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ABSTRACT

Manuscript type: Research Paper
Research aims: This study aims to examine the impact of interest 
margin, market power and banking diversification strategy in 
products and loan portfolios on banking stability in the ASEAN-4 
countries (Indonesia, Malaysia, Thailand and the Philippines).
Design/ Methodology/ Approach: The long-term equilibrium is 
examined with the random effect panel data regression model 
while the short-term dynamic relationship between the variables 
is examined through the dynamic panel data regression model, 
System Generalized Method of Moment (GMM). 
Research findings: After controlling foreign bank penetration, bank-
specific variables and macroeconomic variables, this study finds that 
the intermediary activities which generate interest margins remain 
as a dominating factor that promotes banking stability in ASEAN-4. 
This study also finds pure fee-based income products can help banks 
to reduce instability although an increase in trading activities tend to 
reduce stability. Additionally, focused-banks which channel special 
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types of loans may charge a higher margin thereby, lowering the 
banks’ probability of default. An increase in market power, as an 
impact on banking consolidation, increases banking stability. This 
finding is consistent with the “competition fragility” hypothesis. 
However, this is unable to support the non-linear relationship 
between competition and banking stability.
Theoretical contributions/ Originality: This study contributes to 
literature by examining the combined effect of interest margin, 
market power and revenue and loan portfolio diversification on 
banking stability in ASEAN-4
Practitioner/ Policy implications: Product diversification increases 
banking stability but banks need to exercise a prudent approach in 
executing trading activities. The lack of expertise in these activities 
will increase banking instability. Regulators should scrutinise the 
cartel-formation behaviour of larger banks so as to encourage more 
competition and avoid instability in the banking industry.
Research limitations/ Implications: This research applies common 
practices in the measurement of banking stability namely, the Z 
score. Future studies may use a combination of data drawn from 
capital market capitalisations of bank assets and market stability to 
measure the modified Z score as a means to assess market feedback. 

Keywords: Banking, Diversification, Foreign Bank Penetration, 
Interest Margin, Market Power, Stability
JEL Classification: G21

1. Introduction
Interest margin is a major source of bank profits in most emerging 
economies including ASEAN member countries. Higher interest 
margins will increase revenues which act as a buffer to bank failures. 
Low interest margins, in contrast, may also bring about a positive effect 
for both debtors and banks; it lowers loan interest rates thus, decreases 
the probability of borrower credit risks thereby, enhancing banking 
stability (Boyd & De Nicolo, 2005; Jimenez, Lopez, & Saurina, 2013). 
As a major source of the bank’s income, interest margins should be 
kept at a certain level so as to maintain profits while simultaneously 
cushioning banking stability.

Boyd and De Nicolo (2005) developed a model on the relationship 
between banking competition and stability. Following the concept of 
credit rationing and the morale hazard model (Stiglitz & Weiss, 1981), 
Boyd and De Nicolo (2005) assume that borrowers’ risk is perfectly 
correlated with the risk of the bank’s default. In less competitive markets, 
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banks can charge higher interest rates which may increase the credit risk 
of debtors. This can result in more non-performing loans and so create 
greater instability in the banks. On the other hand, increased competition 
forces a bank to lower its interest rates which may then reduce the 
probability of loan defaults thereby, enhancing banking stability. 

In extending Boyd and De Nicolo’s (2005) model, Martinez-
Miera and Repullo (2010) argue that there is an imperfect correlation 
between bank loan defaults and the probability of bank failures. The 
“competition-stability” view suggests that there is an increase in 
competition when new players enter the market and this can result 
in better banking stability (Schaeck, Cihak, & Wolfe, 2009; Boyd & De 
Nicolo, 2005; Berger, Klapper, & Turk-Ariss, 2009). However, in a tight 
and competitive environment, new players may cause an increased risk 
in bank failures (Repullo, 2004) based on the “competition-fragility” 
view (Keeley, 1990; Beck, Demirguc-Kunt, & Levine, 2006; Ariss, 2010; 
Leroy & Lucotte, 2016). However, Martinez-Miera and Repullo (2010) 
conclude that the relationship between competition and banking failure 
is not monotonic but it is instead, U-shaped, as is supported by empirical 
studies (Berger et al., 2009; Ariss, 2010; Jimenez et al., 2013).

The impact of business diversification on bank profitability and 
risks have been examined with inconclusive evidence. Kwast (1989), 
Jiangli and Pritsker (2008), Kwan (1997), Nguyen, Skully, and Perera 
(2012a), Sanya and Wolfe (2011), DeYoung and Torna (2013) and Lee, 
Yang, and Chang (2014) say that diversification into non-traditional 
banking products will increase bank returns and reduce bank risks 
thereby, boosting bank performance. Nonetheless, there are also 
studies (DeYoung & Roland, 2001; Stiroh, 2004; Lepetit, Nys, Rous, & 
Tarazi, 2008; Edirisuriya, Gunasekarage, & Dempsey, 2015; Williams, 
2016; Maudos, 2017) which observe that a bank’s expansion into non-
traditional business activities will increase bank risks and lower bank 
profits.  

Besides these variations noted in prior studies, there is also a 
conflict between banking literature and corporate finance literature 
which focuses on the impact of loan portfolio diversification on banking 
performance. Literature on financial intermediation (e.g., Diamond, 
1984; 1991; Rajan, 1992; Boyd & Prescott, 1986; Ramakrishnan & Thakor, 
1984) states that bank returns and banking stability will increase when 
a bank diversifies its credit portfolios. In Argentina, one of the causes 
that led to the banking crises was because the banks had concentrated 
on loan portfolios (Bebczuk & Galindo, 2008) and this apparently also 
happened in Austria (Rossi, Schwaiger, & Winkler, 2009). 
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Arguments from corporate finance literature support the stand 
that a bank should focus on one specific business or industrial sector to 
ensure that it benefits from its accumulated expertise in that area and 
reduces the problem of agency (Jensen, 1986; Berger & Ofek, 1995; Denis, 
Denis, & Sarin, 1997). A bank suffering from the conflict of interests 
between divisions (Rajan, Servaes, & Zingales, 2000; Lamont, 1997) or 
having too many types of operations may lose its focus (Demsetz & 
Strahan, 1997). This claim is supported by empirical evidence drawn 
from banking systems examined in Italy (Acharya, Hasan, & Saunders, 
2006), China (Berger, Hasan, & Zhou, 2010a), Brazil (Tabak, Fazio, & 
Cajueiro, 2011) and Germany (Hayden, Porath, & von Westernhagen, 
2007; Jhan, Memmel, & Pfingsten, 2016). 

The current study is undertaken to fill the gaps noted in previous 
literature for a number of reasons. First, prior studies looking at the 
impact of market power and diversification on banking stability had 
been conducted mostly in developed banking systems. Thus, this 
study aims to address the  position of banks in the ASEAN-4 countries 
which do not have an advanced banking system. Second, existing 
studies related to ASEAN countries are limited, with majority focusing 
on market power and revenue diversification (Nguyen et al., 2012a), 
non-interest income and bank’s risk (Hidayat, Kakinaka, & Miyamoto, 
2012), market power and diversification strategy on net interest margin 
(Bustaman, Ekaputra, Prijadi, & Husodo, 2016) and not the impact 
of net interest margin and loan portfolio diversifications on banking 
stability. Moreover, prior studies used the data of banking systems 
extracted from developed countries and Latin nations (Mercieca, 
Schaeck, & Wolfe, 2007; Acharya et al., 2006; Rossi et al., 2009; Tabak 
et al., 2011; Jhan et al., 2016). This study aims to contribute to literature 
by examining the combined effect of interest margin, market power, 
revenue diversification and loan portfolio diversification on banking 
stability in the ASEAN-4 countries. 

