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1  Introduction
In 2004, Bank Indonesia as the banking supervisory authority encouraged banks to 
conduct consolidation. As one of the tools to encourage small banks to merge, Bank 
Indonesia issued Regulation No. 8/17/PBI/2006 regarding the Incentive for Bank-
ing Consolidation. Under the regulation, a bank that conducts consolidation through 
mergers and acquisitions will receive several benefits. On the other hand, as a pull fac-
tor Bank Indonesia also increased the minimum tier one capital that was mentioned in 
Bank Indonesia Regulation No. 7/15/PBI/2005. By conducting consolidation policies, it 
is expected that the banking sector will have a smaller bank number with a bigger size. 
Likewise, the number of players is one of the components of a market structure that 
shapes competition (Adhamovna 2016).

Nevertheless, the performance of the banking industry plays a significant role. Banking 
industry is a major financial source in Indonesia economy. By the end of December 2015, 
the total asset of the banking industry is more than 6.000 trillion Rupiahs while market 
capitalization in the capital market is around 5.000 trillion Rupiahs. In that regards, the 
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performance of the banking sector is important to be analyzed. Banking performance 
can be measured in many ways. Banking profitability is one measurement of banking 
performance. Profitability is important for the bank to survive and grow.

This research tries to find a relationship between competition and profitability by 
employing both structural and non-structural approach. In a structural approach, the 
structure conduct and performance hypothesis are applied while for non-structural 
hypothesis, this study uses Lerner index as a competition measurement.

Even though there are some limitations in our study, to our knowledge, the present 
study extends the empirical literature in some respects. Regarding competition analy-
sis, this research analyses both structural and non-structural approaches. Since 2012, 
banks in Indonesia are classified into four groups based on their size. In this research, 
analysis for each bank group is done to identify whether any differences exist among 
bank groups. Moreover, this research employs a quadratic function of competition in the 
regression equation. A consolidation process will affect not only the bank but also the 
ownership structure of the bank. This study enriches the literature by analyzing owner-
ship structure using the Herfindahl–Hirschman Index (HHI index).

2 � Literature review
Oxford dictionary explains “competition is the activity or condition of striving to gain 
or win something by defeating or establishing superiority over others.” Cambridge 
dictionary explains that “competition is a situation in which someone is trying to win 
something or be more successful than someone else.” Cambridge and Oxford diction-
ary explain competition as situation and condition; in that regard, many aspects can 
describe a condition and situation. Hence, there is some aspect that can be used to 
measure competition as a description of situation or condition. The literature on com-
petition divide competition measurement into two main streams. The first group called 
structural approach that uses information on a structural characteristic of the market. 
Some example of structural information is market shares, number of firms, the barrier 
to entry, and concentration of the market. On the other side, there is a non-structural 
measurement that does not use any information on the market structure rather directly 
measure the competition itself. Some example of non-structural approach is the Lerner 
index, H statistic or Panzar-Rosse method (H-Statistic) and Bresnahan Model.

The main structural market measurement for the competition is the concentration 
ratio. Concentration ratio is the most widely used indicator of the structural approach. 
Under the structural measure, concentration ratio impacts bank performance. The basic 
theory for the relation is structured conduct and performance hypothesis.

The traditional Structure Conduct and Performance (SCP) suggest that there may be a 
collusive behavior if the market is dominated by a few big firms. The higher the market 
concentration, the higher their profit as a result of collusive behavior. The SCP hypoth-
esis suggests that there is a positive relationship between market concentration and 
profit. Moreover, Mishra and Sahoo (2012) proved that the relationship between struc-
ture, conduct and performance is not necessarily unidirectional.

The SCP hypothesis has been challenged by Efficiency (structural) Hypothesis (ES 
or ESH). According to ESH, the positive direction of performance and concentration 
is the result of firm efficiency. Firm efficiency will produce higher profit and will gain 
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more market share. SCP hypothesis mentioned that concentration is matter while ESH 
hypothesis believes that market share is more important as a parameter of market struc-
ture as posited by Molyneux & Forbes (1995). Tests between SCP and ESH hypothesis 
are captured by the equation:

where π is profitability, CR is concentration ratio, MS is market shares and X is control 
variables.

