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Abstract 

The effect of changes in bank capital on lending is a critical determinant of the relationship between 

financial conditions and real activity. Quantifying the relationship has therefore been subject to grow-

ing attention from researchers, as has the increase in capital requirements in the past decades. The 

implementation of the Basel III has required banks to hold a higher level of regulatory defined capital 

to risk-weighted assets which has inspired the question of whether it has affected lending activities 

in Scandinavia. I use panel regression techniques to study the lending behaviour of Scandinavian 

banks. As such, solely banks whose primary activity are lending are included. I consider the impact 

of capital ratios and capital requirements using different regression specifications. First, I find signif-

icant – albeit modest – effects of capital ratios on loan growth. However, regardless of the capital 

ratio I use as the main explanatory variable, the effects of shocks to capital on loan growth are still 

modest. Moreover, the estimates imply that lending behaviour differ across segments of banks. Sec-

ond, I find that banks reduce their lending when capital requirements are increased.  This is important 

because it implies that the banking sector changes lending to comply with new capital requirements 

which can have consequences for the real economy.  

 

Keywords: bank capital, capital requirements, lending, capital structure.   
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Chapter 1  

1. Introduction   
The effect of changes in bank capital on lending is a critical determinant of the relationship between 

financial conditions and real activity. Quantifying the relationship has therefore been subject to grow-

ing attention from researchers, as has the increase in capital requirements in the past decades. The 

implementation of Basel III required banks to hold a higher level of total capital to risk-weighted 

assets. In Scandinavia, these requirements were implemented gradually in the period 2013-2019. 

Therefore, this period provides an interesting timespan to investigate the abovementioned relation-

ship in addition to the discussion in the literature on the relationship between the effects of bank 

capital and capital requirements on lending growth. Banks that are facing rising capital requirements 

have a number of options available that they can use to increase their risk-adjusted total capital ratio, 

Total Capital/Risk-Weighted Assets. The first option is to increase total capital. A bank can increase 

total capital in different ways. First, the bank can increase its retained earnings by reducing the share 

of profit it pays out in dividend. Alternatively, it may try to boost its own profits. The most direct 

way to do so would be to increase the spread between the interest it charges for the loans and those it 

pays on its funding. The second option available is to issue new equity, for example through a rights 

issue to existing shareholders. This is likely to be the least popular option, given that a new share 

issue tends to decrease the market value of existing shares.1 The third option available involves the 

bank reducing its risk-weighted assets by replacing riskier loans with safer ones, or government se-

curities. Stated differently, this means replacing higher-weighted loans with lower-weighted loans. 

The fourth option available involves changes on the asset side of the bank’s balance sheet. The bank 

can reduce its loan portfolio, sell assets outright and use the proceeds to loan repayments or sell assets 

to pay down debt. Less drastically, it can slowdown lending, thereby allowing retained earnings and 

hence capital to catch up. Cutting back on lending affects the loan supply available in the economy. 

Capital requirements can thereby affect the aggregated loan supply in the economy. Hence, it is the 

effect of bank capital and capital requirements on banks’ loan growth that this thesis seeks to under-

stand. 

 

 
1 Myers and Majuf (1984) find that the manager of an overvalued firm will be satisfied to sell equity, while the mangers 
of an undervalued firm will not. 
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1.1 Objective and Research Design 
The primary objective of this thesis is to access the effects of bank capital and capital requirements 

on banks’ lending behaviour. The focus is on characterising banks’ behaviour during periods of in-

creasing capital requirements, since the emphasis of this study is on quantifying the impact of shocks 

to banks’ capital ratios on lending activity that may threaten long-term financial stability. To fulfil 

the study objective, I employed data covering the entire period of the implementation of Basel III to 

describe bank capital management and lending behaviour in that period. I collected publicly available 

income statements and balance sheets for 200 Scandinavian banks during the period 2011-2019. Alt-

hough the thesis investigates the lending activity between 2013-2019, I also included data from 2011 

and 2012, as the one-period lagged loan growth is used as a control for autocorrelation in the depend-

ent variable. I limited the sample to banks that solely focus on lending. The empirical research was 

completed using panel data regression. I used a one- and two-way fixed effects regression to adjust 

for unobserved bank-specific and time-specific confounders. The primary research question that this 

thesis seeks to answer, can be formulated as: 

 

• To what extent have bank capital and the implementation of Basel III capital requirements 

affected lending activities in Scandinavia in the period 2013-2019? 

