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Abstract

Although being a widely researched area elsewhere in the world, the determinants of risk-taking behavior of Sri Lankan banks remain unexplored and important area considering the systemic importance of banks in the financial sector. Therefore, this study examines the relationship between risk-taking factors and its various determinants of banks. The study employs a panel data analysis using quarterly financial data of selected licensed commercial Banks (LCBs) in Sri Lanka for a period of 10 years, i.e., 2013Q1 to 2022Q4. The test results revealed that the size and corporate age of the banks have a negative relationship with the standard deviation of the net interest margin. NPL ratio, cost to income ratio and the diversification indicator reflected weak positive relationships with risk-taking behavior of LCBs.  The outcome of the study may utilize for preparation of a risk-based supervision framework that can be used by the Central Bank of Sri Lanka (CBSL). Further, the study stress CBSL to analyse the possibility of introducing stringent control mechanisms for newly licensed banks to be followed during the initial years of banking operations, considering the accumulation of excessive risks by such entities.      
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Introduction 

In the current dynamic business atmosphere, conventional wisdom on many areas of business may prove to be insufficient for the purpose of rational decision making. Banking risks can be seen as institutional aspect, macroeconomic side and borrower perspective. Risk-taking behavior means, how banks face such risks and the way of handling those risks in a positive way to maintain financial system stability in locally and as a globe.  Most of the risks need to be addressed by providing necessary answers in the correct time to avoid undue risks to the system as well as for the society and finally in way of international perspective. The financial sector landscape in the aftermath of 2007-2008 global financial crisis and the subsequent European sovereign debt crisis provides glimpses of such changes in public perception regarding the role of financial institution in an economy. It also fueled the prolonged debate on the role of too-big-to-fail or systemically important financial institutions in a financial crisis and the implicit patronage of the government on their going-concern. Due to direct or indirect reliance on public savings in financial sector as a source of funding, scholars and regulators over the years have extensively studied about factors that determine the risk of default in financial institutions. Some scholars argue (Boyd & Runkle, 1993; Stiroh, 2004) that the state has an obligation to intervene to bail out large financial institutions from financial distress in a bid to safeguard the stability of the financial system and avoid any risk of spill-overs to the real economy. Further, several findings were revealed that the risk-taking behavior of a financial institution is largely unaffected by its relative significance in the financial system (Bhagat et al., 2015; Demsetz & Strahan, 1995). Proponents of the above theory, Boyd et al., (2009) and Dermine & Schoenmaker (2010) maintain that an unofficial guarantee from the state on the going-concern of a financial institution may in turn incentivize firms to take excessive risks.

Banking sector plays an enormous role in the financial sector and this sector is one of the major components of the growth perspectives. Risk is unpredictable and can arise at any time. Hence the system needs to be more vigilant at all the time. Most of the studies researched on risk with regard to bank level, and from the macroeconomic environment (Rahman, Uddin & Moudud-UI-Hug, 2015; Haq & Heaney, 2012; Nkusu, 2011; Louzis, Vouldis, & Metaxes, 2012) due its impotency for the economy. All stakeholders including regulators, market observers, supervisors, lenders, borrowers, government entities, and shareholders pay attention on various risks and measures taken by the parties involved. Moreover, globally, countries are observing the behavior of international markets and risks facing by financial institutions. After global financial crisis, all countries took steps to strengthen financial sector institutions including banking sector by their own countries while adhering to the international best practices and complying with international guidelines such as Basel. Sri Lanka has also followed international guidelines to maintain sustainable financial sector in the country. After facing few financial crises such as familiar of Seylan Bank Ltd (today referred to as Seylan Bank PLC) with subprime mortgage crisis happened in UK and subsequently in several economies, CBSL with the support of Government of Sri Lanka (GOSL) critically analised the risks faced by the financial sector including banks and initiated positive recoverable solutions in a timely manner to safeguard the financial system in the country. Therefore, investigating the various risks to be faced by banks and the ability of risks taking behavior of banks are important in country level as well as international level due to financial sector is a driving tool which link with the global market.

Empirical studies conducted on determinants of risk-taking behavior of financial firms have presented contradicting views on the relationship between size and risk appetite of firms. Demsetz & Strahan (1995), Tabak et al., (2011); Bhagat et al., (2015) presented the evidence of larger financial institutions accumulating relatively higher risks. The relative size of financial firms, the impact of different aspects such as corporate age (Bouwman & Malmendier, 2015), build-up of leverage in financial firms (Bhaga et al., 2015), corporate governance practices and ownership structure (Houston and James,1995; Anderson & Fraser, 2000; Laeven & Levine, 2009; Barry et al., 2011) competition (Tabak et al., 2012; Jimènez et al., 2013), behavior and stakeholders (Serfling, 2014; Adhikari & Agrawal, 2016; Uhde , 2016) which may affect the risk-taking behavior of financial firms at varying degrees has also being assessed by scholars.