ESH hypothesis is supported when MS coefficient is significant, and the SCP hypoth-
esis is supported when CR coefficient is significant.

Some researchers tried to prove which hypothesis is supported using single-country 
data as well as multiple countries data. Researchers that support SCP hypothesis among 
others are Lloyd-Williams et  al. (1994) who use Spanish data. The result supports the 
traditional SCP paradigm as an explanation for the market behavior of Spanish banks. In 
Malaysia, Katib (2004) employs a panel of 20 domestic commercial banks for the years 
1989–1996 in the Malaysian banking industry. The result shows that market structure 
determines the profitability of the Malaysian banking industry suggesting SCP hypoth-
esis is held in Malaysia banking sector. In Pakistan banking industry, Bhatti & Hussain 
(2010) utilize data of Pakistani commercial banking market over the period 1996–2004. 
The result rejects the efficiency hypothesis. Lü and Liu (2012) found that the coefficient 
of market structure is significant in comparison to market shares; they found a negative 
relationship between oligopoly degree and bank performance. Moreover, Nabieu (2013) 
using 19 Ghana commercial bank data found significant coefficient for both market 
structure variable as well as market shares variable suggesting a support to SCP hypoth-
esis. Using Vietnamese banking data from 2005 to 2012 Hien and Hanh (2014) support 
the SCP hypothesis.

On the other hand, there are also some researchers that support Efficiency hypothesis. 
Smirlock (1985) mentioned that there is a non-relationship between market structure 
and profitability. The relation exists between market shares and profitability. The SCP 
hypothesis has also been evaluated by Evanoff and Fortier (1988) that can prove the ES 
hypothesis. In their study, Evanoff and Fortier (1988) mentioned some important factor 
in conducting SCP hypothesis, among other are entry barriers variable, “proper” mar-
ket structure measure, inclusive and current data, simultaneous analysis of SCP and ES 
hypothesis. Moreover, Samad (2008) who examine SCP and ESH hypothesis in Bangla-
desh banking industry utilize data of 44 commercial banks operating in Bangladesh. The 
research conducts 12 equations and among those equations two equations are signifi-
cant and support efficiency hypothesis. In Sri Lanka banking sector, Seelanatha (2010) 
found that bank performance depends on efficiency while market structure and market 
power are not significant variables to bank performance. Sahile et al. (2015), using data 
of 44 commercial banks in Kenya from 2000 to 2009 found that efficient bank maximizes 
profitability. Moreover, Khan and Jan (2014) use multi-country data set shows that in 
Southeast Asia banking, before the 1997 financial crisis, the traditional SCP hypotheses 
are not held.

(2-1)πi = β0 + β1CR+ β3MS +

m
∑

i=1

αiXi
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With regard to profit–structure relationship in Indonesia’s banking industry, Sila-
lahi et al. (2015) who utilize quarterly data of 98 commercial banks from 2005–2014 
have investigated the relationship between concentration ratio and market share 
to the performance of banks and shows that in Indonesia banking sector the SCP 
hypothesis is held.

Lerner index is one of non-structural approaches in measuring competition. Lerner 
index is the most commonly used indicator for explaining competition (Adhamovna 
2016) and is also the most widely cited index (Elzinga and Mills 2011). The Lerner 
index was initiated by Abba Lerner’s 1934 paper in the Review of Economic Studies 
(Elzinga and Mills 2011). The study tried to measure social loss from monopolies by 
taking the gap between price and marginal cost. For Lerner, the bigger the gap, the 
higher the degree of monopoly. Despite its limitations, the Lerner index is the best-
known measure of monopoly power (Elzinga and Mills 2011).

With regards to the competition–performance relationship, Athoammar and 
Muharam (2015) investigated the relationship of competition with bank efficiency 
and found that competition has a negative effect on bank efficiency. The research uti-
lizes Lerner index as a competition parameter while efficiency is calculated by the 
stochastic frontier approach.

3 � Data and methodology
This research uses 93 banks in the sample with data set from 2000 to 2015. The data 
are taken from Indonesia Financial Services Authority.

