analysis is thus closely related to uncertainty 
analysis, which aims to quantify the overall uncertainty in the pressure index as a 
result of the uncertainties in the model input. 
 

6. Back to The Data 
Back to the data basically to deconstruct of pressure index that can help extend the 
analysis. Pressure index indicators provide a starting point for the analysis. While 
they can be used as summary indicators to guide policy and data work, they can 
also be decomposed in such a way that the contribution of the subcomponents 
(individual) variables can be identified well. 
 

7. Visualization of the Resilience of Islamic Banking 
Visualization of the resilience of Islamic banking index must be able to 
communicate a story to decision-makers and other end users quickly and accurately. 



According to Figure 2 there are three aspects of the resilience of Islamic banking, 
namely: (1) related to the optimum level of resilience, which indicate the range in 
which system sustainability. The highest level of resilience is reflected of Islamic 
banking’s ability to absorb shocks while still providing economic services. (2) 
Where Islamic banking is prone to a crash. This condition, the Islamic banking can 
act a shock transmitter because its operations are characterized by higher lending, 
less capital, less liquidity, higher competition and less diversified lending allocation. 
These conditions make the banking system unsustainable. (3) Where Islamic 
banking tends to stagnate as it becomes too prudent with respect to resisting shocks 
and neglects its economic services. The stagnation is characterized by lower lending, 
higher capital and liquidity adequacy, lower competition and a highly diversified 
lending allocation. 
 

 
FIGURE 2. The Optimum Level of the Resilience of Islamic Banking 

Results and Analysis 

Results 
1. Developing a Theoretical Framework 

The resilience of the banking sector depends on cycle conditions, and whether it is 
in a leveraging or deleveraging phase. However, the banking sector problems start 
to build-up in the leveraging phase and continue to materialize if they are not 
appropriate addressed. Therefore, the period or episode that evolves into a systemic 
crisis should be identified. To identify the period where the leveraging is about start, 
the year with the lowest standard deviation is determined (Ogawa and Shimizu, 
2005). The selected year is considered to be the base year where there is a 
fundamental equilibrium and the deviation of all individual indices is a small as 



possible. This research, the year 2017 is selected as the base year. The base year 
implies that development of Islamic banking is in new normal period or a period 
where leveraging is about to start. 
 

2. Data selection 
The selection of data must maximize the overall data quality which describes the 
resilience of Islamic banking as a composite indicator. As shown in Figure 3, the 
resilience of Islamic banking is developing on four variables, which represent 
pressure index. The pressure index consists of several variables that represent the 
level of pressure in Islamic banking because of the inability to fulfil debt obligations 
by looking at the payment capacity, capital requirements, profitability, and liquidity 
position. These variables are NPF, CAR, ROA and LA. 
 

 
FIGURE 3. The Performance of the Pressure Variable Affecting the Resilience of 

Islamic Banking 
 

As demonstrated in Figure 3, there are four stages of pressure index that indicate 



the level of solvency of a bank responding to upcoming shocks in a financial system, 
namely; (i) refers to a condition where risk or shock will accumulate in the banking 
sector and financial system; (ii) shock continues to build up, and risks in the banking 
sector begin to materialize, showing higher pressure; (iii) the shock manifested in 
the financial system and deteriorating risk before it materialized in the banking 
sector, indicating a higher pressure level; (iv) as a result of the absence of mitigating 
policies, or shortcomings in policies or procedures, both shocks and risks propagate 
and amplify across throughout the system. At this stage, bankruptcy occurred 
because of severe financial distress. 

Based on this explanation, banking activities must reach a level of sustainability 
that shows the level of pressure, risk, and shock that is optimally absorbed. 
Therefore, the optimal level must be applied to those four variables, so that they 
can support the attainment of a level sustainability with respect to the level of 
resilience of Islamic banking. 

3. Normalization 
As illustrated in Table 3, each individual variable is transformed into a pressure 
index according to its index using the standardization method. The year 2017 is 
used as the reference year or base year, which can then be used to measure the level 
of deviation and extreme values of overall variable index. Thus, the output of the 
standardization variables is used to aggregate and developing the pressure index.  

Table 3. The Summary of the Quality Index of Pressure Index 

Standard Method with Base Year 2017 for Indexation (I) 

Aggregate Index Dimensional Index Individual Indices 

Composite Index Pressure Index 

INPF 

IROA 

ICAR 

ILA 
 
 

4. Weighting and Aggregation 
As show in Table 4, every component for developing a pressure index has its own 
weighted index. IROA is variables of the pressure index that is significant and 
influence the value of a pressure index or reflect their economic significance. These 
results imply that the level of resilience of Islamic banking should consider mainly 
the ROA.  
 



Table 4. The Weights of Components for Constructing Pressure Index 

Variable Weight INPF IROA ICAR ILA Total Weight 

Pressure Index 0.12 0.58 0.23 0.06 1.00 0.26 
 
Table 5 shows the indexation results stemming from the normalized variables and 
the weighting method. The colours are used to distinguish between the resilience, 
crash and stagnation conditions. The conditions are obtained after being compared 
with their perspective levels of threshold. In general, the number of units showing 
the resilience values is fewer than measurement units showing the crash and 
stagnation values. Overall, the resilience of Islamic banking in Indonesia over the 
period of observation mostly operates out of level of resilience or embeds a higher 
level of vulnerability. 
 

