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ABSTRACT 

This study examined the effect of credit risk management on sub-standard loan portfolio of 

quoted commercial banks in Nigeria. Cross sectional data was sourced from financial 

statement of commercial banks and Central Bank of Nigeria Statistical bulletin from 2009-

2018. Sub-standard portfolio was used as dependent variable while bank risk diversification, 

Basel risk compliance, risk transfer were used as independent variables. Panel data 

methodology was employed while the fixed effects model was used as estimation technique at 

5% level of significance. Fixed effects, random effects and pooled estimates were tested while 

the Hausman test was used to determine the best fit. Panel unit roots and panel cointegration 

analysis were conducted on the study.   The empirical results proved that 41.7 per cent 

variations in the sub-sub-standard loans’ portfolio   was explained by credit risk 

management. From the random effect results, bank risk transfer and Basel compliance have 

positive relationship with sub-standard loan portfolio while risk bank risk diversification 

have negative relationship with sub-standard loan portfolio of the commercial banks.  We 

recommend that management of the commercial banks should be pro-active and devise 

effective measures of managing credit risk to reduce the incidence of sub-standard loans.  

The monetary authority should monitor the Basel compliance rate and policies of the 

commercial banks to credit risk management. 

Keywords: Credit Risk Management, Sub-Standard Loans Portfolio Commercial Banks, 

Nigeria, Panel Data Analysis 
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INTRODUCTION  

Bank is a financial institution whose business involves the management of assets and 

liabilities. Unlike other business organizations such as the manufacturing that stock tangible 

goods as inventory, the inventory of the banking sector is the stock of money. This means 

that bank trade on money (Ezirim, 2005). By its nature bank face number of challenges 

within internal and the external business environment, the Nucleus of banks is intertwine with 

risks which including credit risk, market risk, interest rate risk operational risk (Aruwa and  

Musa, 2014). Basically, bank operates with three basic objectives which are profitability, 

growth of assets and customer base. 

In Nigeria, Banks and Other Financial Institution Act 1990 (BOFIA) as amended regulate 

banks operation and restrict their investment in certain business, this is complemented by the 

provisions of BASEL I, II and III for effective management risk in bank business to mitigate 

effects on the safety and stability of the banking industry. Poor credit risk management can 

result in non-performing loans, high provisioning of loans and gross lending related insider 

abuse are among the major challenges facing Nigerian banks in assets management. 

One of the challenges facing Nigerian Banking Industry in the past three decades is the 

mismatch of assets and liabilities as a result of sharp practices, over trading and insider 

related practices (Soludo, 2007). The banking sector crisis of 1990s and 2000s could be 

traced to poor credit risk management. Central Bank of Nigeria Examination team in 2009 

discovered that four years after the consolidation, some banks were functioning in danger of 

near collapse, this led to the injection N620 billion and the establishment of Assets 

Management Corporation of Nigeria (AMCON). The above questions the relevance of capital 

adequacy rather than management and assets quality of a bank. 

Demirguc-Kunt and Detragiache, (2016) noted that credit management involved the 

management and administration of risk that are embedded in credit. However Dionne (2013) 

defined risk as the potential that events, expected or unexpected, may have an adverse impact 

on the Loan Management. it is important that loan administrators understands all the risks 

embedded in the loan administration and formulate strategies to manage it. Banks has to 

develop and implement comprehensive procedures and Information systems to follow up the 

condition of individual credits. An effective loan monitoring system according to Odufuye 

(2007) include measures to monitor compliance with established covenants, assess, where 

applicable, collateral coverage, relative to creditor’s current condition, identify contractual 

payment delinquencies and classify potential credits on a timely basis, and direct actions at 

solving problems promptly for remedial management.  There are many studies on credit risk 

management, significant proportion of the study focused on credit management and 

commercial banks profitability. This study examined credit management and the effect on 

sub-standard loans of commercial banks in Nigeria. 

LITERATURE REVIEW 

Credit Risk Management  

Credit management is a procedure banks adopt in mitigating or reducing the negative effect 

of credit risk. A comprehensive credit risk management structure is vital because it helps 

increase the revenue and survival. According to (Singh, 2013) sound credit-giving is one of 

the most essential principles which strengthen financial institutions in their financial standing. 

Sound credit management, giving establish credit limits as well as develop credit granting 

process for approving new credits will ensure reduction in credit default. Credit plays a very 
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vital part in the economic growth and development of a country. These roles credit plays can 

be categorized into two: it enables the transfer of funds to where it will be most effectively 

and efficiently used and secondly, credit economizes the use of currency or coin money as 

granting of credit has a multiplier effect on the volume of currency or coin in circulation.  

 

Singh (2013) noted that Credit management means the total process of lending starting from 

inquiring potential borrowers up to recovering the amount granted. It is noted that, in banking 

sector, credit management is concerned with activities such as accepting application, loan 

appraisal, loan approval, monitoring, and recovery of non-performing loans. Credit risk 

management described credit management as methods and strategies adopted by a firm to 

ensure that they maintain an optimal level of credit and its effective management, it is an 

aspect of financial management involving credit analysis, credit rating, credit classification 

and credit reporting. 

 

Credit Risk Management Strategies  

This study identifies credit risk management from the perspective of risk diversification, 

Basel compliance, risk transfer, credit monitoring and appraisal. 

Risk Diversification  

Bank loan portfolio diversification strategies are based on the modern portfolio theory of 

Markowitz (1952), and largely followed by experts in financial institutions (Winton, 1999). 

According to the idiosyncratic risk hypothesis, diversification eliminates the specific 

(idiosyncratic) risk which enable banks to reduce their monitoring efforts and therefore lower 

their operating costs, which ceteris paribus should lead to higher cost efficiency (Rossi et al., 

2009). Furthermore, the benefit of diversification stems from economies of scope across inter 

alia economic sectors and geographic areas (Laeven and Levine, 2007). Researchers like 

Berger et al.(2009) and Tabak et al. (2011) all indicate that risk reduction and performance 

improvement are advantages of diversification whilst agency problems are common 

associated disadvantages.  