This paper examines whether interest margin, competition or 
market power and the diversification strategy of banks in ASEAN-4 have 
any impact on the countries’ banking stability. The findings indicate that 
intermediary activities that generate interest margins continue to be the 
major source of the banking revenues; they also cushion the risk of bank 
failures in the long run. When banks shift their activities to non-interest 
income products, especially fee-based income products, it decreases the 
interest margin hence, stabilising bank profits and banking stability. 
However, the lack of knowledge in trading activities can lead to an 
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augmented risk of banking. Banks specialising in certain types of loans 
might charge a higher margin due to their expertise in this area thereby, 
lowering banks’ risk of failure. This study also finds that an increase in 
market power is due to the consequence of banking consolidations such 
as mergers and acquisitions as well as foreign bank penetrations. These 
can have a positive impact on banking stability in ASEAN-4. 

The remainder of this paper is structured as follows: Section 
2 provides the literature review on banking competition, interest 
margin and banking stability as well as literature related to banking 
diversification and risks. Section 3 describes the data collection, the 
empirical model used as well as the variables incorporated into the 
model testing. Section 4 presents the analysis of the findings and Section 
5 concludes. 

2. Literature Review

2.1 Banking Competition, Interest Margin and Banking Stability
According to Ho and Saunders (1981), market competition can affect 
a bank’s interest margin which is part of the bank’s profits and this 
acts as a buffer against the risk of loan losses. Martinez-Miera and 
Repullo (2010) note that an increase in banking competition will result 
in fluctuations of interest margin. This can affect the stability of the 
banks towards the two dimensions of the relationship between bank 
competition and stability in different directions. In a highly concentrated 
market, the entrance of new players will increase banking competition 
which can then lower loan interests for borrowers. At the same time, it 
also decreases interest margin for banks. This condition has a positive 
impact on debtors and banks as the risk of failure decreases for both 
parties (see Martinez-Miera & Repullo, 2010), a view that aligns with 
the competition stability view. 

However, in a highly competitive market, the entrance of new 
players will result in a decrease in interest rate and interest margin. 
Some banks may even earn negative margins hence decrease their 
profit level and diminish their reserve for non-performing loans. As a 
consequence, the risk of bank failure increases, as noted by Martinez-
Miera and Repullo (2010). Based on this, it can be said that there is no 
linear relationship between the degree of competition and banking 
stability. In other word, Martinez-Miera and Repullo conclude that there 
is U-shaped relationship between bank competition and risk of bank 
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failure. Using the data of Spanish banks, Jimenez et al. (2013) tested 
the theory of Martinez-Miera and Repullo and from the concentration 
levels noted in the market structure, their results confirmed the theory.   

Employing the Lerner Index as a measurement degree of bank’s 
market power, Keeley (1990) and Leroy and Lucotte (2016) show that 
market power has an inverse relationship with competition, supporting 
the competition-fragility hypothesis. Keeley (1990) and Leroy and 
Lucotte (2016) find that higher bank competition in the market erodes 
market power and so decreases the profit margin hence, resulting in 
higher risk failure. The findings noted by Jimenez et al. (2013) imply 
that the less competitive the market is, the more stable the banking 
system will be. In other words, a competitive banking system increases 
banking fragility. However, Jimenez et al. (2013) had only employed 
credit risk to measure risk; they did not provide the overall risk level 
of banking stability. 

In another study, Berger et al. (2009) applied two measures of 
risk - the first was credit risk which used non-performing loans (NPL) 
and the second was the total overall bank risk measured by the Z score. 
The Lerner Index (LI) and Herfindahl-Hirschman Index (HHI) were 
used to measure competition. Their findings indicate that in developed 
countries, the higher the degree of market power or the less competitive 
the market is, the more stable the banking system becomes. This finding 
is in accordance with the “competition fragility” view. When NPL was 
used as a measurement of credit risk, an increase in market power would 
result in an increase in loan portfolio risks. This outcome is aligned with 
the “competition stability” view. In discovering the non-monotonic 
relationship between competition and banking stability in European 
regional banks, Liu, Molyneux, and Wilson (2013) confirm Martinez-
Miera and Repullo’s theory. 

2.2	 	Banking	Diversification	and	Risk

2.2.1 Revenue Diversification
Financial deregulation has eliminated the monopoly of banks in funding 
as well as credit sales. This has eroded the comparative advantages of a 
bank as a financial intermediary, making it easier for non-bank financial 
service competitors to compete in the same market. In response to the 
competition, banks have shifted to selling non-traditional products 
such as insurance, mutual funds and investments which are bundled 



Asian Journal of Business and Accounting 10(1), 2017 7

Impact of Interest Margin, Market Power and Diversification Strategy on Banking Stability: 
Evidence from ASEAN-4

with traditional products to generate fee-based incomes (DeYoung & 
Roland, 2001; Stiroh, 2004; 2006). 

It is argued that on the one hand, there are incentives for bankers 
to increase revenues from non-traditional sources because fee-based 
income is protected from interest rate movements and the fluctuations 
of economic conditions, unlike revenue generated from the sale of loans 
(DeYoung & Roland, 2001). It appears that revenue diversification 
reduces bank risk. On the other hand, DeYoung and Roland (2001) also 
provide three counter arguments. First, portfolio credits generate more 
stable income than non-traditional products because maintaining costs 
and enhancing portfolios of existing borrowers are cheaper for banks. 
In contrast, switching costs for borrowers to move to other banks are 
higher. This offers a tendency for lending relationships to be maintained 
beyond the short term. Second, a bank’s operating leverage will increase 
when it expands its business to non-traditional products. This is because 
the bank will need to hire well-trained officers to sell the products. In 
comparison, a bank need not hire new officers to increase its credit 
portfolio from existing borrowers. Thus, the only cost incurred is the 
interest expense paid to depositors which reduces the bank’s operating 
leverage. Third, no additional capital is required to increase a bank’s 
non-traditional activities hence, increasing returns on equity.

DeYoung and Roland (2001) examined the relationship between 
revenue diversification and risks of 472 banks in the U.S. from 1988 
to 1995. They find that banks which shifted from selling traditional 
products to fee-based income products experience a higher volatility 
of earnings which is accompanied by increased leverage. This result 
suggests the existence of possible risk premiums due to increasing non-
traditional activities. Stiroh (2004) finds little evidence to show that the 
shift in the business has a positive impact on profits and income stability 
within the U.S. banking industry between 1984-2001. The growth rate 
between the bank’s net interest income and non-interest income becomes 
more correlated at the bank level. Income from service charges and fees 
has a higher correlation with net interest income. In contrast, there is 
lower correlation between income from trading and fiduciary activities 
(such as fees from services rendered by the bank in the remittance of 
dividends from a company to its shareholders) with net interest income. 

At the aggregate level, a decreasing volatility of the net interest 
income provides a greater benefit than a positive impact of diversification 
from non-interest income. Accordingly, this can result in a lower 
volatility of net operating profits. The bank’s dependence on income 
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drawn from non-traditional activities has also resulted in a higher 
risk and lower risk-adjusted profits. Stiroh’s (2004) findings support 
Stiroh and Rumble’s (2006) study which examined financial holding 
companies in the U.S. between 1997-2002. Meanwhile, during the 2007-
2010 financial crisis in the U.S., the probability of bank defaults is noted 
to be lower for banks, which offered pure fee-based non-interest income 
such as brokerage fee and insurance commission. In contrast, bank 
risk increases with asset-based non-traditional products such as asset-
back securitisation and investment banking (DeYoung & Torna, 2013). 
Focusing on Australian banking industry, Williams (2016) observes that 
banks with higher levels of non-interest income face more risk.  During 
the financial crisis, it appears that the size of the bank influences the 
scale of the risks thus, size also has a positive relationship with risk. 

