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ABSTRACT
In the recent global economic condition, Indonesia banking industry is encouraged by the Financial Service Authority to minimize the potential risk occurrence. This in line with banking regulatory reform undertaken by the Basel Committee which encouraged banks to limit the scope of activities and should reconsider their business model to reduce the risk Mergaerts & Vander Vennet (2016). This paper is related to a growing literature that focuses on the concept of bank business models to explain bank risk-taking. Following Altunbas, Manganelli, & Marques-Ibanez (2011) and Mergaerts & Vander Vennet (2016), this paper aims to develop a model that links the bank business model reflected by bank’s strategic choices (asset, liability, capital, and income structure) to bank risk-taking, in the context of Indonesian banking industry.
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1. Introduction
The world economic condition today indicates a process called rebalancing process. This process is characterized by the global economic recovery which goes unevenly and slowly. In advanced economies, such as the United States (US), growth is gaining traction and monetary policy normalization is approaching, while the economic growth in Europe and Japan are still weak. Despite these improvements in advanced economies, the economic growth of emerging market and developing economies tends to slowdown, mainly driven by the trend of China’s economic slowdown. As mentioned in Global Financial Stability Report in October 2015, the financial stability has improved in advanced economies, but risks continue to rotate from advanced economies to emerging markets and from banking to non-banking sectors, keeping emerging market risks elevated, while market and liquidity risks continue to increase, in an environment of lower risk appetite.
The slowing global economic growth also affects the banking system in Indonesia. Indonesian Economic Report 2015 explains that the banking industry shows moderate growth, reflected in an increase of total assets, loans, and third party fund in commercial banks, respectively of 9,21% (yoy), 10,44% (yoy), and 7,26% (yoy). As mentioned in Banking Annual Report 2015, eventhough the domestic economic growth of Indonesia in 2015 slowed down, about 4,79 %, slower than 5,02 % in the previous year, the growth trend is getting better by the end of 2015 in line with macroeconomic stability, low inflation, and financial systems which getting better. Despite this moderate growth of the banking industry in Indonesia, the Financial Service Authority encourages the banking sector to minimize the potential risk occurrence. This in line with banking regulatory reform undertaken by the Basel Committee which encouraged banks to limit the scope of activities and should reconsider their business model to reduce the risk (Mergaerts & Vander Vennet, 2016).
Our paper related to a growing literature that focuses on the concept of bank business models to explain bank risk-taking. Altunbas et al. (2011) shows that low capital, large balance sheets, and the excessive of credit expansion can cause the bank distress during the financial crisis, while banks relying on a large deposit base and greater income diversification suffering less than those more dependent on market funding and smaller income diversification. Köhler (2015), using a sample of listed and unlisted banks over a period that includes the crisis, also provided evidence that income diversification can cause the banks more stable and profitable. Such benefits are particularly large for savings and cooperative banks which are traditionally more retail-oriented, while investment banks will be more stable if they decrease their share non-interest income. In funding structure, Köhler (2015) also shows that while retail-oriented banks will be less stable if they increase their share of non-deposit funding, investment banks will be more stable. On the other hand, Mergaerts & Vander Vennet (2016), by using factor analysis, reflected the business model by bank’s strategic choices related to asset, liability, capital, and income structure. Related to asset structure, banks that focus on lending typically exhibit a worse risk-return trade-off than those with alternative asset structures. Hence, banks that have the business models characterized by riskier loan portfolios are associated with more distress. In liability structure, banks characterized by a traditional funding structure are more stable in the long run. Then, in income structure, banks characterized by a high degree of income diversiﬁcation perform better in the long run without being more susceptible to distress, and in capital structure, banks relying on high capital ratios are less fragile.
Based on those literatures, this paper aims to develop a model that links the bank business model reflected by bank’s strategic choices (asset, liability, capital, and income structure) to bank risk-taking, in the context of Indonesian banking industry and in different way. Actually, a great number of studies have build models that links between bank business model and bank risk-taking. However, to the best of our knowledge, only it’s rarely to find studies that have been dedicated to emerging economies such as Indonesia who has different types of bank or different activities. Hence, we think this to be important to build a model in the context of Indonesian banking industry.
Our paper also differs from existing work especially in the concept of bank risk-taking. Many literatures has considered Z-score as a proxy of bank risk-taking. A higher Z-score indicates a safer bank. It should be interpreted as a distance-to-default measure, i.e. as the number of standard deviations ROA can diverge from its mean before the bank defaults. In fact, to measure the bank risk, there are some alternative proxies that can be used, instead of using single proxy. Therefore, this paper will build a model in explaining bank risk-taking by using some alternative proxies.
For the next sections, this paper is organized in the following way. In Section 2 we discuss the literature review. In Section 3 we present the discussion of our analysis, and in the final section, we state our conclusions.