The SCP hypothesis stated that market structure determines market behavior and 
market behavior will determine performance. This research uses a concentration ratio 
that consists of Concentration Ratio of the biggest four banks (CR4) and HHI as the 
measurement of market structure. For the behavior, this research chooses price as an 
indicator, because the price competition is one of conduct in analyzing the banking 
industry (Neuberger 1998). As banking is a profit-seeking entity, this study uses prof-
itability as the performance of the banking sector. Return on Assets is employed to 
measure bank profitability. Price in this analysis is estimated using a ratio between 
total revenue to total loans. Figure 1 shows the analytical framework in employing the 
SCP Hypothesis.

As the price is rigid, this research will include the lag of the dependent variable into 
the equation that shows relation between market structure and price. To avoid bias 
estimation, this paper employs the Arellano Bond GMM system into the equation 
to treat the lag of the dependent variable. Equation 1 that measures the relationship 
between market structure and market behavior is:

PRICE is calculated by dividing total revenue by total loan; market structure is 
concentration ratio measured by HHI and CR4. High concentration ratio shows low 
competition. Theoretically, the market structure will have a positive relationship with 
price. In a highly concentrated market, firms have a higher market power to set a 
price above their marginal cost (Jansen and de Haan 2003). However, the empirical 

(1)
PRICEit = α + α2PRICE it−1 + δ1Market Structuret + δ2Market Structure2t + εit
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study that finds the relationship between market structure and behavior is rare (Bik-
ker and Haaf 2002).

Equation 2 that is used to find the relationship between price and bank profitability 
is:

ROA is a return on assets, CI is a cost-to-income ratio, NPL is a non-performing 
loan, Eqta is equity-to-assets ratio, and HHIownership is ownership concentration. 
DBClass is a dummy for the period of bank classification.

The cost-to-income ratio explains inefficiency in the bank. A more efficient bank will 
have higher profitability. Hence, this study expects a negative relationship between the 
cost-to-income ratio and profitability. Jansen and de Haan (2003) also conduct research 
where efficiency is one of the variables in profitability to check the efficiency hypothesis.

A non-performing loan is included in the equation to explain credit risk in the 
bank. The higher the non-performing loan, the higher the risk. When a bank has a big 
portion of non-performing loan, it means those bad loan proportions do not produce 
profit like a healthy loan, rather NPL creates expense to the bank. Hence, this study 
expects a negative relationship between NPL and profitability. Some researchers also 
consider risk in the profit determinant equation such as Athanasoglou et  al. (2008) 
who use loan loss provision-to-loan ratio.

Equity-to-assets ratio shows a proportion of equity in comparison to total assets. As 
an intermediary agent, the bank collects fund from people while the equity is only a 
certain proportion to the total assets managed by the bank. Equity will be a buffer for 
the bank when there is a fluctuation in profitability. Equity-to-assets ratio can have a 
positive or negative relationship with bank profitability. A bank that has a relatively 
big portion of equity is a prudent bank; hence they have good risk management and 
have high profitability. However, high equity-to-assets ratio also creates a cost to the 
bank and will reduce bank profit. Hence there is no expected sign for the equity-to-
assets ratio. Athanasoglou et al. (2008) found a positive relationship between equity-
to-assets ratio and profitability in the Greek banking sector.

(2)
ROAit = α + δ1Priceit + δ2CIit + δ3NPLit + δ4Eqtait

+ δ5HHIownershipit + δ6DBClasst + εit

Fig. 1  Analytical framework
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This paper includes ownership structure into the equation as the consolidation pol-
icy will impact not only the concentration of the banking sector but also the con-
centration of ownership in a bank. When merger, consolidation, and acquisition 
happened, the composition of the owners may be changed. This research uses infor-
mation of ownership structure in the equation. Highly concentrated ownership means 
that the bank is owned by a small number of owners with a high percentage of shares 
ownership, while a low value of concentration ratio shows that the bank is owned by 
a large number of the owners with small shares of ownership. The ownership concen-
tration is calculated using the HHI Index by replacing market shares with ownership 
shares. There is no expected sign for ownership concentration. A positive coefficient 
means a bank that is owned by concentrated owner tends to be more profitable. High 
profitability shows that the controlling owner has the opportunity to supervise man-
agement and owners tend to perform the supervisory function correctly. A negative 
coefficient suggests that the controlling owner tends to use the bank for their interest 
and tends to abuse bank interest, so that reducing bank profitability.