The findings obtained by DeYoung and Roland (2001), Stiroh (2004) 
and Stiroh and Rumble (2006) have been endorsed by other studies, such 
as Lepetit et al. (2008), Mercieca et al. (2007) and Maudos (2017). Using 
the European banking data to examine the impact of the diversification 
of non-interest income on banking risk, Mercieca et al. (2007), for 
example, suggest that the high dependence of small-sized banks on 
non-traditional businesses can be associated with the banks’ higher 
risk and lower performance. The study indicates that small-sized banks 
lack the expertise and experience in selling non-traditional banking 
products such as commission and fee-based activities and trading 
activities (Lepetit et al., 2008). During the financial crisis experienced 
by the European banking industry from 2008 to 2012, Maudos (2017) 
find that an increase in non-traditional banking activities lowers bank 
profitability and increases bank risk. However, studies conducted by 
several researchers who examined the shifting focus of the banking 
business to non-interest income and its impact on bank performance in 
some emerging market countries find that the outcomes mostly support 
the conventional wisdom view (see Nguyen, Skully, & Perera, 2012b; 
Gamra & Plihon, 2011; Sanya & Wolfe, 2011; Edirisuriya et al., 2015; Li 
& Zhang, 2013).

2.2.2 Loan Portfolio Diversification
Winton (1999) developed a theoretical framework model on 
diversification to tackle the issue of whether it is better for banks to 
diversify their loan portfolio, as suggested by the theory of financial 
intermediary, or to focus on their controlled areas, as suggested by the 
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theory of corporate finance. Winton’s (1999) theoretical model has been 
tested by other researchers who are discussed below. 

Focusing on the Italian banking industry, Acharya et al. (2006) 
examined how loan portfolio diversification impacts banking 
performance. They find that the diversification of both the industrial 
and sectoral loan lowers the return. Loan diversification can result in 
higher credit risk for high-risk banks whereas diversification for low-
risk banks can result in either inefficient trade-offs between risks and 
returns or it might generate marginal performance improvement only. 
These findings are very important and in accordance with the classical 
theory of credit monitoring (Diamond, 1984; Winton, 1999). This theory 
implies that the effectiveness of bank monitoring is weakened when 
risky banks have poorer loan portfolios and when banks expand their 
credit portfolios into new sectors and new businesses. 

Looking at the Chinese banking industry, Berger et al. (2010a) note 
that the diversification of credits, deposits and geographic expansion 
produces uneconomic banking, decreases profits and increases costs. 
Opposite to the diversification move, a focused bank generates higher 
profits and lower costs (Berger et al., 2010a). Studying the Russian 
banking industry and how it enjoys high profits and lower risks when 
many of the banks become more focused, Berger, Hasan, Korhonen, 
and Zhou (2010b) note that the increase in the profits and decrease in 
the risks can only occur until a certain threshold limit. 

The diversification of loan portfolios in Brazilian banks was studied 
by Tabak et al. (2011). They observe that diversification can lead to lower 
returns and higher default risks. The outcome noted contradicts Rossi 
et al. (2009) who find that in Austria, credit diversification into sectors 
increases bank profit efficiency but lowers the bank’s realised risk which 
is measured by the amount of provisions made for bad loans.

From the German perspective, the negative results of diversification 
are also obtained by Hayden et al. (2007) and Jhan et al. (2016) who 
examined the relationship between profitability and the diversification 
of credit portfolios across industry, sector and geography in Germany. 
Those forms of diversification do not generate greater profits; in 
fact, they lower bank returns. The impact of diversification on bank 
performance is determined by the risk level of the bank. It appears 
that greater diversification benefits can be obtained when a bank has 
moderate risk and when it diversifies its portfolio across the industrial 
sector (Hayden et al., 2007).
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3. Research Method

3.1	 Data	Sources	
In this study, the data used for analysis were extracted from the annual 
financial information of 133 listed and non-listed commercial banks in 
Indonesia (68 banks), Malaysia (27 banks), Thailand (20 banks) and the 
Philippines (18 banks) during the period between 2006-2012. The data 
collected represent around 66 per cent to 85 per cent of the bank assets 
of each country. This study excludes banks from Singapore because 
Singapore has attained a developed status; moreover, it is one of the 
major international financial hubs in the world. This study also excludes 
other ASEAN countries due to inaccessibility to data. 

This study employed the unbalanced panel data. To be included in 
this sample, the banks observed must have data for the main variables (Z 
score, net interest margin, market power and diversification) for at least 
three consecutive years during observation period. The banks’ financial 
reports were retrieved from the Bank Scope Fitch IBCA database to 
compute net interest margin (NIM), Lerner Index (LI) and the control 
variables as well as the degree of foreign bank penetration. A detailed 
data separating loan portfolio distribution into business sector, types 
of loan, fee and trading income were not available on the Bank Scope, 
thus diversification or focus indices were processed from the detailed 
financial reports issued by each bank. Meanwhile, the macroeconomic 
data of every country were captured from the World Bank database. 

3.2	 Empirical	Model	
In examining the impact of bank interest margin, competition and 
diversification strategy on banking stability in ASEAN-4 , this study 
employed an empirical model which allows for non-linear relationship 
between banking stability and the degree of market power, following 
the works of Martinez-Miera and Repullo (2010), Berger et al. (2009) 
and Jimenez et al. (2013). The model applied is as follows: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑗𝑗,𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽1𝑁𝑁𝑁𝑁𝑁𝑁𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽2𝑁𝑁𝑀𝑀𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽3𝑁𝑁𝑀𝑀𝑖𝑖,𝑗𝑗,𝑡𝑡
2 +  𝛽𝛽4𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖,𝑗𝑗,𝑡𝑡

+ 𝛽𝛽5𝑇𝑇𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽6𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽7𝑁𝑁𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽8𝑁𝑁𝑁𝑁𝑆𝑆𝑁𝑁𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽9𝑆𝑆𝐹𝐹𝐹𝐹𝑀𝑀𝑖𝑖,𝑗𝑗,𝑡𝑡

+ ∑ 𝜖𝜖𝑛𝑛

𝑁𝑁

𝑛𝑛=1
𝐵𝐵𝑆𝑆𝑛𝑛,𝑡𝑡 + ∑ 𝜃𝜃𝑘𝑘

𝐾𝐾

𝑘𝑘=1
𝑁𝑁𝑀𝑀𝑘𝑘,𝑡𝑡 + ∑ 𝜁𝜁𝑐𝑐

𝜖𝜖

𝑘𝑘=1
𝐷𝐷𝑐𝑐 + 𝜀𝜀,𝑖𝑖,𝑗𝑗,𝑡𝑡        (1)        

 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑗𝑗,𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽1𝑁𝑁𝑁𝑁𝑁𝑁𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽2𝑁𝑁𝑀𝑀𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽3𝑁𝑁𝑀𝑀𝑖𝑖,𝑗𝑗,𝑡𝑡
2 +  𝛽𝛽4𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖,𝑗𝑗,𝑡𝑡

+ 𝛽𝛽5𝑇𝑇𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽6𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽7𝑁𝑁𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽8𝑁𝑁𝑁𝑁𝑆𝑆𝑁𝑁𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝛽𝛽9𝑆𝑆𝐹𝐹𝐹𝐹𝑀𝑀𝑖𝑖,𝑗𝑗,𝑡𝑡