2. Literature Review
Bank risk-taking has long been examined as an important focus of financial regulatory reforms. Some studies have focused on bank business models as determinants that can explain the bank risk-taking (Altunbas et al., 2011; Ayadi, Arbak, & De Groen, 2012; Demirgüç-Kunt & Huizinga, 2010; Hidayat, Kakinaka, & Miyamoto, 2012; Hryckiewicz & Koz\lowski, 2016; Khan, Scheule, & Wu, 2016; Köhler, 2015; Lee & Hsieh, 2013; Lee, Yang, & Chang, 2014; Mergaerts & Vander Vennet, 2016; Prabha & Wihlborg, 2014). More specifically, Demirgüç-Kunt & Huizinga (2010), by using sample of international banks for the 1995-2007 period, have examined the implications of a bank’s activity mix and funding strategy for its risk. They represented a bank’s activity mix by the share of non-interest income in the form of fees, commissions and trading income in total operating income. On the liability side, they distinguished between deposits and other non-deposit short-term funding in the form of money market instruments such as CDs and interbank loans. In assessing bank risk-taking, they used the distance-to-default or Z-score, defined as the number of standard deviations that a bank’s return on assets has to fall for the bank to become insolvent. They found that a more diverse activity mix and a larger share of wholesale funding materially increase bank risk, while diversification benefits are only observed at low levels.
Altunbas et al. (2011), by using 1,100 listed banks from 16 countries, shows that low capital, large balance sheets, and the excessive of credit expansion can cause the bank distress during the financial crisis, while banks relying on a large deposit base and greater income diversification suffering less than those more dependent on market funding and smaller income diversification.
Ayadi, Arbak, & De Groen (2012), by using cluster analysis, have identified four bank business models in European banking: investment-oriented banks, retail-focused banks, retail-diversified banks, and wholesale banks. In assessing bank risk-taking, they used the distance from default (Z-score) and the long-term liquidity risks (NSFR ratio). They found that the two retail-oriented models are likely to be safer than others, but wholesale banks are shown to be more risky due to an apparent failure to build adequate liquidity buffers.
Hidayat, Kakinaka, & Miyamoto (2012), by using a sample of 112 banks and examining a set of risk and insolvency measures based on accounting data at the individual bank level in Indonesia over the period of 2002–2008, found that bank size is a crucial factor determining how non-interest income activities are associated with bank risk. More precisely, they found that a higher reliance on non-interest income activities entails a lower level of bank risk for relatively small-sized banks but entails a higher level of bank risk for relatively large-sized banks. In other words, product diversification causes small-sized banks to reduce bank risk successfully but magnifies bank risk for large-sized banks.
Lee & Hsieh (2013), by examining Asian banks with the latest and a wider range of panel data that cover 2,276 banks from 1994 to 2008 in 42 countries, have made five conclusions. First, along with the change in the categories of banks, investment banks have the lowest and positive capital effect on profitability, whereas commercial banks reveal the highest reverse capital effect on risk. Second, banks in low-income countries have a higher capital effect on profitability; banks in lower-middle income countries have the highest reverse capital effect on risk, while banks in high-income countries have the lowest values. Third, banks in Middle Eastern countries own the highest and positive capital effect on profitability. Far East & Central Asian banks have the largest reverse capital effect on risk, while the lowest value occurs in Middle Eastern countries’ banks. Finally, their results also revealed that persistence of profit is greatly affected by different profitability variables, and all risk variables show persistence from one year to the next.
Lee, Yang, & Chang (2014), by investigating a broad sample of 967 Asian banks from 22 countries over 1995–2009, found that business or environmental conditions differentiate the impact of non-interest income on bank profitability and risk. In other words, non-interest income activities play a strong role in reducing bank risk, but not in increasing profitability. Furthermore, they suggested that the impact of non-interest activities on profitability and risk in Asian banks varies depending on their business specification and a country’s income level. Banks should consider their specialization and the national income level of the country in which they located when evaluating the strategy of diversifying income sources by shifting toward non-traditional activities.
Prabha & Wihlborg (2014), by analyzing 753 banks in a global sample of 45 industrial and emerging market countries, explain that banks relying on wholesale funding as well as those with large derivatives positions take relatively more risks in the crisis and post-crisis periods, but not in the pre-crisis period. Strong association between wholesale funding and increased risk in those crisis and post-crisis periods also found only in the global sample but not in the European sample. In assessing bank risk-taking, Prabha & Wihlborg (2014) used Z-scores as proxies for distance-to-default, one proxy is based on market-value data and one on accounting data.