Since 2012, commercial banks in Indonesia are classified into four groups. This 
research uses dummy 1 for the period after classification. The classification is important 
as the size of the banks is used to determine bank business activities. After 2012, the 
smaller bank can only conduct limited business activities while the biggest bank group 
can have a full license in the banking business. We expect that the classification will 
reduce bank profitability as it creates more restriction on the banks.

When Eq. 1 is inserted into Eq. 2, we get Eq. 3 as shown below to find the relationship 
between market structure and bank profitability.

The positive relationship between market structure and profitability is expected. A 
concentrated market gives market power to firms so that they can set the price above 
their marginal cost and create higher profitability. However, some researchers find a 
negative relationship as well as a non-significant result. Some studies claim that mar-
ket structure usually has a negative relationship with profitability once other effects are 
controlled in the equation (Athanasoglou et al. 2008). In this regard, there is no expec-
tation for the concentration ratio. Moreover, the coefficient of concentration ratio and 
the square of concentration ratio are expected to have opposite signs. In this situation, 
the relationship between concentration ratio with profitability will be either a U curve 
or an inverted U curve.

As this research employs both structural and non-structural approach, Eq. 3 is used to 
find the relation between competition and profitability. By changing the market structure 
variable into Lerner index, this study finds competition–profitability relationship using 
non-structural approach. Lerner index explains the gap between product prices and the 
marginal cost of production in terms of percentage of price. The data and method to cal-
culate Lerner index follow Yuanita (2019). Method to calculate Lerner index is shown in 
illustration 1.

(3)
ROAit = α + δ1aMarket Structuret + δ1bMarket Structure2t

+ δ2CIit + δ3NPLit + δ4Eqtait
+ δ5HHIownershipit + δ6DBClasst + εit
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4 � Result and findings
Tables 1 and 2 show the summary statistics and correlation matrix for data used in this 
analysis. Data used in the calculation have been trimmed by deleting some extreme val-
ues that are not logical such as the negative values of price and NPL that are over 100.

Before conducting a regression analysis, this study conducted a Granger Causality Test 
to know whether the relationship has a causal relationship. The result of the Granger 
causality test is shown in Table 3.

The Granger causality test shows that only two sets of variables have causal relation-
ships, the relationship between CR4 and price as well as the relationship between HHI 
and price. In this regard, change in market structure causes change in price.

Table 1  Data summary. Source: Author’s calculation on data provided by the Indonesia 
Financial Services Authority

Variable Obs Mean Std. dev. Min Max

ROA 1365 2.361 3.025 − 15.820 57.000

CR4 1395 0.470 0.022 0.445 0.523

HHI 1395 687.119 73.985 626.244 858.042

PRICE 1377 0.117 0.061 0 2.019

CI 1374 81.062 21.797 20.335 461.811

NPL 1347 2.125 3.125 0.000 44.000

HHI ownership 1288 5020.186 2891.730 0.000 10,000.000

Eqta 1364 0.144 0.103 0.013 0.990

Table 2  Correlation matrix. Source: Author’s calculation on data provided by the 
Indonesia Financial Services Authority

ROA CR4 HHI PRICE CI NPL HHIOwner EQTA

ROA 1

CR4 0.0945 1

HHI 0.1069 0.9668 1

PRICE 0.2153 0.1354 0.1805 1

CI − 0.7864 − 0.0949 − 0.1 − 0.0247 1

NPL − 0.1668 0.2116 0.2447 0.0974 0.0755 1

HHIOwner − 0.0826 − 0.0277 − 0.0386 − 0.1332 − 0.0027 0.0197 1

EQTA 0.0695 − 0.095 − 0.1235 − 0.1496 − 0.0478 − 0.1184 0.2086 1

Table 3  Granger causality test for  SCP hypothesis. Source: Author’s calculation on data 
provided by the Indonesia Financial Services Authority

* A significant result at 99% confidence interval

Z bar tilde P value

HHI cause PRICE 6.1043 0.0000*

CR4 cause PRICE 4.8877 0.0000*

PRICE cause ROA 1.5901 0.1118

HHI cause ROA 1.1182 0.2635

CR4 cause ROA 0.9116 0.3620
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4.1 � Relationship between market structure and price

The results of the relationship between market structure and price are shown in Table 4. 
Both regression results using HHI and CR4 as the parameter of the market structure 
show a consistent result. The lag of the dependent variable is highly significant and has 
a positive relationship with price. The coefficient in the lag of the dependent variable 
shows the speed of adjustment.