+ ∑ 𝜖𝜖𝑛𝑛

𝑁𝑁

𝑛𝑛=1
𝐵𝐵𝑆𝑆𝑛𝑛,𝑡𝑡 + ∑ 𝜃𝜃𝑘𝑘
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3.2.1 Bank Risks
In conducting this study, the concepts used are defined accordingly. 
Subscripts i, j and t refer to bank, country and time respectively. Bank 
risk is measured by using the Z score, widely used in banking literature, 
as an indicator of banking stability (Berger et al., 2009; Carretta, Farina, 
Fiordelisi, Schwizer, & Lopes, 2015). It is a proxy for the bank’s distance 
to default; the higher the Z score the lower the probability of default or 
the more stable the bank is. This measure provides information revealing 
bank soundness; it will also indicate the number of standard deviation 
units by which the bank’s profitability have to decline to a certain level 
before capital is completely exhausted. This study adopts Lepetit and 
Strobel’s (2013) method to measure the Z score which is calculated with 
the following formula: 

Here, ROA is the average return on assets; σROA is average 
standard deviation of returns. Both are calculated over the full sample 
of each country; E/TA is the current period t value equity over the assets 
of each bank. The stability of the bank will increase with an enlargement 
in profits and capital placed by the shareholders; this will decrease when 
the standard deviation of returns on assets increases. 

3.2.2 Independent Variables
Net interest margin (NIM) is the ratio between the difference in interest 
income and interest expense divided by total assets. It becomes the 
central measurement of a bank’s profit as an intermediary between 
depositors and borrowers.

This study uses a method that directly measures the degree of 
competition imposed by new empirical industrial organisation (NEIO) 
- Lerner Index (LI), which is a proxy measure of the market power (MP) 
of individual banks. In the banking literature, market power has an 
inverse relationship with the degree of competition (see Matthews & 
Thompson, 2005). If market power is high, then the degree of banking 
competition will be low and vice versa. The Lerner Index (LI) represents 
the mark-up price to marginal cost; it is an indicator which indicates 
the market power of a bank (Berger et al., 2009). According to Beck, De 
Jonghe, and Schepens (2013), LI is a proxy of the current and future 
profit derived from the strength of the pricing power, both in terms of 

𝑍𝑍𝑖𝑖,𝑗𝑗,𝑡𝑡 =
𝑅𝑅𝑅𝑅𝑅𝑅̅̅ ̅̅ ̅̅ 𝑖𝑖,𝑗𝑗,𝑡𝑡 + 𝐸𝐸/𝑇𝑇𝑅𝑅𝑖𝑖,𝑗𝑗,𝑡𝑡

𝜎𝜎𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖,𝑗𝑗,𝑡𝑡̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅              (2) 

 

(2)
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assets (loans) as well as funding (liability). There are several reasons 
for using the Lerner Index: (a): using this to measure the degree of bank 
competition provides the opportunity to capture the equilibrium of a 
banking industry in the long term; and (b) each individual bank is unique 
thus, LI can better accommodate the uniqueness of individual banks in 
terms of bank size, geographical operational coverage, products offered 
etc. thus, ensuring that the degree of competition will be different for 
the individual banks (Berger et al., 2009). 

Alternative measurements of the market power or market structure 
of competitions employed to check the robustness of this study are: (a) 
market concentration ratio namely Herfindahl-Hirschman Index (HHI); 
and (b) bank concentration ratio (CRn). The HHI of banking market 
concentration is defined as the sum of the square of market shares of all 
bank loans existing in each country. Meanwhile, in this study, the CRn is 
defined as the share of the largest three banks in terms of total banking 
sector loans (CR3) in each country. The market and bank concentration 
ratios (HHI and CRn) are exogenous indicators of the market power. Similar 
with LI, they are an inverse indicator of the intensity of competition (see 
Berger, Demirguc-Kunt, Levine, & Haubrich, 2004; Jimenez et al., 2013; 
Carbo, Humphrey, Maudos, & Molyneux, 2009)

To measure whether a bank is focused or a specialist in a particular 
field or one with a diversified business or loan portfolio, this study 
employs the modified Herfindahl-Hirschman Index (modified HHI), 
as used by Acharya et al. (2006), Berger et al. (2010b) and Hayden et 
al. (2007). The modified HHI is the sum of the squares of the fractions’ 
exposure according to the classification that would be measured. Bank 
diversification can be classified by the sector or the geographical area. In 
this study, the diversification of credit will be divided into two categories 
namely, by business sectors (SFOC) and by types of facilities (TFOC), 
both of which, cover consumption credit, working capital credit and 
investments and exports credit. 

The proportion of exposure to a particular sector, compared to 
the credit portfolio in general, is X1, X2 to Xn, and the equation for 
calculating the focus index is as follows: 

𝐹𝐹𝐹𝐹𝐹𝐹 = ∑ (𝑋𝑋𝑖𝑖
𝑄𝑄 )

2
𝑎𝑎𝑎𝑎𝑎𝑎  𝑄𝑄 = ∑ 𝑋𝑋𝑖𝑖

𝑛𝑛

𝑖𝑖=1

𝑛𝑛

𝑖𝑖=1
     (3) 

 𝑄𝑄 = ∑ 𝑋𝑋𝑖𝑖

𝑛𝑛

𝑖𝑖=1
               (4) 

 

(3)

(4)
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The maximum value of bank focus (FOC) is 1 and this is given to a 
bank that focuses its income or portfolio on only one sector or industry. 
In other words, this bank does not diversify its assets or products. When 
a bank is perfectly diversified, the FOC index becomes 1/n. 

The diversification of non-interest income is also divided into two 
categories: (a) the diversification of income, consisting of interest income 
and non-interest income, referred to as RFOC; (b) the diversification is 
within non-interest income consisting of provision / commission, trade 
and others (NFOC) as used by Mercieca et al. (2007). The measurement 
of the diversification in products that generate interest income and non-
interest income is as follows: 

NON is the revenue from non-interest income, NET is the revenue 
from interest income while NETOP is the summation of NON and NET. 
The higher the value of RFOC, the more focused the bank is, in selling its 
products, whether interest income products or non-traditional products. 
Meanwhile, the following equation is used to measure the diversification 
within non-interest income:

FEE is income from commissions and fees, TRD is revenue from 
trading activities, OTOP is other non-interest income. 

Another alternative measurement for revenue diversification is 
NNON (net non-interest income), which is the difference between non-
interest income and non-interest expense over total assets (Valverde & 
Fernandez, 2007). Following Maudos and Solis (2009), this study also 
separates the non-interest income into two variables: (a) income from 
commissions and fees; and (b) income from trading.

3.2.3 Control Variables
This paper also introduces a set of control variables: foreign bank 
penetration, bank specific variables, macroeconomic variables and 
dummy variables, as shown in Equation (1).

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = ( 𝑁𝑁𝑅𝑅𝑁𝑁
𝑁𝑁𝑁𝑁𝑁𝑁𝑅𝑅𝑁𝑁)

2
+ ( 𝑁𝑁𝑁𝑁𝑁𝑁

𝑁𝑁𝑁𝑁𝑁𝑁𝑅𝑅𝑁𝑁)
2

                (5) 

 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 = ( 𝑁𝑁𝐹𝐹𝐹𝐹
𝑁𝑁𝑁𝑁𝑁𝑁)

2
+ (𝑇𝑇𝑇𝑇𝑇𝑇

𝑁𝑁𝑁𝑁𝑁𝑁)
2

+ (𝑁𝑁𝑇𝑇𝑁𝑁𝑂𝑂
𝑁𝑁𝑁𝑁𝑁𝑁 )

2
                   (6) 

 

(5)

(6)
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Foreign bank penetration (ForP)
Some scholars (Demirguc-Kunt, Laeven, & Levine, 2004; Claessens, 
Demirguc-Kunt, & Huizinga, 2001; Goldberg, 2002; Peek & Rosengren, 
2000) have observed that foreign bank penetration increases banking 
stability in the host country. In this regard, foreign bank penetration is 
measured as a percentage of total banking assets in a banking system 
owned by foreign banks within a particular country. The definition of 
foreign bank used here complies with the categories employed by the 
World Bank and used within the bank scope. A bank is described as 
foreign owned when foreign ownership exceeds 50 per cent. 