Köhler (2015), by using a sample of listed and unlisted banks in 15 EU countries over a period that includes the crisis (the period between 2002 and 2011), also provided evidence that income diversification can cause the banks more stable and profitable. Such benefits are particularly large for savings and cooperative banks which are traditionally more retail-oriented, while investment banks will be more stable if they decrease their share non-interest income. In funding structure, Köhler (2015) also shows that while retail-oriented banks will be less stable if they increase their share of non-deposit funding, investment banks will be more stable. Different from other works, Köhler (2015) decomposed the Z-score (as the main indicator of bank risk-taking) into its two additive components and used them as separate dependent variables (RAROA, the return-on-assets divided by the standard deviation of the ROA, and RACAR, the equity-to-asset ratio divided by the standard deviation of the ROA). All the measurements of bank risk-taking are in the natural logarithm, because they are highly skewed.
Different from other works, Khan, Scheule, & Wu (2016) used some alternative proxies of bank risk-taking. For banks’ overall risk, they used Z-scores, liquidity creation, and the standard deviation of bank stock returns. Khan et al. (2016), by using quarterly data for US bank holding companies from 1986 to 2014, found evidence that banks having lower funding liquidity risk proxied by higher deposit ratios (deposits relative to total assets), take more risk. A reduction in banks’ funding liquidity risk increases bank risk as evidenced by higher risk-weighted assets, greater liquidity creation, and lower Z-scores. However, they found that bank size and capital buffers impede banks to some extent from taking more risk when they face lower funding liquidity risk.
On the other hand, Mergaerts & Vander Vennet (2016), by using factor analysis to identify the bank business models, and by analyzing 505 banks from 30 European countries over the period from 1998 to 2013, reflected the business model by bank’s strategic choices related to asset, liability, capital, and income structure. Related to asset structure, banks that focus on lending typically exhibit a worse risk-return trade-off than those with alternative asset structures. Hence, banks that have the business models characterized by riskier loan portfolios are associated with more distress. In liability structure, banks characterized by a traditional funding structure are more stable in the long run. Then, in income structure, banks characterized by a high degree of income diversiﬁcation perform better in the long run without being more susceptible to distress, and in capital structure, banks relying on high capital ratios are less fragile.
Different from Mergaerts & Vander Vennet (2016), Hryckiewicz & Koz\lowski (2016) have identified four banking strategies that simultaneously control for the asset and funding structure: diversified model, specialized model, investment model, and trader model. Unfortunately, they are unable to detect any conclusive effects of various banking business models on individual risk measures before the crisis. By analyzing a sample of all publicly listed banks treated as systemically important and consists of 458 banks from 65 countries in 2000-2012, their result showed that the investment model performed the best in terms of all individual risk measures. In other words, the trading and credit losses of the three remaining business models made these banks extremely prone to risk. They also found that the investment model is the most systemically risky model because the lack of financing possibilities on the interbank market, which is a primary source of funding for these banks, makes all of these banks insolvent, thus placing the systemic effect in the sector.
3. Discussion
In this paper, we would like to discuss a model that links the bank business model and bank risk-taking in the context of Indonesia banking industry. As we know that, instead of Z-score, there are some alternative measurements of bank risk-taking. On the other hand, it is difficult to identified the bank business model because of various activities in banks and their complexity, although the listed banks in Indonesia have been identified as trader banks in Hryckiewicz & Koz\lowski (2016).
Following Altunbas et al. (2011) and Mergaerts & Vander Vennet (2016), this paper reflects the bank business model by bank’s strategic choices related to asset, liability, capital, and income structure. Each strategic choice will be discussed below. The discussion about bank risk-taking and the proposed model can also be found below.
3.1 Bank Business Model

3.1.1 Asset Structure
The asset structure, as a reflection of bank business model, is an important factor that make the bank prone to take more risks and make them unstable, as mentioned in Köhler (2015) that larger banks are less stable. To measure the size of the bank, Altunbas et al. (2011) used the average logarithm of total assets of the consolidated institution before the crisis, the ratio of loans to total assets (this provides a summary indication of the extent to which a bank is involved in traditional lending activities), and the amount of securitization activity. In addition, Mergaerts & Vander Vennet (2016) used the ratio of net loans to earning assets (to capture the extent to which a bank is engaged in traditional intermediary activities, i.e. the transformation of liquid deposits into illiquid loans), the ratio of loan loss provisions to loans (a forward-looking measure of loan quality and a reflection of a bank’s own opinion of the quality of its loans), and loan loss provisions that can be used to smooth income and may be distorted by forbearance, especially during a financial crisis.