 

The primary research question can be broken down into the following sub-research questions:  

 

1 How does lending behaviour differ between under-capitalised and well-capitalised Scandi-

navian banks? 

2 How does the effect of bank capital and capital requirements differ depending on the rela-

tive size of the bank? 

 

1.2 Theory and Methodology  
The thesis examines the evidence for a “bank capital channel” and focuses on providing estimates of 

the effect of bank capital and higher capital requirements on bank lending. The existence of a “bank 

capital channel”, where shocks to a bank’s capital affect the level and composition of its assets, im-

plies that changes in bank capital regulation have implications for macroeconomic outcomes, since 

profit-maximising banks may respond by altering credit supply. These conditions imply a failure of 

the Modigliani and Miller theorem for the bank, meaning that the bank’s credit supply will depend 
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on its capital structure. Hence, traditional capital structure theories (e.g., trade-off theory and pecking 

order theory) will serve as reference sources regarding the cost of capital and capital management 

decisions. I used panel-regression techniques following Bernanke and Lown (1991), Francis and Os-

borne (2009), Berrospide and Edge (2010), Kragh and Rangvid (2016) and others to study the lending 

of Scandinavian banks. Thus, this study seeks to support its research question with existing theories 

and estimation approaches. The empirical literature included studied the effect of either bank capital 

or capital requirements or both. Also, the selected literature serves as a source of reference and inspi-

ration for the econometric methods applied. Furthermore, the results of this study will be compared 

to those of the most relevant papers.           

 

1.3 Research Gap and Contribution 
Previous research shows that shocks to bank credit supply have an impact on real activity. Research 

by Bernanke (1983) and others supports the “credit view” that the credit supply of banks is not sub-

stitutable for other funding and is therefore important for macroeconomic activity. Previous research 

also shows that regulatory tightening of capital ratios can produce similar shocks and, thus, that cap-

ital requirements can influence macroeconomic outcomes.2 A well designed capital requirements re-

form would balance the cost it imposes (e.g., loss in economic output due to slowdown in lending as 

a result of higher capital requirements) with the benefits it aims to provide (e.g., reduction in the 

likelihood of financial crisis). However, it is difficult to carry out this type of analysis without under-

standing how changes in bank capital and capital requirements affect bank behaviour, especially cap-

ital management and lending practices. Despite its importance, there are relatively few estimates for 

Scandinavian countries regarding the effect of changes in bank capital and capital requirements on 

lending. This thesis draws on earlier literature, as well as more recent approaches, to examine this 

effect in Scandinavia.     

 

1.4 Delimitation 
The main objective of this thesis is to study the impact of bank capital and capital requirements on 

credit supply. I delimit the study by not investigating the welfare effects of bank liquidity and capital 

requirements. In order to answer the research question, I rely on traditional capital structure theories 

to build a theoretical understanding of banks’ cost of capital. Despite the general use of traditional 

 
2 See, for example, Bliss and Kaufman (2002)  
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capital structure theories, I do not aim to determine the optimal capital structure for banks, nor is my 

goal to analyse banks’ adjustment process towards a possible target capital ratio, if any. Moreover, 

the aim of the study is solely to analyse the effects of the regulatory capital requirements as part of 

the Basel III on lending. I acknowledge that other bank regulations that have emerged in recent years 

may interfere with the relationship between lending and capital requirements, such as the Total Loss 

Absorbing Capacity (TLAC), Net Stable Funding Ratio (NSFR), Liquidity Coverage Ratio (LCR), 

and Minimum Requirements for own funds and Eligible Liabilities (MREL). However, this study 

will not investigate these bank regulations among others. This thesis makes use of an econometric 

method that combines economic theory with statistical tools of estimation. Although this thesis highly 

prioritised applying correct and appropriate statistical estimation techniques, providing a comprehen-

sive assessment of economic theory is not the core aim of this dissertation. On a more practical note, 

the data sample contains bank-specific data from 1800 financial statements and balance sheets. 

Clearly, it is not possible to manually validate the financial figures of the financial statements and 

balance sheets, so I have relied completely on data from the Bank Focus database.  	