The financial sector has been dominated by the banking sector in Sri Lanka which comprised more than 62 percent of the total assets (CBSL, 2022). Therefore, significant threat to the economy if one bank fails (Rathmalgoda & Ekanayake , 2021) due to major shareholder of the financial sector in the country. The lesson learned from the two major incidents reported with regard to failure of Pramuka Bank in 2002 and Seylan Bank in 2007 and hence high risks exposure has been identified (Abeysinghe, 2015). Liyanagamage (2018) highlighted that the banking sector is growing rapidly while creating huge risks to the economy and therefore, proactive measures should be taken to safeguard the financial sector in Sri Lanka. 

Despite being a heavily researched area in other parts of the world, the volatility of public perceptions over the risk-taking behavior of financial institutions has not been tested so far in Sri Lanka. This gap in existing literature is concurrently applicable for licensed banks (LBs) in Sri Lanka that accounts for 61.9 per cent of the financial sector assets (CBSL, 2022). Accordingly, this study fills a void in existing literature on a localized analysis of determinants of risk-taking behavior of Sri Lankan banks and provides vital insights for various stakeholder’s groups such as depositors, investors, regulators, policymakers and others who wish to know about the sector. 
Overview of the Banking Sector in Sri Lanka 

Banks play a critical role within the Sri Lankan financial system, as they are engaged in provisions of liquidity to entire economy, while transforming the risk characteristics of assets. Banks are also engaged in providing payment services, thereby facilitating all entities to carry out their financial transactions. Table 1 shows the compositions of financial sector in Sri Lanka.  
Table 1: Composition of the Financial Sector in Sri Lanka

	Description
	2021
	2022

	
	Rs.bn
	Share (%)
	Rs.bn
	Share (%)

	Banking Sector
	19, 872.5
	74.6
	23,926.9
	76.3

	   Central Bank
	3,046.3
	11.4
	 4,510.3
	14.4

	   LCBs
	14,724.3
	55.3
	17,225.2
	54.9

	   Licensed Specialised Banks
	2,101.9
	7.9
	2,191.4
	7.0

	Other Deposit Taking Financial Institutions
	1.646.2
	6.2
	1.830.9
	5.8

	Specialised Financial Institutions
	369.4
	1.4
	328.9
	1.0

	Contractual Savings Institutions
	4.758.2
	17.9
	5.292.3
	16.9


Source: Annual Report, 2022, CBSL

Under the provisions of Central Bank of Sri Lanka Act No. 16 of 2023 and the Banking Act No. 30 of 1988, CBSL is empowered to license new banks, issue prudential regulations, conduct continuous supervision and statutory examinations and enforce regulatory actions and resolution measures on weak banks. The banking sector consists of 24 LCBs and 6 Licensed Specialised Banks (LSBs) by the end of 2022. Foreign banks operate in Sri Lanka as branches and the number of such branch operations is 11. Even though, about half of the number of LCBs comprises foreign banks, their business models vary from the conservative retail banking models adopted by domestic LCBs due to this allegiance to fee-based services and investments in local government securities market and corporate debt market.

The structure of the banking sector in Sri Lanka is highly fragmented, whereby two state-owned LCBs (i.e., Bank of Ceylon and People’s Bank) together account 34.1 per cent of total assets of the banking sector. Another three domestic privately held LCBs (i.e., Commercial Bank of Ceylon PLC, Hatton National Bank PLC and Sampath Bank PLC) amount for 26.5 per cent of the market share. The assets size of these five banks is above Rs. 500 billion and thereby will be recognized as domestic systemically important banks. 

Key performance indicators of the banking sector from 2018 to 2022 are as follows;

Table 2: Banking Sector Indicators

	Indicator (%)
	2021
	2022

	Capital Adequacy Ratio
	17.9
	15.3

	Common Equity Tier 1 Ratio
	14.4
	12.3

	Net Non-performing Loans to Capital Fund
	7.6
	11.3

	Statutory Liquid Assets Ratio
	33.8
	39.9

	Loans to Deposits Ratio
	68.6
	72.1

	Return on Assets (before tax)
	1.4
	1.0

	Return on Equity (after tax)
	13.4
	10.2

	Efficiency Ratio
	38.0
	31.5


    Source: Central Bank of Sri Lanka

Going forward, analyzing the behavior of macroeconomic variables such as GDP growth, inflation level, assets price movement will be instrumental in ensuring financial system stability as such variables pose shocks for the financial sector. Sri Lanka has in the past adopted many macro prudential measures to address vulnerabilities stemming in the banking sector. For example, in 2006, CBSL increased the risk weights of loans for housing and other types of loans as the credit growth in these sectors was increasing at a rapid rate. In 2010, observing a high credit exposure to stock market activities, CBSL introduced Directions to banks to put in place internal limits and risk management procedures to address such high exposure. The most recent additional to these number of macro-prudential measures is the imposition of a loan-to-value ratio on loans and advances related to motor vehicles with a view to pre-empt any risk concentrations building up in the banking sector. 

Research Question

Stable financial sector is essential for maintaining and functioning healthy economic environment of an economy (Jokipi & Monmin, 2013).  Due to unique nature of the business, banks are exposing high risks to the society (Soedarmono et al., 2013).  Failure of one bank due to improper risk management mechanism is not impact only for that bank, it affects for entire banking and finance sector in a country. Moreover, such kind of failure raised the concern about collapsing of particular bank which lead to other financial sector institution within that economy and subsequently for global economy resulting an economic crisis (Gilbert & Kochin, 1989). Therefore risk appetite of entire baking system can be identified as a key determining factor of financial system stability and economic stability of a country and thereby as a world. 