Diversification is a portfolio strategy designed to cut back risk by combining various 

investments. Diversification gain from shifting into non-interest income in bank‘s revenue 

and reduced volatility of bank profits (Stiroh, 2004). In investment planning and finance, 

diversification improved cost influence through lower risk from diversification if it occurred; 

it lowered the needed risk premiums on un-insured debt. Income supply diversification refers 

to banks shifting their financial gain sources into non- intercession financial gain generating 

activities as opposed to the normal inter-mediation financial gain generating activities. 

Basel Compliance  

The Basel Accord is international principles and regulations guiding the operations of banks 

to ensure soundness and stability. The Accord was introduced in 1988 in Switzerland. 

Compliance with the Accord means being able to identify, generate, track and report on risk-

related data in an integrated manner, with full audit ability and transparency and creates the 

opportunity to improve the risk management processes of banks. The New Basel Capital 

Accord places explicitly the onus on banks to adopt sound internal credit risk management 

practices to assess their capital adequacy requirements (Chen and Pan, 2012). 

Basel I Accord was introduced in 1988 to the member of Basel to agree upon application of 

capital adequacy ratio that stabilizes banks based on four pillars. The First pillar is to 
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introduce Tier one and Tier two capitals which are summarized as follows:  The main 

function of Tier one capital is to absorb any financial shock that may interrupt the banks from 

continuing their banking operation. This tier one capital consists of Banks’ ordinary shares or 

what is also called Bank’s equity excluding revaluation of bank’s reserves.   

Tier two capital is providing another protection that helps banks to absorb shocks in the 

market in case of bank’s liquidation. However, Tier two capitals are offering a low level of 

defense for depositors and creditors. Tier two capital consist of the revaluation of reserves 

and provisions. The Second Pillar is the risk weighted system which composes the integrated 

procedure to allocate weight across different banks’ assets. It pointed out five classes of 

assets that cover all banks assets in their balance sheets from zero to five points range. The 

description of each class depends on the valuation of each country’s central bank.  

The Third pillar is an aimed standard ratio for capital adequacies that link pillar one and pillar 

two together to present an agreeable standard to all banks (Adeusi, Akeke, Adebisi, and 

Oladunjoye, 2013). The minimum capital adequacy ratio (CAR) was 8%. This means that 8% 

of total banks’ risk weighted assets have to be covered by both Tier one and Tier two capital 

.There is a restriction for Tier one that it must cover at least 4% of total bank’s risk weighted 

assets. However, If CAR is 8%, this does not mean that the bank is fully safe. The fourth 

Pillar is the application of the above-mentioned agreement. It puts a road map and phases to 

implement the agreement and it requires the central bank to have a strong and significant 

oversight system to ensure the application of Basel Accord. 

Criticism of Basel I  

Basel I has been criticized in many aspects. One of the most significant criticism is its 

weighting system. As in Basel-I the risk weighting system is described as a subjective bucket 

and an arbitrary structure due to its broadness (Chen and Pan, 2012). Also, the risk weighting 

system missed the sensitivity to the distinctive types of risks related to each asset held by the 

bank. Each bucket in the weighting system contains diverse assets with different risk level 

however all this asset has been contained in one bucket because these assets share same 

business counterparty. In the weighting system of Basel I all commercial loans are risk 

weighted for 100%. This weighting system is not logic and missed the reality of classifying 

commercial loan risk and its application (Dionne, 2013). As if the bank grant a commercial 

loan to a company with a very strong financial position the risk in this situation should be 

totally different when the bank grant a commercial loan to a newly established company.  

Another criticism based on the shortcoming in Basel I is that the bank will select to grant 

loans to startup company due to its higher expected interest (Fan and Yijun, 2014). 

Accordingly from profitability aspect, granting loan to newly established company is much 

riskier and much profitable than granting loans to well-established banks. This gives the bank 

the chance no to well diversify its loan portfolio as the risk of all commercial loans are equal 

in the risk weighting system of Basel I. 
 

Basel II  

The above mentioned criticism to Basel Accord I incentives Basel Committee to re-evaluate 

the recommended procedures to ensure adequate capital adequacy ratio. It introduced the 

using of external agencies rating system and internal risk rating system to grade banks’ 

assets. For instance, the risk weight of debt rated from A+ to BB+ is 50% while the risk 

weight of debts below B- is 150%. Pillar I is not covering credit risk only but other types of 

risks such as market based assets for example currency risk , shares and commodity trading 

risks. 
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Criticism of Basel II 

 Rating of the risky assets is based on external rating agencies. The critical issue is that banks 

are subjected to fees by agencies that rate them. This could culminate in self-interest threat 

for the agencies and create a rift between the bank and the rating agency. The use of faulty 

methodology by the rating agencies is yet another ground for criticism (Elisa and Guido, 

2016). Such error-prone methods are used to assess and rate the risky assets such as 

securitized assets which lead to wrong and inappropriate risk weighting. The obvious 

example which supports this criticism is the high rating granted to securitize asset classes of 

some banks before the 2008. 

Basel III  

Based on Basel II framework, The Basel III accord has been introduced by Basel Committee 

and focused mainly on three main critical issues namely: Capital requirements, Leverage 

Ratio and Liquidity requirements. With regard to Capital requirements, The Basel Accord 

introduced two new capital requirements as follows:  An obligatory capital Conversion ratio 

for 2.5% from risk weighted asset.  And another 2.5 % as a counter cycle ratio that permit the 

national regulators to ask banks to fulfil these additional capital requirements in case of high 

growth of credit supply. Concerning the leverage ratio, Basel III introduced a new ratio called 

minimum liquidity ratio that calculated by dividing Tier one capital by average total Bank’s 

Assets .Basel III sets 3% as a minimum leverage ratio to be maintained by banks. 

Criticism of Basel III  

The main criticism to Basel III is all about capital adequacy ratio (minimum capital Level). 

As the minimum accepted capital to be held by the bank has been increased from 8% to 13% 

after the failure of commercial banks to absorb losses happened during the recent financial 

crisis and its critical consequences. The most critical issue related to the minimum required 

level of Capital, is that as long as there is an increase in the capital level, this increase will 

lead to decrease in money supply in the market through commercial loans (Olweny and 

Shipho, 2011). In other words, Banks will decrease the level of loans to lenders which will 

result in decrease in the business activity and will have a negative impact from the 

macroeconomic point of view. In addition, the commercial banks may ask for high interest 

rate in order to compensate the difference between loan volume based on minimum required 

capital of Basel II and Basel III.  