The regression result for the relationship between market structure and price is con-
trary to the theory. The result shows that the more concentrated the market, the lower 
the price. The argument behind the result is that a merger can increase economies of 
scale. Merger will increase concentration ratio; on the other hand merger will increase 
economies of scale of merged bank. In term of size, merged bank is getting bigger. The 
bigger bank will have a better scale of the economy so that they can offer a better price. 
A merger is one of the ways to increase size. In this regard, the merger process will 
increase the concentration ratio but also will increase the scale of the economy of the 
bank so that they can provide a lower price.

As expected, the market structure and square of market structure have the opposite 
sign. In Indonesia’s commercial banking sector, market structure has a negative coeffi-
cient while the square of market structure has a positive sign. The result shows that the 
relationship between market structure and price forms a U curve.

4.2 � Relationship between price and profitability

In conducting the regression between price and profitability, this study employs ran-
dom effect. Random effect was chosen because of the fact that profitability is affected 
by many other random variables that are not explained by an individual bank. Table 5 
shows the regression result.

The regression result shows that price has a positive relationship with profitability as 
expected. The higher the price, the higher the profitability. The cost-to-income ratio 
shows a negative and significant sign. The negative relationship explains that an effective 
bank has high profitability. Non-performing loan ratio shows a significant and negative 
sign; the result shows that a bank that has high non-performing loan will have lower 

Table 4  Regression result for  market structure—price relation. Source: Author’s 
calculation on data provided by the Indonesia Financial Services Authority

Dependent variable: PRICE CR4 HHI

 Independent variables: Coef T stat P value Coef T stat P value

L. PRICE 0.510 12.41 0.000 0.56357990 13.21 0.000

Market structure − 7.91 − 5.57 0.000 − 0.0006208 − 2.71 0.008

Market structure 2 8.056 5.43 0.000 0.00000039 2.49 0.015

Arellano-bond test for AR(1) 0.000 0.000

Arellano-bond test for AR(2) 0.608 0.722

Hansen test of over-identification restrictions 0.409 0.408

Inflexion point 0.491 779.899

Number of observation 1166 1166

Number of sample 93 93
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profitability as expected. The equity-to-assets ratio shows a positive result. A bank that 
has a high equity proportion can earn more profit due to good risk management. High 
equity-to-assets ratio also shows prudent behavior.

4.3 � Relationship between market structure and profitability

Before conducting the regression, this study conducted a modified Wald test and 
Wooldridge test to check heteroscedasticity and autocorrelation both for regres-
sion with CR4 as well as HHI. This study found that both regressions contain het-
eroscedasticity as well as autocorrelation. This study also conducts a Hausman test 
to choose between fixed effects and random effects. The result shows that for both 

Table 5  Regression result for price—profitability relation. Source: Author’s calculation on 
data provided by the Indonesia Financial Services Authority

Clustering is applied in the random effect regression to deal with heteroskedasticity and autocorrelation

Dependent var: ROA Coef T stat P value

PRICE 10.345 4.71 0.000

CI − 0.049 − 2.77 0.006

NPL − 0.061 − 4.14 0.000

HHIownership − 0.00003 0.0000203 0.135

Eqta 3.286 2.70 0.007

DBClass − 0.405 − 3.01 0.003

Constant 4.947 3.59 0.001

R Sq 0.506

Number of observation 1234

Number of sample 93

Adj R sq 0.503

Table 6  Regression result for the relationship between market structure and profitability. 
Source: Author’s calculation on data provided by the Indonesia Financial Services 
Authority

Clustering is applied in the random effect regression to deal with heteroskedasticity and autocorrelation