Although being a heavily researched area in other parts of the world (Anderson & Fraser, 2000; Bhagat, Bolton & Lu, 2015; Gonzalez, 2005; Laeven & Levine, 2009), studies of similar nature cannot be found in the Sri Lankan context, thus forcing stakeholders to rely on their experience and instinct to take decisions involving the risk appetite of banks in Sri Lanka. The negative implications of such misinformed decisions may lead to moral hazard, increased asymmetry of information and inefficiencies in financial institutions and markets. In global perspective, there are studies which explore the macroeconomic variables in a broader level which have been compared with bank’s risk-taking (Bekale, Alagidede & Odei-Mensah, 2022). Investigating bank specific variables are also important as those factors directly influence bank’s undue risks. However, laps of studies initiated covering banks specific determinants of risk-taking, the current study support for taking proactive decisions on internal factors of banks to mitigate possible risks.  Further, a study of this nature is significantly important to a country with a developing financial system to advance to the next level of financial complexity.

There are gaps regarding the bank size and corporate age towards earning volatility, cost structure and revenue diversification towards risk-taking behavior of banks, and source of funding, assets quality and risk-taking behavior. Hence, the study attempts to provide some insights for filling of these gaps.  

Objectives of the Study

The key objective of this study is to ascertain factors that determine the risk-aking behavior of domestic LCBs in Sri Lanka with a view to provides insights to different stakeholder groups such as depositors, investors, employees, regulators, shareholders etc., to evaluate their pre-conceived notions and perceptions on the risk associated with banks. Further, the study aims to provide a basis to identify policy implications for the regulatory authorities in Sri Lanka including the CBSL to determine the future policy directions to safeguard the stability of the banking sector and the financial system therein.

Literature Review

During the 2007-2009 global financial crisis, governments had to intervene to provide stimulus packages to bail-out failing large financial institutions who were perceived to be too-big-to-fail. Hence, Boyd et al., (2009) argue that such bail-out efforts create a moral hazard, as the institutions will have a strong incentive to accept a higher risk exposure with the implicit Government guarantee on the going concern of the firm. Such sub-optimal behaviors may potentially threaten the stability of the financial system and may generate spillovers to the real economy. 

Dermine & Schoenmaker (2010) argue that restricting the size of banks is not the optimal solution and the findings indicate that countries with relatively small banks have faced large bail-out costs. Caution that restrictions on the size can have unintended effects, such as lack of credit risk diversification.

De-Haan and Poghosyan (2012) conducted a study on relationship between size and earnings volatility of bank holding companies in USA. The outcome of the research reveal that when banks grow in size, the return volatility of the particular institution is going to be reduced. 

The approach adopted by Bhagat et al., (2015) explore the link between size of a firm and the risk-taking behavior. Compared to Boyd & Runkle (1993) who has focused on the risk taking behavior of large bank holding companies, the study of Bhagat et al., (2015) is more representative of the risk taking behavior of the financial sector as a whole due to their inclusion of insurance companies and investment banks in the sample.

Boyd & Runkle (1993) conducted a univariate analysis based on the size of the firm and its risk appetite. However, the study by Bhagat et al., (2015) is a multivariate study where the relevance of other contributory factors such as the age, corporate governance practices and leverage on the risk of financial firms is assessed. Findings of Bhagat et al., (2015), size of firms is positively correlated with measures of risk taking and that firms engaged in excessive risk taking by undertaking excess leverage. They have also found that better corporate governance practices in banks limit excessive risk taking. 

The level of competition in the industry also has a significant impact on the level of risk that a bank is willing to take. When the level of competition toughens, banks may be motivated to follow strategies that involve higher risks with the objective of sustaining higher profit margins. Studies conducted by Tabak et al., (2012); Jime΄nez et al., (2013) provide evidence of the existence of a non-liner relationship between risk taking and the level of competition in the banking industry. According to Tabak et al., (2012), competition affects risk-taking behavior in a non-linear way as both high and low competition levels enhance financial stability, while average competition has the opposite impact on the stability.

In addition to competition, the ownership structures and the governance framework at a bank will be instrumental in formulating a bank’s course of action when faced with challenges and adversities from the external environment. These strategies and the decisions of a bank can be a reflection of the shareholder’s objectives as under the stewardship theory, managers aim to maximise the wealth of shareholders. Having studied the linkage between the ownership structure and risk in privately owned banks and public sector banks, Barry et al., (2011) stated that the ownership structure is significant determinant in explaining the risk differences in private sector banks. They found that when a higher stake in equity is held by individuals and families, the level of asset risk and default risk tend to decline in banks and institutional investors and non-financial companies impose the riskiest strategies when they hold higher stakes.

Anderson & Fraser (2000) in a study conducted on the impact of corporate control on the level of risk taken by banks identified managerial shareholdings as an important determinant of bank risk-taking. According to them managers with substantial equity holdings took more risk in periods prior to financial crisis compared to the periods with more stringent regulations in the aftermath of a crisis. This theory is refuted by the finding of Houston & James (1995) who claimed that compensation policies such as executive share options do not affect excessive taking in banks.