Further criticism to the consequences of increasing capital level is that in order to compensate 

the difference in loan volume, banks may select risky project to finance it in order to charge a 

high interest rate accordingly increasing the risk of the loan portfolio and affecting its 

stability in the future increase of any prospect financial crisis or expected financial market 

losses. The institute of international finance reports that the GDP will be affected negatively 

by approximately 3.1% for each 1% increase in the minimum capital level required by Basel 

III. In the same perspective the Basel committee issue another report stated that the decrease 

in GDP is expected to be 0.09% for each 1% raise in capital level .Although there are 

differences between both report regarding the accurate figure that represent the decrease in 

GDP but the only fact is that there is a negative impact is expected to be happened to country 

GDP. There is an argument with regard to the effect on the profitability of the banks and the 

negative impact of GDP. This argument regarding the time required to apply the new 

required level of capital.  

Basel III commenced full implementation of the new capital requirement in 2019; 

consequently, there was room for gradual implementation as regards the capital threshold. 
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Additional critic to Basel III from another point of view is that some scholars examined the 

banks that had the ability to absorb the consequences and the financial shocks from the recent 

financial crisis,  The results show that the minimum capital level of these banks vary from 

15-20%. Accordingly comparing the minimum requirement by Basel III and the calculated 

real capital adequacy ratio of these banks, the result will confirm that the improvement 

required by Basel III concerning Banks’ Capital is not sufficient enough to absorb any 

prospect shocks and financial losses that nay occur in the future.  

Another criticism to Basel III is that it does not introduce any solution the problem of Basel II 

such as using external rating agency to assess risk of banks’ assets in addition to no solution 

also has been introduced regarding standardization of the methodology used by banks 

through internal rating-based approaches (Singh, 2019). 

Risk Transfer   

It is the transfer of credit risk to a factor or insurance firm and this relieves the bank from 

monitoring the borrower and fear of the hazardous effect of classified assets. This approach 

insures the lending activity of banks. The growing popularity of credit risk securitization can 

be put down to the fact that banks typically use the instrument of securitization to diversify 

concentrated credit risk exposures and to explore an alternative source of funding by realizing 

regulatory arbitrage and liquidity improvements when selling securitization transactions 

(Michalak & Uhde, 2009). A cash collateralized loan obligation is a form of securitization in 

which assets (bank loans) are removed from a bank’s financial statement and packaged 

(trenched) into marketable securities that are sold on to investors via a special purpose 

vehicle (SPV) (Marsh,2008). 

  Sub -Standard  

This form of loan advance shows a distinct loan weakness that endangers the insolvency of 

the debt incurred. It normally includes loans granted to debtors who are having cash flow 

element that is not enough in meeting the current maturing debt, loans to borrowers which are 

significantly undercapitalized, and loans to borrowers lacking sufficient working capital to 

meet their operating needs. Substandard loan advances are not secured by the current sound 

worth and paying capacity of the client. NPLs and receivables which are more or up to ninety 

days overdue but not up to the 180 days unpaid are also substandard loan. Thus loan 

advances become unpaid when the principal or interest component is due and unpaid for 30 

days or more (Onoh, 2002). The following objective and subjective criteria should be used to 

identify sub-standard credit facilities. 

Objective criteria: facilities as defined in paragraph of BOFIA (b) on which unpaid principal 

and/or interest remain outstanding for more than 90 days but less than 180 days. 

Subjective criteria: credit facilities which display well defined weakness which could affect 

the ability of borrowers to repay such as inadequate cash flow to serve debt under 

capitalization or insufficient working capital absence of adequate financial information or 

collateral documentations, irregular payment of principal and or interest, and inactive 

accounts, where withdrawal exceed payments or where repayments can hardly cover interest 

changes. 

 

This type of loan advances indicates all the weakness features shown in the substandard loan 

category with other added features that the loan are not well-secured and the limitation 

making the liquidation in full on the basis of the facts currently existing together with the 

conditionality, values which could be highly doubtful. Even though the probability of loss is 



Research Journal of Management Practice | ISSN: 2782-7674 

Vol. 1, Issue 9 (September, 2021) | www.ijaar.org  

 

73 
 

very high, the existence of certain strong indicative factors may work to the advantage and 

strengthening of the repayment, deferring its estimated loss categorization until more exact 

status determined (Onoh, 2002). NPLs and receivables having 180 days or more unpaid 

period but not up to the 360 days unpaid period are classified as doubtful loan advance. The 

following objective and subjective criteria should be used to identify doubtful credit facilities. 

i. Objective criteria: Facilities on which unpaid principal and/or interest remain 

outstanding for at least 180 days but less than 360 days and are nor legal titled to 

leased assets or perfected realizable collateral in the process of collection or 

realization. 

ii. Subjective criteria: facilities which, in addition to the less strength associated with 

sub-standard credit facilities – reflect that full payment of the debt is not certain or 

that realizable collateral value will be insufficient to cover banks’ exposure.  

 

Loss are said to be uncollectible and of such little value that their continuation as recoverable 

advances is not warranted. However, this does not indicates that there is no recovery value of 

the loan advance, but the practicability to defer writing off this type of loan even though 

partial retrieval may be hampered in the future. This type of loan advance includes liquidated 

or insolvent companies with bad current asset and cash flow. Financial institutions should 

however not keep this loan advances within their records no matter the long term effort made 

in recouping the advances (Onoh, 2002). Losses should be taken in the period in which they 

surface as uncollectible. The NPLs and the receivables having the 365 days unpaid period or 

more are all termed as a loss. 

The following objective and subjective criteria should be sued to identify lost credit facilities: 

Objective criteria: Facilities on which unpaid principal and/or interest remain outstanding 

for 360 days or more and not secured by legal title to has assets a perfected realized collateral 

in the cause of collection or realization. 