Bank specific variables (BS)
BS is a vector for bank specific variables. It comprises size of assets, size 
of credit portfolio, bank liquidity, credit risk and the efficiency costs 
of banks. Size of assets is one factor in higher risk taking caused by 
the “too big to fail” effect in larger banks (Soedarmono, Machrouh, & 
Tarazi, 2013; Mishkin, 1999). The size of loan portfolio is measured by 
the ratio of loans to total assets (LTA). The higher the credit portfolio 
is, the higher the bank’s exposure to risk of failure and this suppresses 
banking stability (Altunbas, Carbo, Gardener, & Molyneux, 2007; Berger 
et al., 2009; Stiroh & Rumble, 2006). Bank liquidity (LIQ) is measured by 
its liquid assets (cash plus cash equivalent) over its total assets. Banks 
with higher liquidity have lower risks (Liu, Molyneux, & Nguyen, 2012) 
but Wagner (2007) demonstrates that banks with higher liquidity may 
also have lower banking stability. This is because liquid assets are not 
required in bank capital adequacy requirements. The credit risk variable 
(CRISK) is measured by loan loss provisions over total loans. Uhde 
and Heimeshoff (2009) noted that increasing credit risk can negatively 
impact stability. The last banking-specific variable is efficiency (EFF) 
which is measured by total operational cost over total revenue. Good cost 
efficiency promotes banking stability (Uhde & Heimeshoff, 2009) while 
inefficient banks tend to have lower quality credit portfolios (Williams, 
2004). This can increase problem loans (Berger & DeYoung, 1997).

Macroeconomic conditions (ME)
ME is the vector of the control variables for the macroeconomic 
conditions existing in each country. Three macroeconomic variables 
are applied: the economic growth rate (GDPG), inflation (INF) and 
the depreciation of the exchange rate (DEPCUR). From the theoretical 
perspective, economic growth and inflation have a relationship with 
financial stability. In their study, Levine, Loayza, and Beck (2000) 
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highlight the positive relationship between the development of financial 
institutions and economic growth with bank failure as a consequence of 
the decline in the economic cycle. It is also noted that inflation rate and 
economic growth are likely to affect the quality of bank assets (Beck et 
al., 2006). The effect of inflation rate movement depends on whether 
the bank manager had anticipated it or not or whether it corresponds 
with the general economic fragility. In most common situations, 
inflation increases interest rates and this can cause bank margins 
and profitability to increase. It is also noted that when bank funding 
increases, bank profitability may have to depend on the net effect of 
inflation rate movement and costs. An increase in interest rate may affect 
the repayment capacity of borrowers and this can cause an increase in 
loan default probabilities (Uhde & Heimeshoff, 2009). From their study, 
Soedarmono, Machrouh, and Tarazi (2011) note that in countries with 
higher economic growth, banks can neutralise the risk taking instances. 
In other studies (e.g., Nilsen & Rovelli, 2001; Fu, Lin, & Molyneux, 2014), 
it is observed that the withdrawal of foreign capital in one country is 
affected by its weak macroeconomic conditions. Nonetheless, in the 
period of economic growth, financial instability may increase but only 
if banks perceive that it is more profitable to diversify quickly during 
that period (Sanya & Wolfe, 2011). 

Currency depreciation (DEPCUR)
Another control variable is the rate of currency depreciation in each 
country. The vulnerability of banks to capital outflow can also be 
triggered by the collapse of currency exchange which can in turn, 
cause a financial crisis (Demirguc-Kunt & Detragiache, 1998; Kaminsky 
& Reinhart, 1999). This twin crises can worsen a country’s economic 
fundamentals while the collapse of the exchange rate can trigger the 
purchase of assets including bank assets of that country by foreign 
investors.  

Other control variables
Apart from banking micro variables and macroeconomic conditions, 
this study also controls for institutional environment, ownership and 
the country where the bank is located. It is assumed that the types of 
bank ownership is also a factor that can determine the stability of the 
banking system (Berger et al., 2004). To examine this, the current study 
will contrast the effect of ownership between government vs private 
owned banks and local vs foreign owned banks. Berger et al. (2004) state 
that government ownership is in general, associated with bad outcomes 
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caused by the morale hazard problem and the public’s poor access to 
credits. This situation can lower the banking stability. In contrast, private 
and foreign owned banks are often associated with more favourable 
outcomes that benefit their customers due to their easy accessibility to 
credits. The current study also includes host country dummy as a means 
to capture the effect of the national bank’s operating location (Indonesia, 
Malaysia, Thailand and the Philippines) on banking stability. 

Table 1 shows the summary of variables used in this research.

Table 1: Summary of Variables
Variables Measurement References
Dependent Variable
Bank Stability Z score, as a proxy for the 

bank’s distance to default
Berger et al. (2009), Carretta 
et al. (2015)

Independent Variables
Net Interest Margin (NIM) Ratio between the 

difference in interest 
income and interest 
expenses over total assets

Ho and Saunders (1981), 
Lepetit et al. (2008), 
Bustaman et al. (2016)

Market Power (MP) 
or Market Structure of 
Competition

Lerner Index (LI) represents 
the mark-up price to 
marginal cost, which 
indicates market power of 
individual bank.  Market 
power has an inverse 
relationship with degree of 
bank competition

Berger et al. (2009), Ariss 
(2010), Beck et al. (2013)

Herfindahl-Hirschman 
Index (HHI) is banking 
market concentration, 
defined as the sum squares 
of the market shares of 
all of banks’ loans in each 
country.

Berger et al. (2004), Jimenez 
et al. (2013)

Concentration Ratio (CR3) 
represents the shares of 
largest three banks in total 
banking sector loans in each 
country

Berger et al. (2004), Jimenez 
et al. (2013)

Loan Diversification 
divided into two variables:
(1) Business Sector Loan 
Diversification (SFOC); and
(2) Type of Facilities 
Diversification (TFOC)

Modifications of the 
Herfindahl Hirschman 
Index (HHI) to measure 
diversification by business 
sector (SFOC) and by type 
of facilities (TFOC)

Acharya et al. (2006), Berger 
et al. (2010b), Hayden et al. 
(2007)
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Revenue Diversification 
divided into two variables:                     
(1) Diversification of 
interest income and non-
interest income (RFOC); 
and 
(2) Diversification within 
non-traditional activities 
that generate non-interest 
income (NFOC 

Modifications of the 
Herfindahl Hirschman 
Index (HHI) to measure 
revenue diversification of 
interest income and non-
interest income (RFOC), 
and diversification within 
non-traditional activities 
that generate non-interest 
income (NFOC) 

Mercieca et al. (2007)

Net Non-Interest Income 
(NNON))

Alternative measurement 
of revenue diversification, 
ratio of non-interest income 
over total asset

DeYoung and Roland 
(2001), Stiroh and Rumble 
(2006), Maudos and Solis 
(2009), Lee et al. (2014)