Dependent var: HHI CR4

ROA Coef T stat P value Coef T stat P value

Independent variables

CI − 0.482 − 2.81 0.005 − 0.0482 − 2.8 0.005

NPL − 0.065 − 4.53 0.000 − 0.0664 − 4.67 0.000

HHIownership − 4.00E−05 − 1.82 0.068 − 3.81E−04 − 1.73 0.084

Eqta 3.159 2.48 0.013 3.2019 2.52 0.012

DBClass − 0.368 − 3.91 0.001 − 0.447426 − 3.76 0.000

constant 1.927 0.22 0.827 79.3036 3.18 0.001

Market structure 0.009 0.45 0.653 − 309.1588 − 3.11 0.002

Market structure 2 − 4.50E−06 − 0.33 0.741 325.9586 3.18 0.001

R Sq 0.4763 0.4735

Number of observations 1234 1234

Number of samples 93 93
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regressions, random effect is more appropriate. Table  6 shows the regression result 
for the relationship between market structure and profitability with random effects.

The results for regression with HHI and CR4 do not go in the same direction. While 
CR4 shows a significant factor in profitability, HHI is not a significant variable to 
explain profitability. CR4 shows a negative and significant relationship while HHI 
becomes a positive and non-significant factor for profitability.

Regression result using CR4 shows that the relationship between market structure 
and profitability is contrary to the theory; the higher the CR4, the lower the profitability 
is. Higher CR4 means the four biggest banks have acquired a higher market share. The 
higher the CR4 mean values, the higher the domination of the biggest four banks in the 
market. To increase dominance, the biggest four banks need to perform expansion. Mar-
ket expansion creates expenses to the bank, and some of the expansion does not create 
profit during the particular year. For example, the bank that introduces a new product or 
expands to a new area has high expenses, but the profitability is still relatively low. In this 
regard, an increase in market shares of the four bigger banks is followed by a decrease in 
ROA. Moreover, bigger banks tend to have a better economy of scale. By having a higher 
economy of scale, a bank can have a lower marginal cost. By having a lower marginal 
cost, the bank has an option to reduce its price to gain more market shares. A decline in 
price can reduce bank profitability in term of percentage.

The regression results with HHI as a parameter of market structure did not show a 
significant coefficient. This result suggests that HHI is not a significant factor in bank 
profitability. HHI movement is affected by all banks’ market shares. An increase in small 
bank shares will increase HHI. An increase in HHI is caused by many factors, among 
others are the merger that occurred in BUKU 1, 2, and 3. A successful merger can 
increase efficiency and increase profitability. However, some mergers need longer time 
to show performance while the cost of merger deteriorates ROA. Based on the above 
results, the relationship between market structure and return on assets can be deepened 
by looking at the regression for each bank classification. Banks in the same group tend to 
be more homogenous so that conducting regression for each group hopefully can give a 
clearer picture.

This study conducted the same process as in the previous regression and also 
checked the Blue assumption. Moreover, this study conducted Hausman test to deter-
mine between fixed effect and random effect. Table 7 shows the regression result for 
each BUKU when CR4 is used as the measurement of market structure.

The result shows that CR4 and HHI are significant factors for BUKU 1 and 3. An 
increase in concentration ratio is associated with lower profitability. An increase in 
CR4 and HHI can be because of the merger process. The negative relationship can 
be a result of the bank’s effort to expand its market share by conducting some activi-
ties that reduce their profitability such as increased number of branched and outlets. 
The negative relationship also can be a result of a merger, consolidation, and acquisi-
tion. When merger consolidation and acquisition occur, concentration increase at the 
same time and the merged bank spends more budget so that profitability decreases. 
Table 8 shows the regression result between HHI and profitability for each BUKU.
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The non-significant result of regression in BUKU 2 and BUKU 4 can be caused 
by the number of mergers in the group. During the observation period, there is no 
merger occurring in BUKU 4. The non-significancy also can be caused by different 
result and accounting treatment during merger process that can affect bank profit-
ability. There are several banks in BUKU 2 which conducted merger during the obser-
vation period. Some of the mergers cause a reduction in their ROA but some did not 
show a decline in the ROA.