Subjective criteria: Facilities which in addition to the weakness associated with doubtful 

credit facilities, are considered uncollectible and are of such little reduce that continuation as 

a bankable assets is unrealistic such as facilities that have been abandoned, facilities secured 

with unremarkable and unrealizable securities and facilities extend to judgment debtor with 

no means or for closable collateral to settle debts. Banks are required to adopt the criteria 

specific in paragraphs in PGBL classify them credit portfolios in true accounting value of 

their credit facilities. Licensed banks should note that the central bank of Nigeria reserves the 

right to object to the classification of any credit facilities and to prescribe the classification it 

considers appropriate for such credit facilities. 

Theoretical Review  

Modern Portfolio Theory  
Markowitz (1952) Modern portfolio theory (MPT) is one of the most important and powerful 

economic theories dealing with finance and investment. The portfolio theory approach is the 

most relevant and plays an important role in bank performance studies (Atemnkeng& 

Nzongang,2006). According to the Portfolio balance model of asset diversification, the 

optimum holding of each asset in a wealth holder’s portfolio is a function of policy decisions 

determined by a number of factors such as the vector of rates of return on all assets held in 

the portfolio, a vector of risks associated with the ownership of each financial assets and the 

size of the portfolio. It implies portfolio diversification and the desired portfolio composition 

of commercial banks are results of decisions taken by the bank management.  
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The Balloon Loan Portfolio Theory  

The Balloon Loan Portfolio (BLP) Theory is a postulation originated in this study as part of 

contributions to knowledge. The theory situates the practice of hiding, suppressing or 

covering up critically challenged loans in a bank’s loan book, without disclosure, until the 

loans become extremely bad and possibly irrecoverable.  Such credits could take the form of 

insider-related lending, name lending, policy lending or any other third-party loan that 

initially failed the Risk Asset Acceptance Criteria (RAAC) of the bank, but was nevertheless 

granted, under lower assessment standards, due to inordinate influence of the bank’s 

executives.  From another perspective, such loan could also be a good loan from the 

beginning, which passed through a stringent appraisal system, similar to the system 

described in the stringent lending theory (Kithinji, 2017), but suffered declining performance 

due to environmental defect such as macro-economic recession, adverse fiscal policy, weak 

demand, loss of market or even unexpected adverse change in borrower’s character.    

When loan default persists for more than 90 days, banks are mandated to classify such loans 

as non-performing and make provision in line with the dictates of the Prudential Guidelines 

or loan impairment charge in line with the requirements of the International Financial 

Reporting Standard (IFRS) or write off the loan, in extreme cases.  However, in view of the 

adverse effect of loan provision or impairment charge or absolute write-off on bank profit 

and capital, banks are often reluctant to take such steps, due to the primary objective of 

management to maximize profit, meet regulatory capital adequacy ratio and impress their 

shareholders.  In order to hide such nonperforming loans from the eagle eyes of regulatory 

examiners, while loan recovery actions are in force, banks resort to loan restructuring, tenor 

extension, loan swapping, teeming and lading or granting additional cover-up loan similar to 

the scenario described as zombie lending in the zombie lending theory, or indulging in other 

forms of loan workout arrangement.  CBN (2015) corroborated these views stressing that the 

failure by some banks to report their nonperforming loans to the Credit Risk Management 

System (CRMS) at the CBN and the inability of others to confirm the credit status of 

intending borrowers before disbursing loans led to the increasing incidence of predatory 

borrowers. The ultimate effect of such cover-up action is to create a portfolio of balloon 

loans which would imminently burst, in due course and could end up in a devastating effect 

for the bank, its depositors, shareholders and other key stakeholders, depending on the size of 

the loan and its portfolio proportion.   

 

Risk Management Theory 

David (1997) developed this theory aiming to study why risk management was required, and 

outlines theoretical underpinning under contemporary bank risk management; its emphasis is 

on market and credit risks. The theory indicates that market and credit risks would have either 

direct or indirect effect on banks survival (Eichhorn, 2004). One would expect the credit risk 

indicators to influence banks profitability if there is no effective and efficient credit risk 

management (Ngugi, 2001). This theory identifies major source of value loss as Market risk 

being a change in net value of asset due to change in interest rate, exchange rate, equity and 

commodity prices (Wu and Olson, 2010). Regulators are concerned with overall risk and 

have minimum concern with individual risk of portfolio components as managers are capable 

of window dressing the bank position. The need for total risk show that measurement of risk 

cannot be centralized as risk of a portfolio is not just a sum of component as per Markowitz 

theory. This implies that portfolio risk must be driven by portfolio return which is invariant to 

changes in portfolio composition. Regulatory requirements and alternative choices require 
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managers to consider risk return trade off, Measurement of risk is costly thus bank managers 

compromise between precision and cost.  

Empirical Review  

Awojobi, Amel and Norouzi (2018) examined factors impacting the efficiency of risk 

management in Nigerian banks.  The study covered a period of 7 years, 2010 – 2016.  Cross-

sectional data on bank-specific and macro factors were analysed using the panel regression 

model. The study found out that microeconomic risks such as threats of new competition are 

unavoidable and must be appropriately dealt with.  The study also found out that bank-

specific issues such as technological failures, commercial inefficiency of a supplier or 

customer, political manipulation, are possible risks faced by banks and other financial 

institutions. These factors impact the efficiency of risk management in Nigerian banks; 

growth rate, annual growth rate of inflation and annual growth rate of money supply. 

 

Bhattarai (2016) examined effect of credit risk on Naples commercial banks’ performance. A 

causal-comparative and descriptive research designs was used. The data was obtained from 

14 banks for period between the years 2010 - 2015. The study established that NPL loan ratio 

had adverse effect on performance of banks while the cost of a loan asset had a positive effect 

on the overall performance of the banks. It was found that indicators of credit risk, size of the 

bank had a positive impact on the banks’ performance. The study established that the ratio of 

capital adequacy and cash reserve had no influence on bank performance hence a conclusion 

of a significant relation between performance of the bank and credit risk indicators. However, 

this study focused on effect of the credit risk on banks performance and not management of 

credit risk practices and the financial performance.  