The impact of factors such as governance, ownership structure and competition, scholars have also looked into identifying behavioral factors that may potentially determine the level of risk assumed by financial institutions. For example, Adhikari & Agrawal (2016) seek to explore the influence of risk preferences of key stakeholders on the risk-taking behavior of banks and aimed to fill the gap in the existing literature on behavioral aspects of risk-taking. They argue that policies aimed at changing the regulatory environment will be insufficient, if the risks assumed by a bank is determined by the risk preferences of different stakeholders such as managers and investors. Their study is based on the data of US banks during 1994-2010 and analyses the impact of religiosity on the risk-taking behavior of banks. The findings indicate that banks headquartered in more religious areas exhibit lower stock return volatility, lower tail risk, and lower idiosyncratic risk and are less susceptible to crises. According to Adhikari & Arawal (2016), such banks grow their assets at sustainable levels, have lesser reliance on non-traditional banking products and provide less incentives to their executives to increase risks. However, this aspect cannot be tested in Sri Lanka as all licensed banks have located their head offices in the commercial capital city of the country and religiosity cannot be accurately gauged in the Sri Lankan society through the census information available. 

Ashraf et al., (2016) focused on the influence on national culture on the risk-taking behavior of banks and stress on the impact on individuals who takes the risk related decisions in a firm. The test results indicated that the level of risk taking is higher in countries which have high individualism, low uncertainty avoidance and low power distance cultural values. 

In the study of Houston et al., (2010), the selected measure to quantify the bank risk is the Z score of individual banks which is calculated as the addition of return on assets ratio and capital-asset ratio divided by the standard deviation of return on assets ratio. Most importantly, the researchers have analysed the relationship between individual components of the Z score, which were return on assets, capital asset ratio and the standard deviation of return on assets, with the Z score with creditor rights and information sharing. Therefore, those measures are identical to the measures used by this study to proxy the risk-taking behavior. 

Gonzalez (2005) in a study based on data of banks in 36 countries analysing the impact of bank regulation on the charter value and risk-taking behaviour of banks identifies that regulatory restrictions increase the incentives in banks to higher risks and thereby reduce their charter value. Accordingly, he establishes that there is a negative relationship between regulatory restrictions and the stability of the banking system. In a similar study conducted in the Middle East and North Africa region, Bougatefa & Mgadmi (2015) indicate that regulatory measures fail to reduce the incentives available for banks to assume more risk and that there is a strong negative relationship between size and risk as larger banks with more industry experience tend to better diversify risks. They also state that due to underdeveloped financial markets present in the region, banks tend to rely on internal source such as retained earnings to build capital and point out that this phenomenon points toward the positive relationship between profitability of banks and their level of capitalisation. Both Gonzalez (2015) and Bougatefa & Mgadmi (2015) stress the need for regulations to not to be overbearing and burdensome and to be designed effectively. In examining how regulatory interventions and capital support affect troubled banks’ risk taking and liquidity creation. Berger, Bouwman, Kick & Schaeck (2014) found that regulatory interventions and capital support both succeed in reducing bank risk taking. Their findings indicate that the design features of bank resolution mechanisms can limit the burden on taxpayers arising from weak financial institutions. 

Risk taking behavior of banks and other financial institutions is a heavily researched area internationally focusing on areas such as endogenous factors of risk taking, impact of socio-economic factors on the risk appetite of banks, policy implications arising from the riskiness of financial institutions, etc. However, similar studies are absent in Sri Lankan context where the financial sector is pre-dominantly relies upon the soundness of banks.    

Conceptualization and Hypotheses Development

After closely examining the determinants of risk taking behavior tested in previous studies (De Haan & Poghosyan, 2012; Bhagat et al., 2015) ten large LCBs in the Sri Lankan context have been selected for the study to test the determinants of risk-taking behavior of licensed banks in Sri Lanka.

Accordingly, ten factors were selected based on the literatures i.e., i) age ii) cost to income ratio iii) diversification indicator iv) total assets v) loan to deposits ratio vi) market share vii) non-performing loan ratio viii) provision coverage ratio ix) size variable x) statutory liquid assets ratio. Standard deviation of the net interest margin (NIM) is used as a proxy measure of the risk-taking behavior of banks based on studies such as Houston, Lin & Ma (2010); De Haana & Poghosyan (2012).

The aim of this study is to examine the determinants of risk-taking behavior of domestic LCBs, to provide some basis with regard to policy implications which support for regulators and fill the literature gap of Sri Lankan context while supporting towards efficient resource allocation for risk-based supervisory models. To achieve such objectives of the study, developed alternative hypothesis has given below;

H1: 
age, cost to income ratio, diversification indicator, total assets, loan to deposits ratio, market share, non-performing loan ratio, provision coverage ratio, size variable, statutory liquid assets ratio do have an impact (positive or negative) on the risk taking behavior of LCBs in Sri Lanka.

Methodology and Data Collection

The sample consists of all domestic LCBs in Sri Lanka except two new market entrants (excluded due to insufficiency of data to derive a meaningful analysis) and the two largest LCBs incorporated outside Sri Lanka. Licensed specialized and other small scale LCBs incorporated outside Sri Lanka have been excluded from the sample due to inherent differences in their business models and limited market share. The data collected for the purpose of this study covering the period from Q1 2013 – Q4 2022.