Fee & Commission (FEE) Ratio of fee and commission 
income over total assets

Maudos & Solis (2009), 
Mercieca et al. (2007)

TRADING Ratio of trading income 
over total asset

Maudos and Solis (2009), 
Mercieca et al. (2007)

Foreign Bank Penetration 
(ForP)

Percentage of total 
foreign banks assets in a 
banking system. A bank 
is categorised as foreign 
owned when its foreign 
ownership exceeds 50%

Demirguc-Kunt et al. (2004), 
Claessens et al. (2001), 
Goldberg (2002)

Bank Specific Variables
Size of Bank (Size Assets) Size of bank measured by 

total bank assets
Soedarmono et al. (2013), 
Williams (2016)

Size of Loan Portfolio (LTA) Ratio of loans over total 
assets

Mercieca et al. (2007), Stiroh 
and Rumble (2006), Lepetit 
et al. (2008), Lee et al.(2014)

Liquidity (LIQ) Ratio of liquid assets over 
total assets

Liu et al. (2010), Wagner 
(2007)

Credit Risk (CRISK) Ratio of loan loss provision 
over total loan

Berger et al. (2010a), Uhde 
and Heimeshoff (2009), Lee 
et al. (2014)

Efficiency (EFF) Ratio of total operational 
cost over total revenue

Altunbas et al. (2007), 
Berger and DeYoung (1997), 
Bustaman et al. (2016)

Macroeconomic Variables
Currency Depreciation 
(DEPCUR)

Currency depreciation in 
each country

Demirguc-Kunt and 
Detragiache (1998); 
Kaminsky and Reinhart 
(1999) 

Economic Growth Rate 
(GDPG)

GDP growth in each 
country

Soedarmono et al. (2011), 
Fu et al. (2014)
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Inflation (INF) Inflation rate in each 
country

Maudos and Solis (2009), 
Uhde and Heimeshoff 
(2009)

Dummy Variables
Ownership Ownership Variable
Govt vs Private Take the value of 1 if bank 

is owned by government, 
and 0 otherwise

Uhde and Heimeshoff 
(2009)

Local vs Foreign Take the value of 1 if the 
bank is owned by foreigner 
and 0 otherwise

Berger et al. (2009), Claeys 
and Hainz, (2014)

Host Country Dummy Take the value of 1 if the 
bank is located in certain 
home country and 0 
otherwise

Maudos and de Guevara 
(2004), Edirisuriya et al. 
(2015)

4. Results and Analysis

4.1	 Descriptive	Statistics
Table 2 presents the descriptive statistics drawn from the analysis. The 
statistics indicate that the average bank interest margin of ASEAN-4 
between 2006-2012, is relatively high i.e., 3.45 per cent (rounded up to 
two decimal points). However, there is a downward trend in the bank 
interest margin. In year 2006, the average net interest margin (NIM) 
is 3.65 per cent but in 2012, it dropped to 3.19 per cent. Among the 
four countries, Indonesia has the highest NIM level of 4.67 per cent 
(not shown in the Table but available upon request). The mean Lerner 
Index (LI) is 0.21. Judging from the serial data, it is deduced that the LI 
figure is likely to increase in the aftermath of the global financial crisis 
of 2007-2010, as seen in Table 2. The increased marketing power may be 
due to the country’s banking consolidation exercises such as mergers 
and acquisitions by large banks and foreign banks. 

The mean shown by the Z score is 23.82, suggesting that banking 
stability is increasing from year to year, as marked by the increasing Z 
score of this period. The loan diversification by business sector (SFOC) 
shows average credit diversification (0.43). The focus index or diversified 
loan portfolio by type of credit use (TFOC) shows a moderate figure, 
0.61. The diversification of the income sources (interest income and non-
interest income) was measured by the RFOC. It appears that the banking 
industry of ASEAN-4 is still focused on the source of interest income 
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as noted in the average RFOC of 0.74. This focus index is relatively 
stable from year to year. The NFOC index also shows that the source 
of non-interest income in the banking system is focused on one source 
(fee and commission) only, as indicated by the average index of 0.62. 
The alternative measurement of the non-interest income measurement 
is NNON and statistics suggest that a decrease in negative value of 
the NNON will indicate an increase in income from non-traditional 
products. The penetration of foreign banks (ForP) in ASEAN-4 was 
noted by the average degree of 0.24. The serial data also show that the 
ownership of bank assets by foreign banks increased in the period of 
crisis, from 2007 to 2010 and the situation stabilised in the period after 
that.

4.2	 Empirical	Results	and	Analysis
The risk model shown in Equation (1) is estimated with the random 
effect panel data. Country specific variables were included in the model 
(see Demirguc-Kunt et al., 2004). The data for ASEAN-4 were compiled 
including country dummies and country specific factors [Economic 
Growth Rate (GDPG), Inflation (INF) and Currency Depreciation 
(DEPCUR)] as a means to capture specific effects of each country. A 
dynamic approach was applied to the model to accommodate the 
stochastic arrival of deposit and demand for loans and non-traditional 
activities during the period that could affect bank interest margin and 
banking risks (Valverde & Fernandez, 2007; Maudos & Solis, 2009). The 
System Generalized Method of Moment (GMM) (see Arellano & Bover, 
1995; Blundell & Bond, 1998) was applied to estimate the dynamic 
model. This method estimates the regression in differences and jointly 
with the regression in levels. To minimise the endogenity problem of 
the explanatory variables, lagged levels and lagged differences were 
used as intruments. In this process, the one step GMM estimator with 
asymptotic standard errors robust to heteroskedascity, was used. The 
validity of the instruments and assumptions was tested using Sargan’s 
test (see Arellano & Bond, 1991) which helps to ensure that there is no 
serial correlation on the error term. The results are presented in Table 3. 

Table 3 displays the summary of the regression model estimation 
(static and dynamic models) and the determinant factors of banking 
stability (Z score). There are eight columns in the table – four columns 
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for the static and dynamic estimations respectively. Columns 1, 2 and 
4, and columns 5, 6 and 8 apply the linear market structure of Lerner 
Index (LI). In this study, the impact of foreign ownership on bank risk 
was also examined and the results are summarised in columns 2 and 5. 
The results of the non-linear market structure are displayed in columns 
3 and 7. The interaction between market power (MP) and diversification 
of loan and revenue, market power (MP) and net interest margin 
(NIM) as well as interaction between NIM and diversification of loan 
and revenue, are provided in columns 3, 4, 7 and 8. The diversification 
revenue measurement (NNON), categorised into fee and commission 
and trading are shown in columns 3 and 7. 

4.2.1 Net Interest Margin (NIM)
Static panel data regressions of net interest margin (NIM) indicate that 
it has a positive significant impact on the level of banking stability or 
risk level (Z score). The greater the level of the intermediation margins, 
the lesser the possibility of the bank becoming insolvent. A higher NIM 
coefficient implies that banks in ASEAN-4 have a higher dependence 
on interest margins to maintain their financial stability. The interest 
margin is expected to increase bank profits which can buffer banks from 
macroeconomic shocks and shocks due to liquidity problems (Boyd & 
De Nicolo, 2005; Uhde & Heimeshoff, 2009). These findings confirm the 
results of several studies (see Fu et al., 2014; Uhde & Heimeshoff, 2009).

In contrast to the long-term equilibrium (static model), it is 
found that NIM does not affect the stability of the banking system 
in the short-term period (dynamic period). This may be because an 
insufficient portion of NIM was converted into capital as a buffer of 
risks. It probably occurred because the banks offered lower interest 
rates to attract new customers thus, the profits had been eroded by 
higher banking operational costs. These results are consistent with the 
findings of Fu et al. (2014) who focused on banking stability in several 
countries in Asia Pacific.