Bizuayehu (2016) assessed effect of the management of credit risk on profitability of 

Ethiopian banks. This study established that, credit risk which is measured by NPL ratio, 

which indicated a significant inverse impact on financial performance of Ethiopians 

commercial banks.  Chen and Pan (2012) examined the credit efficiency of 34 Taiwanese 

commercial banks over the period 2005-2008. Their study used financial ratio to assess the 

credit risk and was analyzed using Data Envelopment Analysis (DEA). The credit risk 

parameters were credit risk technical efficiency (CR-TE), credit risk allocative efficiency 

(CR-AE) and credit risk cost efficiency (CR-CE). The results indicated that only one bank is 

efficient in all types of efficiencies over the evaluated periods. Overall, the DEA results show 

relatively low average efficiency levels in CR-TE, CR-AE and CR-CE in 2008.  

Chiejine (2016) reviewed the regulatory intervention of the Central Bank of Nigeria (CBN) 

in the operations of some borderline banks in year 2009, which culminated in the sacking of 

the Board of eight (8) banks and their replacement with new Board members selected by 

CBN as well as injection of public funds to revive the ailing banks. The study also reviewed 

the ethical issues surrounding the conduct of the directors and management of the embattled 

banks within the ambit of the Stakeholder theory and the Caux Round Table Business 

Principles and arrived at the conclusion that the actions of the Nigerian regulatory authorities 

were justified.   

Dagogo and Ngerebo-a (2018) investigation on loan fraud detection and IT-based combat 

strategies identified credit risk and loan portfolio mismanagement as the major cause of bank 

losses. The study was carried out to proffer solutions to the problem escalating non- 

performing loan being experienced as a result of weak controls and dearth of good decision-
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making mechanisms in loan disbursement. The study noted that huge portfolio of NPL was 

responsible for failures of some banks in the past.  It contributed to loss of investment by 

bank shareholders and rendered bank loan inaccessible to the public. The role of information 

technology in the control environment cannot be overemphasized.  It is a critical component 

for designing and enforcing controls, it also requires effective control dynamics in the areas 

of input, authorization and access in the process of risk identification, prevention of policy 

violation, guiding against unauthorized lending and boosting the loan portfolio quality of the 

banks. 

Dogarawa (2018) examined credit process, the canons of lending and methods of loan 

management in the pre-colonial primitive financial sector, used Kundila, a famous 19th 

Century trader in Kano City as case study. The study employed the interview and desk 

research techniques to investigate the impact of lending process and loan management on 

performance, the study found similarities in both the lending process and loan management 

system of the pre-colonial era and modern practice.   

 

METHODOLOGY 

The study employed the ex-post factor research design which entails the utilization of 

historical data to forecast future trends employing econometric or analytical techniques. The 

use of ex-post facto design enables researchers to analyse past trends and explain the 

relationship between the dependent and independent variables. The population of the study 

covers 24 reporting commercial banks to Central Bank of Nigeria. However, the sample size 

covered 13 quoted commercial banks in Nigeria existing within the time scope of this study. 

Panel data used in the study were collected from annual reports and various databases of the 

banks for financial statement for the period 2009 to 2018.  

 

Data Analysis Method 

The method of data analysis to be used in this study was the panel data multiple linear 

regressions using Ordinary Least Square (OLS) method. Moreover, in order to undertake a 

statistical evaluation of our analytical model, so as to determine the reliability of the results 

obtained and the coefficient of correlation (r) of the regression, the coefficient of 

determination (r
2
), the student T-test and F-test will be employed. 

1. Coefficient of Determination (r
2
) Test –This measures the explanatory power of the 

independent variables on the dependent variables. For example, to determine the 

proportion of economic growth in our model, we used the coefficient of determination. 

The coefficient of determination varies between 0.0 and 1.0. A coefficient of 

determination says 0.20 means that 20% of changes in the dependent variable is explained 

by the independent variable(s). 

2. F-Test: This measures the overall significance. The extent to which the statistic of the 

coefficient of determination is statistically significant is measured by the F-test. The F-

test can be done using the F-statistic or by the probability estimate. We use the F-statistic 

estimate for this analysis.  

3. Student T-test: measures the individual statistical significance of the estimated 

independent variables at 5% level of significance.  
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4. Durbin Watson Statistics: This measures the colinearity and autocorrelation between the 

variables in the time series. It is expected that a ratio close to 2.00 is not auto correlated 

while ratio above 2.00 assumed the presence of autocorrelation.  

5. Regression coefficient: This measures the extent in which the predictor variables affect 

the dependent variables in the study. 

6. Probability Ratio: It measures also the extent in which the predictor variables can 

explain change to the dependent variables given a percentage level of significant. 

Model Specification 

The study adopts the panel data method of data analyses which involve the fixed effect, the 

random effect and the Hausman Test.  

Pooled Effect Model 

itSSLP RDf 1( BC2 itTR  3                (1) 

Fixed Effects 

The fixed effects focus on whether there are differences by using a fixed intercept for each of 

the different cross-sectional structures. If we assumed that the dummy variable for a 

conglomerate company is 1 or 0, then Di, which is the dummy variable for firm i, can be 

expressed as: 
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otherwisei DDD  

The regression of total samples can be expressed as:
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i
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The dummy variables are expressed as follows: if j = i, then Di= 1; otherwise Di= 0.
2
 

To further investigate the fraud effect, Adebayo (2012) analysed whether the independent 

variables affect the dependent variable, this regress the effect of the independent variables on 

the dependent variables. 

itSSLP RDf 1( BC2 itTR  3                (4) 

Because the fixed effects account for both cross-sectional and time-series data, the increased 

covariance caused by individual-firms differences is eliminated, thereby increasing 

estimation-result efficiency. 

Random Effects 

Random effects focus on the relationship with the study sample as a whole; thus, the samples 

are randomly selected, as opposed to using the entire population. The total sample regression 

(a function of the random effect) can be expressed as: 

itSSLP 


0
1

    


N

j
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If this is represented with random variables, then ,0 joj    which indicates that the 

difference occurs randomly, and the expectation value of .
5

0 isoi )6(....................  