Table 5. The Indexation and Aggregation Results 

Note: The green colour shows the value is within the resilience thresholds 

5. Uncertainty and Sensitivity 
In this context of research, the quality pressure of the basic data, the quality of 
pressure indicators uses two techniques, namely estimating the optimal thresholds 
and its evaluation criteria for the pressure indicators. 

i. Estimating Optimal Thresholds 
The optimal thresholds are estimated using the following steps. 

a) Computing the long-term trend for each pressure indicator by using the HP 
filter (𝜋) 14400 as the smoothing parameter, since the data are on a monthly. 

b) Computing the standard deviation and sample mean with year 2017 as the 
base year. 

c) Determining the signalling horizon. In this research, the signalling window 
is 3, 12, 18, and 24. 

Measurement 
Unit 

Average Value  
Threshold 

Level 
2010 2011 2012 2013 2014 2015 2016 2017 2018  

1 
Pressure 

Index (PI) 0.18765 0.55076 0.29781 0.37938 -0.53477 -0.59724 -0.56023 0.80023 0.42761 -0.41 0.08 

2 INPF 0.12 -0.68 -1.39 -1.31 0.01 0.98 1.27 0.69 1.77377 0.03 0.14 

3 IROA 0.66 0.88 1.00 1.33 -0.83 -0.95 -1.17 -0.65 -0.29 -0.72 -0.16 

4 ICAR -1.10 0.54 -0.35 -0.64 0.05 -0.57 -0.23 0.51 1.96 0.19 0.05 

5 ILA 0.75 -0.02 -0.52 -1.27 -1.02 -0.45 0.27 0.94 1.44 0.11 0.02 

Resilience 1 0 0 0 0 0 0 1 1 0.333333333 

Crash 3 3 2 2 1 1 2 4 4 2.444444444 

Stagnation 1 2 3 3 4 4 3 0 0 2.222222222 

Total 5 5 5 5 5 5 5 5 5 Average 



d) Setting the thresholds for the pressure indicators. In this research, the 
optimal thresholds are set at a multiplier (𝑚) value equal to 1,3/1,7/2,0. This 
multiplier is applied to estimate the values of the optimal thresholds for each 
index indicator. 

ii. Estimating the Goodness-of-Fit Measures and Trade-offs 
The goodness-of-fit measure and trade-offs are estimated using the following steps. 

a) Computing the probability forecasts for event by using loss functions. In 
this research, the results indicate that the 3-month horizon with (𝑚) equal 
to 1.3 shows the lowest loss function value 

b) Evaluating the probability forecasts. In this research, the result indicates that 
the QPS and GSB for the 3-month time horizon show the highest 
percentages. 

 
6. Back to the Data 

In this research, the contribution of variables, which are divided into three distinct 
condition. The conditions have been discussed previously, and indicate some 
potential source of vulnerability affecting the resilience of Islamic banking. All 
(ROA, NPF, CAR and LA) variables has the highest frequency of appearing to be 
falling into a crash and stagnation phase, and which represent 53%, 52%, 64% and 
57%, respectively, during the period from 2010 to 2018. Meanwhile, there is no 
variable represent or contribute towards the resilience of Islamic banking. 
 
In addition, according to the minimum and maximum (min-max) analysis, the result 
indicates that, overall the variables generally tend to locate themselves in the left-
hand-side position. Assuming that their locations are based on the threshold set for 
every variable. The min-max values will indicate a particular range where a variable 
can usually be found. The left-hand side clearly shows a range in which where 
Islamic banking behaves in a too-excessive manner, thus lending to a crash. In 
contrast, the right-hand side shows a range where Islamic banking is too less to 
serve its economic environment. This range enables banking sector to have a higher 
capability to absorbing shocks, but neglects its economic function leading to 
economic stagnation. 
 

7. Visualization of the Resilience of Islamic Banking Index 
Given the importance of the level of resilience, Table 6 shows some conditions on 
the extent to which an Islamic bank operates under the levels of resilience, crash 
and stagnation. These conditions are expected to provide on the current resilience 
of Islamic banking based on pressure index and to detect some potential 
vulnerabilities to be appropriately further addressed by policymakers.  

 



Table 6. The Threshold Level for the Resilience of Islamic Banking and Its 
Components 

No Unit of 
Measurement 

Conditional Criteria 

Threshold Level of 
Resilience 

Threshold Level 
of Crash 

Threshold 
Level of 

Stagnation 
Pressure Indicator 

1 Pressure Index -0.41 < PI < 0.08 PI > 0.08 PI < -0.41 
Individual Variable 

2 NPF (%) 4.30 < NPF < 5.19 NPF > 5.19 NPF < 4.30 
3 ROA (%) 0.61 < ROA < 1.18 ROA > 1.18 ROA < 0.61 

4 CAR (%) 16.14 < CAR < 
17.42 CAR > 17.42 CAR < 16.14 

5 LA (Ratio) 0.24 < LA < 0.28 LA > 0.28 LA < 0.24 
 

Finally, Table 7 shows the threshold level, the level of resilience can be maximized 
and the probability of systemic risk can be minimized. Therefore, the resilience of 
Islamic banking depends on the ability of policymakers and bankers to maintain its 
operations within the stated threshold levels for resilience. 