The collected data is of longitudinal in nature thus having the observations on the same units in several different time periods. 

Volatility of Net Interest Merging (NIM) is the primary dependent variable and Z-score has been employed as an additional robustness check. Ten independent variables were selected based on data availability and their relevancy in the local context namely age, cost to income ratio, diversification indicator, total assets, loan to deposits ratio, market share, non-performing loans ratio, provisions coverage ratio, dummy variable to differentiate domestically systemically important banks (D-SIBs) and statutory liquid assets ratio.

The relationship between dependent variables and independent variables was estimated using ordinary least square method. In addition, a Hausman test was conducted to decide on the appropriateness of fixed and random effects in the context of this research.  

Variables and the Model

Following dependent and independent variable are used to formulate the econometric model followed under this study.

Table 3: Model Variables

	Dependent Variable - Measures of Risk Taking Behaviour 

	Standard deviation of net interest margin (σNIM)


	used the volatility of the net interest margin (denoted by the standard deviation of the net interest margin for the preceding four quarters) (Houston et al., 2010; Kohler, 2015; Barry, 2016) 

	Explanatory Variables

	Firm size


	Potential variables to denote the firm size include, accounting based measures such as total assets and total revenue and market based measures such as market capitalisation. Based on existing literature in this regard (Laeven & Levine, 2009, Houston et al., 2010), total assets were taken as a proxy of firm size. Considering the high skewness of total assets, the natural log of total assets was taken in this regard (Gonsalez, 2015). In addition, a binary dummy variable is employed to differentiate D-SIBs

Further, the market share of banks calculated based on the total assets across different periods was used as other measures of firm size based on the previous studies by Jimenez (2013); Ianotta (2007); Laeven & Levine (2009).

	Age 


	The bank’s age (i.e., period considered minus the data of incorporation) was taken as a proxy of the particular institution’s experience. It was anticipated that firms with greater experience and corporate existence tend to handle risks in a more prudent manner. Age is denominated by the number of months the particular bank has been in existence since its incorporation in Sri Lanka.

	Cos to Income Ratio (CIR)


	the ratio of total expense as a percentage of total income was taken as the proxy of operational efficiency of banks. De Haan & Poghosyan (2012) have previously used the ratio of total non-interest expense to total non-interest income as a measure of operational efficiency of bank holding companies.

	Diversification Indicator


	By following De Haan & Poghosyan (2012), this study is also used the ratio of total non-interest income as a percentage of total income as a measure of diversification in banks.

	Loan to Deposit Ratio (LDR)


	Under this, the ratio of total loans as a percentage of total deposits is taken as an indicator of the funding structure at a bank. A higher loan to deposit ratio hints that a bank is practicing riskier strategies in assets and liability management and is indicator of greater stress, high leverage and over-heating at banks. This measure was earlier employed by Barry et al., (2011) and Ianotta (2007) as a determinant of risk taking at banks.

	Non-performing Loan Ratio (NPL)


	The ratio of NPL as a percentage of total loans and advances was earlier employed by Jimenez (2013) in earlier studies on risk taking behaviour. According to Jimenez (2013), a higher NPL ratio is associated with low underwriting standards, deficiencies in credit assessments and high-risk appetite which may in turn affect the sustainability of its earnings.



	Loan Loss Provisions


	In previous studies, Laeven & Levine (2009), Tabak et al., (2011) and Ianottal (2007) used the percentage of total loan loss provisions to NPLs as an explanatory variable of bank risk. They were of the view that higher loan loss provisions act as a risk mitigating factor and hence can be considered as an indicator of high prudential standards practiced by banks.

	Liquidity


	By following Laeven & Levine (2009) and Ianotta (2007), the ratio of total liquid assets to total liabilities has been taken as a variable that may potentially impact bank risk. According to Laeven & Levine (2009), higher liquid assets ratio shows that a bank is maintaining a sufficient buffer to discharge any short term liabilities and are practicing relatively low risk investment strategies as liquid assets carry lesser risks.




Sources: Authors’ Findings based on the Literature Survey

Estimation Method and Robustness tests

(a) Estimation Method

The relationship between σNIM and the explanatory variables is estimated using Ordinary Least Square method (OLS) by following previous studies such as Bhagat et al., (2015), Laeven & Levine (2009); Tabak et al., (2011); Ianotta (2007); De-Haan & Poghosyan (2012). In addition, a Hausman Test is conducted to decide on the appropriateness of fixed and random effects in the context of this research. Based on the results of the Hausman Test, the null hypothesis was rejected, and the fixed effect model was considered more appropriate over the ransom effect model.

In addition, the following two robustness tests were performed based on existing literature in this regard.

(i) Alternative Measures of Risk taking

Z score which equals the average pre-tax return on ROA plus capital to assets ratio (CAR), divided by the standard deviation of asset returns (σ(ROA)) was considered as an additional measure of a firm’s risk-taking behaviour. The calculation of this measure is as follows;

Z Score = Return on Assets + Capital Assets Ratio


σ of Return on Assets

As followed by Laeven and Levine (2009) and Houston et al., (2010), CAR was calculated as total assets minus total liabilities divided by total assets. The ROA before income tax was taken to calculate the Z score. A higher ROA implied more stability.