Where  

SSLP = Sub-standard loan portfolio proxy by log sub- standard classified portfolio 

BRD = Bank Risk diversification proxy by log value of sectorial credits 

BC     = Basel Compliance proxy by risk weight assets to total capital 

TR = Risk transfer proxy by log of insurance in deposit insurance corporate  

A-Priori Expectations of the Variables  

Model: 0itBRD 0itBC
and  

0itTR  

The model had sub-standard loans as the dependent variables; credit risk management is 

expected to have a negative relationship with sub-standard loans of the commercial banks.      

Hausman Test 

The Hausman test (Yair Mundlak, 1978) is the most commonly used method for evaluating 

fixed and random effects. If variables are statistically correlated, then the fixed-effects 

estimation is consistent and efficient, whereas the random- effects estimation is inconsistent, 

and the fixed-effects model should be adopted. Conversely, if the variables are statistically 

uncorrelated, then the random-effects estimation is consistent and efficient, whereas the 

fixed-effects estimation is consistent but inefficient, and the random-effects model should be 

adopted. 

Pooled Regression 

In testing pooled regression by using ordinary least squares (OLS) first as it is the simplest to 

do with panel data. We stipulated that the error term should be independently and normally 

distributed with zero mean and constant variance and more importantly must not correlated 

with the independent variables pooled OLS linear regression is given as follows: 

itititititit UXXXXY  544322110 
7 

Where Yit is the dependent variable; 0 is a constant term: X1, to X4, are the independent 

variables; 41  to are slope parameters: i...n refer to the cross-sectional units and t is the 

time period.  

Redundant Fixed Effect Test 

the study  used redundant fixed effect test, also called likelihood ratio test, to test whether the 

data can simply be pooled and estimated using a standard ordinary least squares regression 

model or affixed effects panel regression approach can be employed. 
The fixed effects model 

is simply a linear regression model in which the intercept terms vary over the individual 

units’ i.e. 
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itiititit xxy  

 21
.0 HDxy itititjtt 

 8 

Where it is usually assumed that all i tx are independent of all it   it can write this in the usual 

regression framework by including a dummy variable for each unit in the model. That is 

ititijijj

N

j
tt xdy  

1  9
 

Where ijd = 1 if i= j and 0 elsewhere. We thus have a set of N. dummy variables in the 

model. The parameters I ….. N and  can be estimated by ordinary least squares.  

The Random Effect Model   
It is commonly assumed in regression analysis that all factors that affect the dependent 

variable, but that have not been included as repressors, can be appropriately summarized by a 

random error term. In our case, this leads to the assumption that they t are random factors, 

independently and identically distributed over individuals. Thus we write the random effects 

model as 

10 

Where t + it  is treated as an error term consisting of two components: an individual 

specific component, which does not vary over time, and a remainder component, which is 

assumed to be uncorrelated over time. That is, all correlation of the error terms over time is 

attributed to the individual effects i t
. It is assumed that i t

and it are mutually independent 

and independent of jsx
 (for all iands). This implies that the OLS estimator for 

 and
 

from (10.15) is unbiased and consistent.  

Granger Causality Test 

This study tested for causality to examine the relationship between the variables. Although 

regression analysis deals with the dependence of one variable on other variables, it does not 

imply causation. Thus, Granger causality test helps in adequate specification of model. In 

Granger causality, test, the null hypothesis is that no causality between two variables. The 

null hypotheses is rejected if the probability of F* statistics given in the Granger causality 

result is less than 0.05.  The pair-wise granger causality test is mathematically expressed as:  

111
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                                             12 

Where xt and yt are the variables to be tested white ut and vt are the white noise disturbance 

terms. The null hypothesis 011  yy dp , for all I’s is tested against the alternative hypothesis 

01 x  and .01 ydp if the co-efficient of 
x

1 are statistically significant but that of ydp1  are 
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ity

not, then x causes y. If the reverse is true then y causes x. however, where both co-efficient of 
x

1 and 
ydp1 are significant then causality is bi –directional. 

Panel Data Co-Integration Test
 

A substantial number of these tests are based on testing for a unit root in the residuals of a 

panel co-integrating regression. The possibility of co- integration between the series from 

different alternative estimators is available. With different small and large sample properties 

(depending upon the type of asymptotic that is chosen). 

ititiiit xy  
                             13 

Where both and xit are integrated or order one. Co-integration implies that it is 

stationary for each i. Homogeneous co-integration. In addition requires that I = If the co-

integrating parameter is heterogeneous. And homogeneity is imposed. One estimate 

  ititiitiiit xxy  
 14 

And in general the composite error term is integrated of order one even if it is stationary. 

However, the problem estimator will also average over i, so that the noise in the equation will 

be attenuated. In many circumstance, when  

 

Panel Unit Root 

We noticed that it is necessary to examine the stationarity of data since the use of non-

stationary data can lead to spurious regressions. Unit root tests such as DF test, ADF tests 

e.t.c, are weak and tend to accept the null hypothesis. Besides, individual unit root tests have 

limited power. Since we have panel data, Levin, Lin and Chu’s (LLC) model is 

recommended as it allows for both entity-specific and time-specific effects. The null 

hypothesis is unit root exists, indicating the data is non-stationary. To introduce panel data 

unit root tests, consider the autoregressive model  

itiiiit tyy   1
                   15

 

Which we can rewrite as  

itiiiit tyy   1
 16

 

Where 1 ii  . The null hypothesis that all series have a unit root then becomes 

0:0 iH  for all i. a first choice for the alternative hypothesis is that all series are stationary 

with the same mean-reversion parameter, that is,  iH :1 <0 for each country i,  and is 

used in the approaches of models.   The combined test statistics is given by: 





N

i
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For fixed N, this test statistics will have a Chi-squared distribution with 2N degrees of 

freedom as T
.
 