3.1.2 Liability Structure

The second reflection of the bank business model is the liability structure or also called the funding structure. To measure this structure, Altunbas et al. (2011) used the ratio of short-term marketable securities to total assets (which might make banks more exposed to funding liquidity shocks), and the ratio of retail customer deposits to total assets (as this represents an important component of the liabilities of traditional commercial banks). In addition, Mergaerts & Vander Vennet (2016) used the ratio of deposits to liabilities (which represents the reliance on traditional customer deposits), and the net stable funding ratio (it captures the risk related to the funding strategy that originates in the mismatch between the liquidity of a bank’s assets and liabilities). On the other hand, Demirgüç-Kunt & Huizinga (2010) explained that customer deposits tend to be covered by deposit insurance up to some coverage limit, while non-deposits are generally excluded from explicit deposit insurance. Therefore, on the liability side, the share of non-deposit short-term funding in total deposits and short-term funding can also be used as a measurement of liability or funding structure. Moreover, we think that the ratio of total non-deposit funding to total liabilities also can be used as a proxy to measure the liability or funding structure, as it was used by Köhler (2015).
3.1.3 Capital Structure

The third reflection of the bank business model is capital structure. To measure the capital structure, Altunbas et al. (2011) used a ratio of Tier I capital to total assets (to capture high-quality equity), and the dummy indicator to measure banks with low capital ratios (below 6%). In addition, Mergaerts & Vander Vennet (2016) used the ratio of total equity to total assets (rather than a regulatory risk-weighted ratio).
3.1.4 Income Structure

The fourth reflection of the bank business model is income structure. To measure this structure, Altunbas et al. (2011) used a bank’s average quarterly loan growth minus the national average (to capture an aggressive lending strategy), and the non-interest income to total revenues (to capture the degree of income diversification). On the other hand, Hidayat et al. (2012) also used other income diversification proxies such as the average ratio of net commission and fee income to net operating income, and the average ratio of net trading income to net operating income.
3.2 Bank Risk-Taking

The bank risk-taking is usually measured by Z-score in many literatures. A higher Z-score indicates a safer bank. The Z-score is the number of standard deviations that a bank’s rate of return of assets has to fall for the bank to become insolvent (Demirgüç-Kunt & Huizinga, 2010). The Z-score is constructed as a ratio of the return on assets plus the capital ratio divided by the standard deviation of the return on assets, this is based on annual accounting data (Köhler, 2015). It can also be based on market data. The Z-score based on market data is constructed as one plus the bank’s annual rate of stock return divided by the bank’s annualized standard deviation of stock returns (Prabha & Wihlborg, 2014).
Other alternative measurements of bank risk-taking, which can be calculated from annual accounting data, are the standard deviation of return on equity, the standard deviation of return on assets, and the average ratio of loan loss provisions to net loans (Hidayat et al., 2012; Lee & Hsieh, 2013). In addition, Khan et al. (2016) used the ratios of risk-weighted assets to total assets, loan loss provisions to total assets, liquidity creation to total assets, the natural logarithm of the Z-scores, and the standard deviation of banks' stock returns, to measure the bank risk-taking.
3.3 Control Variables

We propose some control variables that account for major macroeconomic and institutional factors. The macroeconomic factors will consist of inflation, interest rate, and Gross Domestic Product growth (GDP growth), while the institutional factors will consist of ownership structure, bank competition, and bank market power.
3.4 The Proposed Model
Based on the previous discussion, our paper proposes the following regression model:
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(1)
where RISKit is the average value of risk measure for bank i over the sample period, BMit is the matrix of business model, BCit is the matrix of bank control variables for bank i over the sample period, YDt is the year dummy variable, BEi is the bank-specific fixed effect variable, and εit is the error term.
To provide more accurate results than a static panel which uses the fixed and/or random effects models, following Lee et al. (2014), we propose a dynamic panel data model below. This model is characterized by the presence of a lagged dependent variable among the regressors.
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The use of fixed and/or random effects models may give biased and inconsistent estimators because the error term may be correlated with the lagged variable. To deal with variables that may be correlated with the error term, instrumental variables are used. In order to better estimate the dynamic relations between dependent and independent variables, we propose to use the two-step Generalized Method of Moments (GMM) estimator.
Following Prabha & Wihlborg (2014), the second model also can be run separately for three periods; the pre-crisis period 2004-2006, the crisis period 2007-2009 and the post-crisis period 2010-2015. Therefore, the model can also be displayed below.
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4. Conclusion
Our paper is related to a growing literature that focuses on the concept of bank business models to explain bank risk-taking. Based on the literature review and the discussion in the previous section, this paper aims to develop a model that links the bank business model reflected by bank’s strategic choices (asset, liability, capital, and income structure) to bank risk-taking, in the context of Indonesian banking industry and in different way.
Our paper also differs from existing work especially in the concept of bank risk-taking. This paper proposes a model in explaining bank risk-taking by using some alternative proxies to measure the bank business models and the bank risk-taking. This paper also propose a dynamic panel data model to provide more accurate results than a static panel which uses the fixed and/or random effects models. This model is characterized by the presence of a lagged dependent variable among the regressors. In addition, this model also can be run separately for three periods: the pre-crisis period 2004-2006, the crisis period 2007-2009 and the post-crisis period 2010-2015. Therefore, the proposed model can be developed from one model to five models.
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