(ii) Impact of Attrition

Some LCBs in the sample enter late and/or exist from the data set due to mergers and acquisitions and being new entrants. In order to ascertain whether attrition affects the results of this study, it will re-estimate the baseline model restricting the sample only to banks who will be present throughout the period under consideration.

Empirical Results

Table 3 below presents the summary statistics for all key variables described above. The σNIM has a mean of 0.266 and a standard deviation of 0.210 which indicate a fairly thin cross-sectional variation in the level of firm risk. Consistent with Laeven & Levine (2009) and Houston et al., (2010), the Z score measure calculated for Sri Lankan banks is right-skewed as a result of which the log of Z score is taken for our analysis which is more normally distributed.

Largest standard deviation is observed in the age of the banks with a minimum value of 15 and maximum of 1397.
Table 3: Summary Statistics of Key Variables
	Variable
	Mean
	Median
	Maximum
	Minimum
	Std. Dev.

	Std_NIM
	0.266
	0.213
	1.357
	0.0257
	0.210

	ln_Z_Score
	3.550
	3.528
	6.428
	0.091
	0.967

	Age
	473.843
	374.001
	948.001
	15.000
	335.864

	CIR
	0.764
	0.781
	1.237
	0.385
	0.126

	Diver_Ind
	0.359
	0.142
	31.924
	0.007
	2.316

	NPLR
	0.616
	0.046
	14.302
	0.003
	2.058

	LDR
	0.876
	0.876
	2.225
	0.469
	0.197

	ln_LLPR
	-0.576
	-0.532
	0.787
	-2.469
	0.539

	ln_SLAR
	-1.291
	-1.384
	-0.164
	-2.026
	0.338

	ln_Assets
	11.946
	11.974
	14.284
	9.088
	1.190

	Mkt_Share
	0.059
	0.037
	0.216
	0.003
	0.058

	Size 
	0.288
	0.000
	1.000
	0.000
	0.459


Table 4 presents the correlation among dependent and explanatory variables. There is a relatively weak positive correlation observed between the two distinct measures of risk taking behavior (i.e, σNIM and Z score) which indicates that both dependent variables move in the same direction. However, the relatively low strength of the correlation may describe the different R-square values observed for the two regression models generated for these two variables. According to the results of the two regression models, the explanatory variables better describe the variation of STD_NIM compared to the variation in the LN_ZSCORE.

Table 4: Correlation Matrix
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Std_NI M  1             

ln_ZSc oe  0.23 46  1            

Age  - 0.09 24  - 0.009 5  1           

CIR  0.15 61  0.058 64  - 0.61 35  1          

Diver_I nd  - 0.04 92  0.094 31  0.15 27  - 0.13 42  1         

LDR  - 0.08 74  - 0.041 3  - 0.14 51  0.04 79  - 0.03 48  1        

ln_LLP R  - 0.17 91  - 0.072 4  0.49 26  - 0.55 72  0. 14 8 2  0.21 42  1       

ln_SLA R  - 0.12 43  - 0.008 7  0.58 49  - 0.62 51  0.22 01  - 0.32 87  0.33 58  1      

ln_Asse ts  - 0.25 43  - 0.072 1  0.54 61  - 0.21 84  0.01 67  0.00 29  0.26 94  - 0.03 64  1     

Mkt_Sh are  - 0.25 84  0.006 2  0.47 26  - 0.01 41  - 0.05 72  - 0.07 43  0.20 94  - 0.16 72  0.82 61  1    


Withstanding the strong correlation between the three variables that signify the relative size of the banks (ie., LN_TOT_ASSTS, MKT_SHARE and SIZE), it is difficult to observe any significant correlation between the other explanatory variables. Accordingly, it can be concluded that the model does not suffer from any substantial multicollinearity problem.

Baseline Regression Model

Following baseline regression formula was estimated in this study.

Formula 1
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Table 5 below presents the results of the regression analysis with σNIM as the primary dependent variable. These values are estimated using OLS estimation. To control for unobserved differences among individual banks and different time periods, the fixed effects (FE) estimator was used under this study. The estimations are performed using the FE panel estimator, which is found to be superior to the random effects estimator based on the results of the Hausman test.

             Table 5: Estimation Results of the Regression Model

	Variable
	Std_NIM
	Robustness Tests

	
	
	ln_Zscore
	Impact of Attrition

	AGE
	-0.000117* (0.006)
	-0.000227** (0.024)
	-0.000105*                 (0.008)

	CIR
	0.54326** (0.036)
	1.20645** (0.043)
	0.593642**           (0.007)

	DIV
	-0.007*** (0.061)
	0.045*** (0.068)
	-0.008***       (0.063)

	ln_LD
	-0.048* (0.007)
	0.0064** (0.023)
	-0.031**     

(0.016)

	ln_LLP
	-0.028** (0.043)
	-0.258** (0.043)
	-0.011**           (0.023)

	ln_LQI
	-0.077*** (0.069)
	-0.0137*** (0.073)
	-0.123*** 

(0.076)

	ln_TA
	-0.007** (0.034)
	0.124** (0.046)
	-0.013** 

(0.045)