RESULTS AND DISCUSSION 

Table 1: Presentation of Panel Unit Root Test 
Method: Series:  SSLP Statistic Prob.** Cross-sections Obs 

Panel unit root at level 

Levin, Lin & Chu t* -8.30315  0.0000  13  104 

Im, Pesaran and Shin W-stat  -3.98841  0.0000  13  104 

ADF - Fisher Chi-square  67.2322  0.0000  13  104 

PP - Fisher Chi-square  74.1379  0.0000  13  117 

Series:  TR    

Levin, Lin & Chu t* -6.06322  0.0000  13  104 

Im, Pesaran and Shin W-stat  -2.77278  0.0028  13  104 

ADF - Fisher Chi-square  51.9791  0.0018  13  104 

PP - Fisher Chi-square  79.2995  0.0000  13  117 

Series:  BRD    

Levin, Lin & Chu t* -1.12963  0.1293  13  104 

Im, Pesaran and Shin W-stat   0.60320  0.7268  13  104 

ADF - Fisher Chi-square  20.2254  0.7808  13  104 

PP - Fisher Chi-square  31.5601  0.2081  13  117 

Series:  BC    

Levin, Lin & Chu t* -5.51959  0.0000  13  104 

Im, Pesaran and Shin W-stat  -3.04147  0.0012  13  104 

ADF - Fisher Chi-square  55.4629  0.0007  13  104 

PP - Fisher Chi-square  47.7859  0.0057  13  117 

Panel unit root at difference 

Series:  D(SSLP)   

Levin, Lin & Chu t* -9.33823  0.0000  13  91 

Im, Pesaran and Shin W-stat  -5.39374  0.0000  13  91 

ADF - Fisher Chi-square  85.2696  0.0000  13  91 

PP - Fisher Chi-square  136.194  0.0000  13  104 

Series:  D(TR,2)   

Levin, Lin & Chu t* -8.88220  0.0000  13  78 

Im, Pesaran and Shin W-stat  -2.71095  0.0034  13  78 

ADF - Fisher Chi-square  53.4071  0.0012  13  78 

PP - Fisher Chi-square  137.465  0.0000  13  91 

Series:  D(BRD)   

Levin, Lin & Chu t* -16.3128  0.0000  13  91 

Im, Pesaran and Shin W-stat  -4.49758  0.0000  13  91 

ADF - Fisher Chi-square  71.0321  0.0000  13  91 

PP - Fisher Chi-square  111.354  0.0000  13  104 

Series:  D(BC)   

Levin, Lin & Chu t* -10.5227  0.0000  13  91 

Im, Pesaran and Shin W-stat  -3.83207  0.0001  13  91 

ADF - Fisher Chi-square  63.7304  0.0001  13  91 

PP - Fisher Chi-square  98.8215  0.0000  13  104 

     
Source: Extract from E-view, 2020 

The Table 1 tests panel unit root on the relationship between bank is diversification, Basel 

compliance and risk transfer and sub-standard loans portfolio of quoted commercial banks in 

Nigeria, from the table we can conclude that the results of panel unit root test (IPS test) 

reported support the hypothesis of a unit root in all variables across among the variables, as 

well as the hypothesis of zero order integration in first differences. Even at one per cent 

significance level, we found that all tests statistics in both with and without trends 

significantly confirm that all series strongly reject the unit root null at fist difference. Given 
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the result of IPS test, it is possible to apply panel cointegration method in order to test for the 

existence of the stable long–run relation among the variables. 

Table 2: Presentation of Multiple Regression Results  
Variable Coefficient Std. Error t-Statistic Prob.   

Fixed regression model 
TR 0.186612 0.212862 0.876683 0.3825 

BRD -0.259741 0.152961 -1.698081 0.0922 

BC 0.073548 0.051724 1.421932 0.1578 

C 5.246829 0.945947 5.546644 0.0000 

 Effects Specification   

Cross-section fixed (dummy variables)  

R-squared 0.814227     Mean dependent var 5.037308 

Adjusted R-squared 0.789783     S.D. dependent var 1.791149 

S.E. of regression 0.821232     Akaike info criterion 2.558796 

Sum squared resid 76.88414     Schwarz criterion 2.911723 

Log likelihood -150.3217     Hannan-Quinn criter. 2.702202 

F-statistic 33.31005     Durbin-Watson stat 1.236417 

Prob(F-statistic) 0.000000    

Random regression model 
TR 0.057245 0.197259 0.290201 0.7721 

BRD -0.268408 0.151829 -1.767837 0.0395 

BC 0.066302 0.051259 1.293489 0.1982 

C 5.964164 0.938335 6.356114 0.0000 

 Effects Specification   

   S.D.   Rho   

Cross-section random 1.510708 0.7719 

Idiosyncratic random 0.821232 0.2281 

 Weighted Statistics   

R-squared 0.540622     Mean dependent var 0.853414 

Adjusted R-squared 0.417780     S.D. dependent var 0.833062 

S.E. of regression 0.825623     Sum squared resid 85.88823 

F-statistic 4.778365     Durbin-Watson stat 1.092991 

Prob(F-statistic) 0.004656    

 Unweighted Statistics   

R-squared 0.090198     Mean dependent var 5.037308 

Sum squared resid 376.5304     Durbin-Watson stat 0.351121 

Correlated Random Effects - Hausman Test  

Test Summary 

Chi-Sq. 

Statistic Chi-Sq. d.f. Prob.  

Cross-section random 4.350829 3 0.2260 

     
Source: Extract from E-view, 2020 

The Hausman (1978) specification was used to determine the appropriate model on the 

relationship between credit risk and sub-standard loan portfolio. According to above table 

shows Hausman specification test the model has the value of p= 0.2260, this shows random 

effect model is more appropriate, because the null hypothesis is accepted. Therefore, this 

includes insignificant P-value, Prob>chi2 larger than 0.05, then it is more suitable to use 

random effects. 

The adjusted R
2
is 0.417780; this implies that 41.7 per cent variations in the sub-sub-standard 

loans portfolio   can be accounted for by the independent variables. This means 58.3per cent 

of variations in the sub-standard loan portfolio    of the quoted commercial banks are 

explained by exogenous variable. This also indicates that there are other variables that 

influence the variations in the level of performing loans. The F-statistics (Fisher statistics 

which is a measure of the overall goodness of fit of regression) of 4.778365 and probability 
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of 0.004656 which implies that the regression model fitted the data, therefore there is 

goodness of fit. D-W statistics also showed significant values. The value of the DW statistics 

which ranges from 0.351121 further indicates that the regression equation is not free from the 

problem of autocorrelation. Hence, the results cannot be relied upon to make meaningful 

inferences 

Furthermore, from the random effect results it evidence that bank risk transfer  and Basel  

compliance have positive relationship with sub-standard loan portfolio  while risk bank risk 

diversification  have negative relationship with sub-standard loan portfolio  of the 

commercial banks. The estimated model proved that the regression intercept is positive and 

significant which implies that holding other variables constant, sub-standard loan of the 

commercial banks increases b 5.96 units. 