Table 7  Regression result for  CR4 and  profitability relationship for  each BUKU. Source: 
Author’s calculation on data provided by the Indonesia Financial Services Authority

BUKU is bank classification based on Indonesia Financial Services Authority regulation. BUKU 1 is the smallest bank group 
that has limited bank business activities, and BUKU 4 is the biggest bank group that has full banking business license

Dependent 
var:

BUKU 1 BUKU 2 BUKU 3 BUKU 4

ROA Coef P value Coef P value Coef P value Coef P value

Independent variable

CI − 0.108 0.000 − 0.032 0.073 − 0.045 0.000 − 0.013416 0.078

NPL − 0.047 0.013 − 0.074 0.000 − 0.106 0.000 − 0.0755782 0.348

HHIownership − 3.63E−05 0.175 − 2.10E−05 0.635 − 7.90E−05 0.006 − 2.20E−04 0.002

Eqta 0.989 0.268 4.870 0.161 7.878 0.002 1.208707 0.838

DBClass − 0.176 0.124 − 0.821 0.0000 − 0.443 0.000 0.3588605 0.257

Constant 107.176 0.000 50.006 0.34 87.534 0.020 24.28634 0.426

CR4 − 401.440 0.000 − 194.200 0.368 − 342.180 0.028 − 83.79603 0.527

CR42 418.481 0.000 207.148 0.357 358.257 0.027 91.17098 0.529

R Sq 0.754 0.423 0.532 0.5297

Number of 
observations

580 312 286 56

Number of 
samples

43 25 22 4

Table 8  Regression result for  HHI and  profitability relationship for  each BUKU. Source: 
Author’s calculation on data provided by the Indonesia Financial Services Authority

BUKU is bank classification based on Indonesia Financial Services Authority regulation. BUKU 1 is the smallest bank group 
that has limited bank business activities, and BUKU 4 is the biggest bank group that has full banking business license

Dependent var: BUKU 1 BUKU 2 BUKU 3 BUKU 4

ROA Coef P value Coef P value Coef P value Coef P value

Independent var

CI − 0.108 0.000 − 0.032 0.073 − 0.048 0.000 − 0.013 0.098

NPL − 0.045 0.009 − 0.080 0.000 − 0.098 0.001 − 0.083 0.331

HHIownership − 3.79E−05 0.151 2.30E−05 0.588 0.000 0.004 − 2.16E−04 0.002

Eqta 0.880 0.317 4.630 0.196 8.085 0.003 1.844 0.733

DBClass − 0.129 0.269 − 0.706 0.002 − 0.373 0.002 0.366 0.254

constant 23.281 0.001 − 13.509 0.321 5.062 0.568 − 0.398 0.876

HHI − 0.035 0.060 0.047 0.183 0.001 0.977 0.013 0.079

HHI 2 − 2.97E−05 0.047 − 2.97E−06 0.214 − 8.47E−07 0.957 − 7.26E−06 0.091

R Sq 0.750 0.425 0.523 0.535

No of observa-
tion

580 312 286 56

Number of 
sample

43 25 22 4
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4.4 � Relationship between Lerner index and profitability

To compare the structural and non-structural result, this study uses Lerner index the 
measurement of competition. The data set and method to calculate Lerner index were 
from Yuanita (2019). Formulas to calculate Lerner index are shown in Appendix  1. 
The regression between the Lerner index and profitability in this section uses the 
same data set that was used to analyzed market concentration and profitability.

The regression results in Table 9 show that the Lerner index has a positive relationship 
with bank performance. The higher the Lerner index, the higher the ROA. As a high 
Lerner index shows low competition, the regression result shows that lower competition 
is associated with higher profitability. This result is opposite to the market structure–
profitability regression that shows a negative relationship between market structure and 
profitability. A high value of market structure shows that the market is concentrated, and 
hence has low competition. In the case of a market structure–profitability relationship, 
low competition is associated with low profitability. The opposite result of both regres-
sions shows that the way the researcher defines the competition affects the result of the 
regression. Hence, a different type of competition measurement can be used based on 
the purpose of analysis. Among different types of measurement of competition, it would 
not always create a consistent result as a different way of looking at the competition. 
The concentration ratio such as CR4 and HHI explains the concentration of the market 
that sometimes does not always explain competition as measured by Lerner index. Even 
when the number of firms is great; the competition can be low such as when each player 
has their owned market niche so that they can have sufficient margin. When the number 
of players decreases, the competition in the market does not always decline.