4.2.2 Bank Competition 
The degree of bank competition or market power (MP) measured by 
Lerner Index (LI) shows a significant positive correlation with the Z 
score. This implies that the higher the MP, the higher the profit produced, 
whether from interest income or from exploiting the MP to diversify and 
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differentiate the products (Fu et al., 2014; Valverde & Fernandez, 2007). 
The high profits can be used to lower both systematic and unsystematic 
risks arising from the bank’s operations. Thus, it can be concluded that 
the increased MP in ASEAN-4 has an impact on improving the banking 
stability. This is consistent with the “competition fragility” view (Beck et 
al., 2013; Keeley, 1990). The findings thus confirm the empirical results 
noted by other studies (see Fu et al., 2014; Ariss, 2010).  

This study also tested but does not find a non-linear relationship 
between the degree of bank competition with the level of risk as 
proposed by Martinez-Miera and Repullo (2010), Berger et al. (2009) 
and Jimenez et al. (2013). 

4.2.3 Diversification
The diversification of the credit portfolio into various business sectors 
(SFOC) exhibited a negative correlation with the Z score but this 
association is not significant. However, if banks focused on a few 
particular types of credit products (TFOC – investment credit, working 
capital, consumer credit), their insolvency risks can be lowered. This 
implies that focused banks can utilise their management expertise to 
improve profits. Expertise is required to screen credit proposals and this 
usually leads to a higher degree of profitability and banking stability 
(Acharya, 2006). Predictably, a bank can impose different interest rates 
on products, based on their levels of risk thus, riskier credit products 
such as credit investment may generate higher income than working 
capital loans. 

Another diversification index pertains to the type of income 
(RFOC). This variable is negatively correlated with the Z score, both 
in the long run equilibrium and short-term dynamics. This means that 
the banks’ revenue diversification enables the banks in ASEAN-4 to 
improve their performance and the Z score, in line with other studies 
(Stiroh & Rumble, 2006; Nguyen, Skully, & Perera, 2012b; Edirisuriya 
et al., 2015). The diversification to non-traditional products is done with 
the purpose of cross-subsidising a decrease in interest margin but also 
to increase banking profits. Banking revenues derived partly from the 
sale of non-traditional products have been used to effectively cushion 
against the risk of bank failures.

Commissions and fee income (FEE) generated from the sale of 
non-interest income products are positively correlated with banking 
stability. This type of income seems strong enough to boost bank profits 
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in the long run while lowering the level of risk. This is in accordance 
with the findings obtained by Martinez-Miera and Repullo (2010) and 
Mercieca et al. (2007). 

Meanwhile, revenue from trading (TRADING) leads to lower level 
banking stability. It appears that in general, banks in ASEAN-4 do not 
have high expertise in conducting higher-risk trade transactions, relative 
to their capability to sell their main products that generate interest 
income. In the long run, banks that shift their activities to sales of trading 
products face increased risk. This is consistent with the findings in Kwast 
(1989), Stiroh (2004) and DeYoung and Torna (2013)

4.2.4   Combined Effect of Market Power and Revenue Diversification 
Strategy 

This study also tested the combined effect of the following on banking 
stability: (a) market power (MP) and diversification strategy in business 
sector loan (SFOC); (b) market power (MP) and revenue diversification 
strategy (RFOC); (c) interaction of NIM and market power (MP); (d) 
the combined effect of NIM and diversifications in loans (SFOC and 
TFOC); and (e) interaction of NIM and revenue diversification (RFOC 
and NFOC). The relationships between the Z score with MP and 
RFOC are positive and negative respectively. However, the interaction 
variable between MP and RFOC shows a positive relationship with the 
Z score, indicating that a bank with higher market power enjoys higher 
stability when its revenue diversification is low. Banking stability is 
predominantly influenced by market power rather than exploitation 
of the market power to generate income from non-interest income. 
The combined effects between MP and SFOC and NIM and MP do not 
significantly affect banking stability. However, the interaction between 
NIM and SFOC shows negative stability suggesting that banks that are 
less diversified (focus) on the business sector loan (SFOC) have lower 
banking stability. The combined effect of NIM and banks’ focus on 
certain types of loans (TFOC) can strengthen banking stability while the 
combined effect of NIM and banks’ focus on certain types of revenue 
(RFOC) can lead to banking instability. 

4.2.5  Foreign Bank Penetration
Foreign bank penetration (ForP) shows a positive and significant 
relationship with the level of banking stability (Z score) indicating 
that the high intensity foreign banks apply on their asset expansion 
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is effective in increasing banking stability. ForP has been shown to 
increase market power or decrease market competition. Nonetheless, 
despite having the pricing power, foreign banks can also reduce interest 
margins. With their expertise in sales of non-traditional products, foreign 
banks can improve profits and charter value which lowers bank risks. 
Foreign banks also have better knowledge in screening information and 
in analysing the borrowers’ credit risks; they have tighter credit policies 
and require higher collateral values (Claeys & Hainz, 2014); they only 
extent loans to higher credit-worthy companies such as multi-national 
corporations, large domestic companies and governments hence, 
foreign banks trigger “cream skimming”. They only select credit-worthy 
borrowers (Detragiache, Tressel, & Gupta, 2008; Berger et al., 2009). 
Consequently, foreign banks are able to mitigate credit default risks 
better than local banks. 

4.2.6  Bank Specific Variables
Bank-specific variables that have a significant link with banking stability 
are the size of bank assets (Size Assets) and cost efficiency (EFF). In 
comparison, credit portfolio (LTA), bank liquidity (LIQ) and credit risk 
(CRISK) have no significant effect on banking stability in ASEAN-4. 
Results noted in all the columns showing short-term and long-term 
stability indicate a negative relationship between the size of a bank’s 
assets with the Z score. Larger-sized banks tend to take excessive risks 
which might be caused by their desire to expand in order to retain 
control over the market. This increased risk may possibly be due to 
the consolidation exercises carried out by some foreign banks through 
mergers and acquisitions of troubled banks. The results of this study 
confirm the findings of previous studies such as Fu et al. (2014) and 
Soedarmono et al. (2013). Soedarmono et al. find that large banks have a 
tendency to fail, as observed in some Asian countries. The concentration 
of financing in some large banks and the safety net programmes offered 
by some government as well as the “too big to fail” status can create 
weak credit cultures and morale hazard problems. This can increase 
bank risks (Mishkin, 1999; Williams, 2016). 

This study also finds that bank efficiency (total costs/total 
revenues) correlates positively and significantly with banking stability. 
This implies that inefficient banks in ASEAN-4 tend to be more cautious 
in taking risks, a condition which may have been caused by thin profit 
margins which also provide less reserves for the capital as a buffer 
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for risks. The findings of this study are consistent with the results of 
Altunbas et al. (2007) who focused on European banking industry as 
well as the findings of Berger and DeYoung (1997) who note that the cost 
of inefficiency in banking operations have caused risk-averse managers 
to avoid risky portfolios. 

4.2.7 Macroeconomic Variables
The macroeconomic variables incorporated into the model employed 
in this study are economic growth rate (GDPG), inflation (INF) and 
currency depreciation (DEPCUR). The findings show that these variables 
are not associated with banking stability (see Uhde & Heimeshoff, 2009; 
Fu et al., 2014). However, Soedarmono et al. (2013) note that there is weak 
positive correlation between GDPG and banking stability, revealing that 
a stable inflation rate may not affect the movement of risk measurement. 