Table 7. The Level of Resilience of Islamic Banking and Its Components 

under the Thresholds of Resilience 

No Unit of 
Measurement 

Conditional Criteria 

Threshold  Level of 
Resilience 

Level of 
Resilience 

Probability of 
Fragile 

Probability of 
Systemic 

Risk 
Pressure Indicator 

1 Pressure 
Index -0.41 < PI < 0.08 0.92 - 0.98 0.51 - 0.77 0.23 - 0.49 

Individual Variable 
2 NPF (%) 4.30 < NPF < 5.19 0.92 - 0.94 0.00 - 0.30 0.70 - 1.00 
3 ROA (%) 0.61 < ROA < 1.18 0.91 - 0.94 0.69 - 0.94 0.06 - 0.31 

4 CAR (%) 16.14 < CAR < 
17.42 0.91 - 0.97 0.09 - 0.18 0.82 - 0.91 

5 LA (Ratio) 0.24 < LA < 0.28 0.92 - 0.98 0.00 - 0.29 0.71 - 1.00 



Conclusion and Recommendation 

Conclusion 
In summary the main purpose of the current research was to developing of pressure 
index and maintaining the resilience of Islamic banking in Indonesia found out 
result, as follows: 
1. The resilience of Islamic banking was measured by developing the resilience 

of Islamic banking in index. Practically, the resilience of Islamic banking index 
is used as proxy for determining the level of resilience. At the level of resilience 
index, Islamic banking in Indonesia is able to deal with shocks, which is 
reflected by its ability to prevent its elements from falling into both a crash and 
stagnation phase, thus it has the ability to facilitate the efficient allocation of 
financing, promote the balanced intermediation of capital and risk, and 
strengthen its level of efficiency. 
a. The level of resilience was estimated by developing a pressure index, which 

was developed through seven sequential steps. The level of resilience was 
computed by discovering the optimal level of thresholds using a signal 
extraction approach within a matrix crisis signal framework. 

b. The validation of developing a pressure index assessed by using some 
quality of basic data measurements: a measurement of the quality pressure 
for the basic data, a measurement of the quality basic data for the procedure 
for developing a pressure index, and the quality profile for the pressure 
index.  

2. The resilience of Islamic banking also needs to consider the stability of the 
financial system. From a policymaker point of view, the resilience of Islamic 
banking is affected by external shocks, given the growth of the interlinkages 
and the complexity of the current financial system. Therefore, improving the 
resilience of Islamic banking is a matter of boosting banks’ ability to cope with 
external shocks. 

 

Suggestion 
The resilience of Islamic banking is basically achieved when it can absorb shocks 
and continue to contribute towards productivity and economic growth through its 
financial services. The level of resilience should certainly consider the level of 
vulnerability at a banking level as well as at the macroeconomic level. By 
considering both of them, the balance sheet of an Islamic banking remains sound, 
and capable of fulfilling its financial obligations and services. 
 



This research, the policy implication related of the resilience of Islamic banking 
components. The policy implications are as follows. 

 
Table 8. The Summary of Performance of Variables and Pressure Index at 

an Optimal Level of Resilience 

 
Recommendations 
This research discussed developing of pressure index and maintaining the resilience 
of Islamic banking in Indonesia. In addition, this research has only one feature of 
discussion, namely, resilience attributes of Islamic banking. Thus, to further 
develop and extend this research, there are two possible points for recommendation 
and development, as follows: 

(i). The leading indicators of resilience Islamic banking, a research could involve 
a larger number of indicators being selected as the leading indicators. 

(ii). The financial cycle, given that the resilience of Islamic banking is often linked 
to financial cycles, it is important to research the main features of the financial 
cycle.

 
No 

 
Variabl

e or 
Index 

Source of Vulnerability 
(Crash, Stagnation, 

Resilience) 

Behaviour in 
a Cycle (Left 
or Right hand 

Side) 

 
Impact 

Policy 
Implication 

1 INPF Crash – Resilience 
(Source of Crash) 

Left-hand 
side 

High Pressure 
(Insolvency) 

Lower 
INPF 

2 ICAR Resilience – Stagnation 
(Source of Stagnation) 

Right-hand 
side 

Low Pressure 
(Solvency) 

Lower 
ICAR 

3 IROA Resilience – Stagnation 
(Source of Resilience) 

Right-hand 
side 

Medium Pressure 
(Solvency) 

Lower 
IROA 

4 ILA Resilience – Stagnation Right-hand 
side 

Medium Pressure 
(Solvency) 

Lower ILA 
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