The market structure–profitability and market power–profitability relationship can 
explain different phenomena. The market structure explains the impact of bank size to 
profitability while market power gives more explanation at the level of competition in 
the market.

The U curve relationship cannot be proved in the Lerner–profitability relationship, 
suggesting that Lerner index has a linear relationship to profitability. Lerner index 

Table 9  Regression result for  Lerner index and  profitably relationship. Source: Author’s 
calculation on data provided by the Indonesia Financial Services Authority

Dependent variable Coef T stat P value

ROA

Independent variables

CI − 0.065 − 3.97 − 0.097

NPL − 0.034 − 2.37 − 0.062

HHIownership − 5.04E−05 − 2.49 0.013

Eqta − 0.908 − 0.97 0.330

DBClass − 0.159 − 1.73 0.084

constant 6.225 3.63 0.000

Lerner 4.656 2.38 0.018

Lerner 2 − 0.606 − 0.25 0.800

R Sq 0.608

No of observation 991

No of sample 93



Page 13 of 15Yuanita ﻿Economic Structures            (2019) 8:31 

measures competition through margin between price and marginal cost. The margin 
also explains bank profitability so that Lerner index will have a linear relationship with 
profitability.

The concentration of ownership shows a negative and significant result. It is shown that a 
bank that is owned by concentrated owners has lower profitability in comparison to a bank 
that is owned by the less-concentrated owner. In concentrated ownership, the majority 
owner can have additional information and can conduct a supervisory role in the bank. The 
owner can use its supervisory function in the bank to pursue its interest and undermine 
bank interests. From policy implications, a bank with highly concentrated ownership needs 
to be supplemented with some governance structure and processes such as better transpar-
ency, and an obligation to have a more independent director and commissioner.

5 � Conclusion and policy recommendation
From the above research findings, this study proposes some policy recommendations such 
as support to continue the consolidation policy in Indonesia banking sector, monitoring 
different measurement of competition and disperse the ownership structure.

The consolidation policy conducted by the authority is supported by most of the findings 
of this study. This study finds that an increase in market concentration causes a decrease 
in price. By conducting a merger, the bank will be bigger in terms of asset and bank can 
achieve higher economies of scale so that the bank can have a lower marginal cost. By hav-
ing a lower marginal cost bank can provide lower price for customer. The increase of econ-
omy of scale can be seen in BUKU 3 and BUKU 1.

This study finds that a structural measure of competition produces a different result from 
the non-structural measure of competition. It suggests that each of the measurements 
explains a different side of competition. Hence, monitoring several measures of competi-
tion can give a better explanation of competition in the Indonesia banking sector.

The single presence policy has been implemented in Indonesia. The policy requires 
bank owners who own more than one bank to consolidate their banks. By implement-
ing this policy, there is a tendency for an increase in ownership concentration. This study 
finds that concentrated ownership is associated with lower profitability. In this situation, 
when the single presence policy needs to be implemented, a better governance needs to be 
supplemented.
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Appendix 1
Illustration 1

Lerner index calculation

Lerner index explains the gap between product prices and the marginal cost of produc-
tion in terms of percentage of price. The standard formula of the Lerner index is the dif-
ference between price and marginal cost divided by price.

Price can be calculated by computing the ratio of the total revenue to the total output. 
Marginal cost can be determined by employing a trans-log cost function. The homog-
enous price index is used in this equation so that the price of the input is normalized by 
one of the input prices. In this research the formula for trans-log cost function is:

where TC is total cost, y is the total loan, W1 is the price of labor (the ratio of personnel 
cost to the total assets), W2 is the price of physical capital (the ratio of all other costs 
excluding interest, personnel, and impairment costs to the total assets), W3 is the price 
of borrowed funds (the ratio of interest cost-to-third-party funds). W4 is the price of 
capital charged for assets deterioration (the ratio of impairment costs to the total assets). 
Total cost and input price are normalized by W4 to have a homogenous price standard.

The trans-log cost function is computed using Generalized Least Square. The regres-
sion result is used to calculate marginal costs by employing the first derivative of the cost 
function with respect to total loan as shown below:
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