4.2.8  Dummy Variables
The regression results tabulated in Tables 3, 4 and 5 indicate that the 
foreign ownership dummy consistently has a positive relationship with 
banking stability, indicating that foreign banks are more cautious in 
risk taking than local banks. It also seems that government banks have 
lower stability and that higher loans by non-performing government 
banks could be due to the effects of higher risk taking instances, political 
decisions to finance non-profitable business projects, the distribution 
of government credit programmes with low interest rates and higher 
risk loan defaults (La Porta, Lopez-de-Silanes, & Schleifer, 2002). 
Despite these findings, it is observed that the association between 
foreign ownership, government ownership and banking stability is 
not significant.

Tables 3, 4 and 5 also display the country dummies, with banking 
in Indonesia set as the benchmark. It is observed that, unlike Indonesian 
banks, Thai banks and Malaysian banks have higher stability. Thailand’s 
banking system is found to be the most stable during this period (2006-
2012) followed by the Malaysian, Indonesian and Philippine banking 
systems. Meanwhile, for year dummies (not shown in the tables but 
available upon request) where year 2006 was used as the based year, 
it is observed that the period between 2011 and 2012 was more stable 
than 2006; banking stability in year 2008 was significantly lower than 
year 2006. 
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4.3	 Robustness	Check
To check the robustness of the empirical results, competition 
measurement from the degree of market power (Lerner Index-LI) taken 
from each bank was substituted with market concentration ratio of 
Herfindahl-Hirschman Index (HHI) and bank concentration ratio (CRn). 
Concentration of loan portfolios was used as the HHI measurement 
and the concentration of three biggest banks’ loan portfolios was used 
as the CR3 measurement. 

Tables 4 and 5 show the robustness results gained from the 
regression. In general, the results indicate a consistent relationship 
between competition measurements (HHI and CR3) and banking 
stability (Z score), as well as the relationship between NIM, 
measurement of diversifications, bank specific variables, macroeconomic 
variables and banking stability. Non-linear relationship between the 
degree of competition and banking stability is not found. This may 
be due to the different measurements of market structure used in this 
study, unlike Martinez-Miera and Repullo (2010) who used a number 
of banks (log number of banks) as a measurement for competition. 
In addition, the results in this study could have been caused by the 
different competitive structures of the banking industry in ASEAN-4, 
compared to the same industry of developed countries. It appears that 
the structure competition of the banking industry in ASEAN-4 is very 
dynamic; it changes over time. According to Jeon, Olivero, and Wu 
(2011), several factors could have been the influence. These factors 
include the deregulation of the banking sector, their privatisation 
effort, advanced information technology in the banking sector and the 
internationalisation of financial capital markets. From these factors, it 
is deduced that the dynamic competition structure in ASEAN-4 has a 
different effect on banking stability.  

   
5. Conclusions
A decreasing trend in interest margin followed by an increasing market 
power as well as enhanced banking activities to sell non-traditional 
products can raise the concerns of bank risks or banking stability. This 
study has attempted to evaluate these issues: the impact of the level of 
interest margin, market power, diversification strategy and foreign bank 
penetration on the overall bank risks or banking stability of ASEAN-4. 
The empirical results emphasised that the level of NIM is an important 
factor in determining the banking stability of ASEAN-4. However, 
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this finding is not surprising because bank intermediation margins are 
relatively higher when compared to the banking system of developed 
countries (Bustaman et al., 2016). Other factors that contribute to an 
increased banking stability are market power, diversification of non-
interest income and focus (less diversified) on certain types of loans as 
well as foreign bank penetration.

Revenue diversification has possibly subsidised the decreasing 
income of traditional loan products which acts to stabilise bank profits. 
When non-interest income variables are decomposed, the commissions 
and fee income would positively contribute to an increased banking 
stability in the long run. However, income from trading activities 
increases bank risk which suggests that the banking industry in 
ASEAN-4 requires experts to manage these trading products. Having 
a better knowledge in specific types of loan products can create more 
specialised bank services which, in turn, allows such banks to charge a 
higher margin thereby, lowering the risk of bank failure.

Banking consolidation exercises such as mergers and acquisitions 
increase the market power of individual banks in the region. This 
positively impacts the banking stability. Predictably, banks have 
exploited their market power to diversify and differentiate their 
products. A higher income from the diversification of loans and 
products can contribute to the capital reserves hence, lowering the risk 
level of both systematic and unsystematic risks arising from the bank’s 
operations. An increase in market power in ASEAN-4 improves the 
stability of the banking industry; this is consistent with the “competition 
fragility” view (Beck et al., 2013, Keeley, 1990). However, this study 
could not prove that there is a non-linear relationship between the 
degree of competition and banking stability. Furthermore, as predicted 
by some banking literatures in emerging countries (Yeyati & Micco, 
2007; Allen, Jackowicz, Kowalewski, & Kozlowski, 2017), foreign bank 
penetration has already improved the banking stability in ASEAN-4.

The findings of this study reveal that larger banks tend to take 
higher risks probably because of their ambition to retain control of the 
market power. Other possible roots of the problems are: a larger bank 
is the product of mergers and acquisitions of some troubled banks; 
and government subsidies and benefits towards banks with “too big 
to fail” status can create morale hazard problems for the manager who 
may need to take on excessive risks. Another specific bank variable that 
positively affects banking stability is efficiency: an inefficient bank does 
not equate to a high-risk bank. Inefficient banks are run conservatively 
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because they have limited margin and capital reserves; this constrains 
them from taking a higher level of business risks. 

The results of this study have several implications for players in the 
banking industry. Increased bank market power in ASEAN-4 is possibly 
due to the process of banking consolidation by foreign banks and larger 
banks. Such a market power has been noted to increase banking stability. 
However, it can also create inefficient banks and cartel-formations 
between larger banks that control the market price of interest rate and 
other fees. In that regard, regulators need to deregulate some rules such 
as those concerning foreign bank ownership, to dismantle any overt or 
covert efforts at cartel-formation that are manifested in the inadequate 
competition of bank rates. This can be resolved by encouraging better 
competition among the players in the banking industry. At the same 
time, the banking microeconomic conditions such as bank efficiency 
must be enhanced. It is noted that inefficient banks do not enjoy higher 
bank interest margin in ASEAN-4; these banks do not have enough 
capital reserves to act as buffer for higher risks. However, the larger 
banks have the tendency to take excessive risks which results in an 
increase in banking instability. In this regard, some policies related to 
the government’s safety net and the government’s practice of protecting 
larger banks must be reviewed. Increasing banks’ non-traditional 
business activities, specifically income from commissions and fees can 
help to subsidise interest margins and buffer banking failures. However, 
banks must exercise prudence when effecting trading activities as the 
lack of expertise in these activities may also increase banking instability. 

Lastly, this research is expected to contribute to the knowledge 
of banking. By combining the effect of interest margin, market 
power and revenue diversification and loan portfolio diversification 
simultaneously, on banking stability, especially for ASEAN-4 market, 
this study has shown that banking stability can be achieved. There 
are several limitations experienced by this study. First, this study did 
not specifically examine whether diversification in banking business 
increases during the crisis period or deteriorates banking stability in 
ASEAN-4. However, the effect of the crisis year is captured by running 
the model using time fixed effect. Second, this study applied common 
practices in the measurement of banking stability namely, the Z score, 
to measure distance to default. This measurement is supported by the 
book value of accounting numbers. However, future studies may use 
a combination of data from capital market capitalisation of the bank’s 
assets and bank’s market stability to measure the modified Z score, 
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as applied by Edirisuriya et al. (2015), as a means to obtain valuable 
market feedback.  
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