	MS
	-0.414* (0.003)
	-5.729** (0.043)
	-0.507*   

(0.006)

	NPL
	0.006** (0.047)
	0.007*** (0.06)
	0.272**   

    (0.048)

	SIZE
	-0.123* (0.026)
	0.715* (0.005)
	-0.108*  

 (0.003)

	Constant
	-0.068** (0.037)
	-3.136** (0.047)
	-0.176**

     (0.036)

	Bank Fixed Effects
	Yes
	Yes
	Yes

	Time Period Fixed Effects
	Yes
	Yes
	Yes

	No. of Observations
	504
	504
	456

	R-Square
	0.1712
	0.0763
	0.1706

	Adjusted R-Square
	0.1526
	0.0577
	0.1512

	No. of Banks
	14
	14
	12


*Denotes significance at 1% confidence level

**Denotes significance at 5% confidence level

***Denotes significance at 10% confidence level

(a) Size and Age

As described earlier, three variables have been employed to analyse the impact of the relative size of a bank on the risk-taking behavior of banks in Sri Lanka. The results indicate a negative relationship between the size of the banks and risk taking which indicates that relatively smaller banks encompass comparatively higher levels of risk. All three variables depicting bank size are negatively related to the risk-taking measure, whereas the log of total assets is positively correlated with risk taking.

Above insights are in tandem with the findings of Dermine and Schoenmaker (2010) and De-Haan & Poghosyan (2012) who too observed a negative relationship between size and earnings volatility and opined that countries with relatively small banks are likely to have faced large bail-out costs.

In addition, it can be observed that firms who are at a relatively tender age take more risks compared to banks who are more established in the sector. The general tendency of new banks to attract customers with high risk characteristics during the initial years with the motive of expanding their balance sheet size aggressively can be cited as a possible reason for this. This observation agrees with the findings of Bhagat et al., (2015) and Bouwman & Malmendier (2015) that banks with greater experience and corporate presence over the years are more likely to manage risks better. 

(b) Cost and Revenue Structure

A positive relationship between CIR and earnings volatility can be observed from the results of the regression which highlights that banks with a relatively higher ratio of costs to income face higher return volatility. In other words, this finding suggests that less efficient banks are more vulnerable to risk. As pointed out by Berger & De Young (1997) and De Haan & Poghosyan (2012), cost efficiency may be an important indicator of future problems at banks which may be reflected through volatile earnings afterwards. The negative relationship observed between age and CIR emphasizes the presence of economies of scale in banking operations in Sri Lanka which is enjoyed by long established large banks.

In addition, the measure of diversification is negatively related to σNIM. However, a conclusive opinion cannot be constructed on the relationship between diversification and risk as the diversification ratio and the alternate measure of risk (i.e., Z score) showed a positive relationship.

(c) Assets Quality and Loan Loss Provisions

The results of this study indicate that higher level of NPL is associated with high earnings volatility. Loan loss provisions in a bank acts as a buffer that protects banks against any potential losses arising from NPLs. Accordingly, a higher loan loss provisions coverage ratio in banks may point at more prudent risk management standards at banks. This can be observed from the negative relationship observed between the provisions coverage ratio and earnings volatility and Z sore. 

(d) Funding Structure and Liquidity

The findings of the research indicate that a higher loan to deposits ratio is associated with lower risk and this observation refutes the existing conventional wisdom that a higher loan to deposit ratio signifies overheating in bank balance sheets. A reason for this contradicting observation may be the dependence of Sri Lankan banks on other sources of funding such as borrowings as a source of financing.

Further, the findings reveal that the liquidity level of banks is negatively related to earnings volatility as liquid assets such as investments in government securities provide a stable source of earnings to the banks. The definition of liquid assets is based on the instruments approved by CBSL to be included in the statutory liquid assets ratio computed by banks.

Robustness Tests

For this study, two robustness tests were employed to assess the sensitivity of the findings of baseline regression model to different measures of risk taking and attrition aspect of the data panel.

The potential of the any new entrants and market exists arising from mergers and acquisitions was assessed under the attrition aspect of the robustness test. Accordingly, the baseline model excluding the observations from Amana Bank PLC and DFCC Vardhana Bank PLC was re-estimated and the number of observations in the sample reduced from 505 observations to 456 observations. As a result, the adjusted R-square of the regression model reduced from 15.45 per cent to 15. 32 per cent indicating a slight moderation in the overall fitness in the model. The relative significance of explanatory variables marginally declined after factoring in the attrition aspect, however the signs of the coefficients remained unchanged.

The results of the second robustness test indicate that Z score as a measure of risk taking behavior how low relevancy in the context of Sri Lankan banks which can be observed in the reduction of the adjusted R-square value from 15.45 per cent to 5.87 per cent. The Z score is a composite measure of bank risk that is determined by ROA, volatility of ROA and CAR and a relatively higher CAR will result in a higher Z score value. The Z score, originally proposed by Boyd & Runkle (1993), measures the number of standard deviations a return realization has to fall in order to deplete equity, under the assumption of normality of bank returns.  Thus, a higher Z score implies a lower likelihood of bank insolvency, since a bank’s distance from default lengthens. Due to capital augmentation efforts arising from regulatory interventions, CAR of certain small-scale banks can be significantly higher and the existing Z score measure factors in underutilization of capital as a restraint. Accordingly, the Z score as a measure of risk taking might not be as applicable and relevant for Sri Lankan banks as opposed to banks in more development economies.