Table 3; Pedroni Residual Cointegration Test   

Series: SSLP TR BRD BC     

  Statistic Prob. Weighted Statistic Prob. 

Panel v-Statistic -7.408069  0.0000 -7.922454  0.0000 

Panel rho-Statistic  0.740944  0.7706  7.781959  0.0000 

Panel PP-Statistic -7.104736  0.0000 -4.800396  0.0000 

Panel ADF-Statistic -1.476983  0.0698 -1.857446  0.0316 

  Statistic Prob.   

Group rho-Statistic  3.017488  0.0087   

Group PP-Statistic -7.592356  0.0000   

Group ADF-Statistic -1.952101  0.0255   

      Source: Extract from E-view, 2020 

Since the variables are found to be integrated in the same order I (1), we continue with the 

panel cointegration tests proposed by Pedroni (1999, 2004). Cointegrations are carried out for 

constant and constant plus time trend and the summary of the results of cointegrations 

analyses are presented in table 3. In constant level, we found that the seven statistics reject 

null hypothesis of no cointegration at the five per cent level of significance for the ADF 

statistic and group ρ –statistic, while the group –ADF is significant at one per cent level.  

Table 4: Pairwise Granger Causality Tests 

    
 Null Hypothesis: Obs F-Statistic Prob.  

     TR does not Granger Cause SSLP  104  1.97077 0.1448 

 SSLP does not Granger Cause TR  0.24879 0.7802 

    
 BRD does not Granger Cause SSLP  104  3.07297 0.0507 

 SSLP does not Granger Cause BRD  0.41696 0.6602 

    
 BC does not Granger Cause SSLP  104  0.17990 0.8356 

 SSLP does not Granger Cause BC  0.24925 0.7799 

    
Source: Extract from E-view, 2021 

The objective of the above table was to determine the causal relationship between credit risk 

and sub-standard loan portfolio of quoted commercial banks. As summarized in table 4.a 

unidirectional causal relationship has been found between Basel risk compliance and sub-

standard loan portfolio indicator of the commercial banks which is significant at 5 per cent 

probability, because the p-value is < 0.05. The study found no the causality among the 

variables. 
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Discussion of Findings  

Evidence from the regression results presented in table 2 shows that the independent 

variables can explain 41.7 per cent variation on sub-standard loan portfolio of the commercial 

banks. This implies that 48.3 per cent can explained by factors not captured in the regression 

model. The f-statistics and probability indicate that the model is significant and can justify 

the model. Furthermore, empirical evidence shows that risk transfer and Basel compliance 

have positive and significant effect on sub-standard loan portfolio of the commercial banks. 

We expected that credit risk management reduces sub-standard loan portfolio of the 

commercial banks. Therefore, the positive effect of the variables contradicts our expected 

results and could be traced to bank lending environment. The positive effect of the variables 

contradicts the portfolio management theory and risk management theory.   

The positive findings confirm the findings of  Nkegbe and Yazidu (2015)  whose study 

reported negative trend in bank performance and a positive relation between market of loan 

and bank performance, (Nyong’o, 2014) that credit risk management practices adopted by the 

banks influences the level of non-performing loans to a great extent and that risk 

identification, risk monitoring and risk analysis and appraisal would lead to decrease in non-

performing loans,  the findings contradict the findings of Olawale (2014) whose findings  

showed  negative relationship but not significant between loan ratio and total advances in 

terms of deposits and further shown a significant negative relationship between 

nonperforming loans and advances rate and banks’ profitability.  

However, the estimated regression model found that bank risk diversification has negative 

and significant relationship with sub-standards loan portfolio of the commercial banks. The 

regression coefficient justifies that bank risk diversification will reduce sub-standard loan 

portfolio of the commercial banks by 0.26 percent. The negative effect of bank risk 

diversification on substandard loan portfolio of the commercial banks confirms the a-priori 

expectations of the study and confirms the relevance of risk diversification. The findings 

further confirm the modern portfolio theory. The negative  findings  confirm the findings of  

Nkegbe and Yazidu (2015)  whose study reported negative trend in bank performance and a 

positive relation between market of loan and bank performance, (Nyong’o, 2014) that credit 

risk management practices adopted by the banks influences the level of non-performing loans 

to a great extent and that risk identification, risk monitoring and risk analysis and appraisal 

would lead to decrease in non-performing loans,  the findings contradict the findings of 

Olawale (2014) whose findings  showed  negative relationship but not significant between 

loan ratio and total advances in terms of deposits and further showed a significant negative 

relationship between nonperforming loans and advances rate and banks’ profitability.  

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

This study examined the effect of credit risk management on the sub-standard loans of 

commercial banks in Nigeria. The empirical results proved that41.7 per cent variations in the 

sub-sub-standard loans’ portfolio   can be accounted for by the independent variables while 

58.3per cent of variations in the sub-standard loan portfolio of the quoted commercial banks 

are explained by exogenous variable. Furthermore, from the random effect results, bank risk 

transfer and Basel compliance have positive relationship with sub-standard loan portfolio 

while risk bank risk diversification have negative relationship with sub-standard loan 

portfolio of the commercial banks.   
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Recommendations 

1. The management of the commercial banks should be pro-active and devise effective 

measures of managing credit risk to reduce the incidence of sub-standard loans.  The 

monetary authority should monitor the Basel compliance rate and policies of the 

commercial banks to credit risk management. 

2. There should be an effective credit risk management department of every commercial 

bank to enhance effective asset management that will reduce the incidence of sub-

standard loans. 

3. Loan product diversification across different sectors and products has beneficial 

effects on the credit risk management. Commercial banks in Nigeria should put more 

emphasis on risk management and credit worthiness analysis, credit score analysis 

and internal ratings in their credit risk management practices. Risk diversification is 

one major way of effective credit risk management; therefore, management should 

enhance risk diversification policies. 
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