The key finding of the study is that the size of Sri Lankan banks is inversely related with the measures of risk taking. The other relationships established in the context of ager, CIR and NPLs also point at diseconomies of scale and inexperience of small-scale relatively new domestic banks in Sri Lanka, which according to this study carry higher level of default risk.

Conclusion

The study examined the relationship between bank size and earnings volatility in the banking sector in Sri Lanka for the period of 2010Q1 to 2022Q4 using financial reporting data of LCBs.  Accordingly, the findings indicate that relatively small scale and new banks in Sri Lanka carry higher default risk. All three variables on bank size are negatively related to the risk-taking measure. In addition, the inverse relationship between CIR and earnings volatility indicates that less cost-efficient banks in Sri Lanka are more vulnerable to risk. Further, it was revealed that higher levels of non-performing loans are associated with higher earnings volatility.

In the context of the funding structure, we found that a higher loans to deposits ratio is associated with lower risk in contrast to the existing conventional wisdom that a higher loan to deposit ratio signifies overheating in bank balance sheets. In addition, the findings of the research indicate a negative relationship between liquidity levels and earnings volatility.

The research findings provide valuable insights on the risk-taking behavior of Sri Lankan banks and hence provide a basis to regulators and policymakers to define the future policy direction to safeguard the stability of the banking sector and the financial system therein.

Increasing number of modern day regulators are gradually moving from a compliance-based methodology to a more risk-based methodology to enhance the efficient management of supervisory resources and to ensure that banks are operating in an efficient and sustainable manner. The relationships established between indicators of risk and its different determinants can be utilized to strengthen the existing risk-based supervisory mechanism in Sri Lanka. Further, research findings in particular contradict the popular opinion that larger banks carry higher risk (Tabak et al., 2011; Stiroh, 2004) and hence, the general perception of allocating more resources to supervise larger banks may not be universally applicable to Sri Lanka. This is further amplified by the finding that relatively new banks accumulate more risks compared to banks with a long standing track record. Accordingly, supervisory authorities may strengthen surveillance on relatively new domestic banks to pre-empt any risks arising from their business models and high risk appetite. Further, regulators and supervisors may closely monitor their operations with a view to identifying early warning signals of such excessive risk taking and initiate preventive measures in advance. In addition, customers and investors when investing funds at new banks should exercise due care to ascertain whether a sufficient additional risk premium to compensate for the higher risk levels offered. Further, regulator should also analyse the possibility of recommending stringent control mechanism to be followed especially at the initial stage of a banking operation.

In addition, the research findings show that long-established large banks in Sri Lanka enjoy economies of scale and cost inefficiencies in banks may trigger excessive risk taking. Accordingly, policy makers may consider introducing strategies that may systemically reduce the rigid cost structures in Sri Lankan banks major portion of which is due to staff cost, provisions and branch maintenance. For example, policies may be introduced by policy makers to encourage banks to focus on innovative, technology-enabled service delivery channels, thus moving away from traditional brick and mortar structure.

Further, Sri Lanka may consider providing incentives and use moral suasion to encourage business consolidations in the banking sector with a view to building a stronger and dynamic banking sector.
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Appendix I

	Study
	Sample
	Period
	Indicators
	Findings

	Boyd and Runkle (1993)
	122 Bank holding companies in US
	1981-1990
	Z score and return volatility
	No significant relationship between bank size and Z score. A negative relationship between return volatility and size.

	Demsetz and Strahan (1995)
	Publicity traded banking holding companies in US
	1980-1993
	Volatility of stock returns in individual firms
	Although largely diversifies, large bank holding companies are not less risky than small banking firms.

	Furlong and Kwan (2005)
	Publicity traded banking holding companies in US
	1986-2003
	Z Score and market-to-book value
	Operational efficiency and the size of the firm were two main determinants of bank charter values.

	Houston et al. (2010)
	2400 banks in 69 countries
	2000-2007
	Z Score volatility of NIM
	Stronger creditor rights tend to promote greater bank risk taking. Stronger creditor rights increase the likelihood of financial crisis.

	Tabak et al. (2011)
	Commercial banks in Brazil
	2003-2009
	Non-performing loans
	Larger banks carry higher risks.

	Poghosyan and De Haan (2012)
	Commercial, savings and cooperative banks in US
	2004-2009
	Volatility of returns
	A negative relationship was observed between firm size and volatility of earnings.

	De Haan and Poghosyan (2012)
	Bank holding companies in US
	1995-2010
	Volatility of earnings and Z Score
	The volatility of returns in larger banks is lower compared to smaller banks.

	Bhagat et al. (2015)
	Commercial banks, life insurance companies and investment banks in US
	2002-2012
	Z Score Merton’s Distance to Default
	Size of a firm is positively correlated with the risk-taking behavior of financial institutions. Firms with better corporate governance accept lesser risk. Investment banks assume more risk compared to commercial banks.


Source: Authors’ Compilation
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