 

1.5 Structure  
The thesis is divided into 8 chapters. The first chapter introduces the research design and the frame-

work of the thesis. To build an understanding of the research question, Chapters 2, 3 and 4 review the 

fundamentals of banking, theoretical insights and empirical studies, respectively. In particular, the 

second chapter reviews the essentials of a sound banking system and the development of the work on 

regulating and supervising the financial sector in Scandinavian countries. Chapter 3 reviews the tra-

ditional capital structure theories to build an understanding of banks’ cost of capital. Chapter 4 re-

views the findings and methodology of the empirical studies that form the basis of the research design 

in this thesis. Hence, these chapters serve as the foundation of the empirical analysis. Chapters 5, 6 

and 7 present the data selection, methodology and results of the empirical study. Chapter 5 takes the 

reader through the data selection process and the implications resulting from the data extractions. 

Chapter 6 presents the framework of the specified regression equations, variable choices and research 

methodology. Chapter 7 presents the results of the empirical study. Finally, Chapter 8 concludes the 

thesis.    
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Chapter 2  

2. Institutional Review  
To analyse the effect of capital requirements and bank capital on loan growth, it is important that we 

understand the business model of the bank and the corresponding risks that it carries. Banks play a 

major role in the economy by providing liquidity that allows a great deal of consumption and invest-

ment to occur. However, the banking sector also imposes risk upon the economy, as evident in the 

financial crisis of 2007-2008. The chapter will review the primary functions of a bank, its risks and 

the capital requirements it faces.   

 

2.1 Fundamental of Banking 

2.1.1 The Balance Sheet 

The balance sheet of a bank is made up of assets, liabilities and equity as any other firm. The assets 

constitute the bank’s income potential and can be divided into the following types of assets: loans, 

cash, financial assets and other fixed assets. The liabilities and equity are used to finance the bank’s 

assets. At a simplified level, one can divide the bank’s liabilities into deposits and other liabilities. 

Figure 2.1 illustrates a simplified balance sheet of a bank. 

 

Figure 2.1: The balance sheet of a typical bank 

Loans Deposits 

Other Liabilities Cash 

Financial Assets 

Equity Other Fixed Assets 
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Typically, the loans account for the largest part of the assets for a bank and are the primary source of 

income. The income is generated by charging an interest rate on the amount that they lend. A typical 

bank finances its loans through liabilities, which it pays an interest rate on. Thus, a large part of the 

income generated by banks is the difference between the interest rate it earns on its loans and the 

interest rate it pays on its liabilities. Another substantial part of banks’ income also comes from the 

various fees the bank charges for its services (e.g. advisory, transactions, cards, factoring). The banks 

keep a given part of their assets as cash and deposits on hand. These types of assets have a limited 

impact if considering the bank’s earnings. Cash must be kept on hand in order to meet the bank’s 

short-term liquidity needs, e.g. when a customer wants to withdraw their deposits. Financial assets 

include the bank’s holdings of securities such as derivatives and bonds. These assets contribute in the 

same way as cash, as they can be converted to cash in case of an increased demand. Other fixed assets 

include inventory, properties and equipment, which indirectly affect the income generating by sup-

porting the functioning and services of the bank (Hull 2010). 

 

The bank obtains funds by borrowing and issuing liabilities such as deposits. Deposits are the primary 

fragment of a bank’s liabilities and are thus an essential source of financing. One can also argue that 

deposits are a relatively stable source of financing. Furthermore, there is a large market for interbank 

lending.  It allows banks with deposits in excess of what they need to finance their operations to lend 

to banks lacking the deposits to finance their operations. The interbank lending market contributes to 

an increased dependency among banks and connects the industry across national borders (Rangvid 

2013). 

 

The remaining part of the bank’s assets is financed through equity. The equity primarily consists of 

shareholder capital, retained earnings and accumulated reserves. Equity is loss-absorbing, which 

means that the value of equity decreases by the exact same amount as the value of assets. Hence, the 

equity of the bank is an important determinant of how solid the bank is and its ability to withstand 

future losses, as a decrease in the value of assets exceeding the total value of equity will make the 

bank technically insolvent. Additionally, the capital to asset ratio is an essential aspect of ensuring 

the solvency of banks—an aspect that will be further discussed later in the thesis.    
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2.1.2 Maturity Transformation 

An important function of banks is to create liquidity by offering deposits that are more liquid than the 

assets that they hold (Diamond 2007). The function is often referred to as “liquidity transformation” 

or “transforming maturities”. The bank effectively transfers funds from savings to investments by 

accepting short-term liquid liabilities in the form of deposits and issuing longer-term illiquid loans 

(Al-Khouri 2012). The transformation can have a positive impact on production and growth in society 

by intermediating between savers and borrowers.3 Liquidity transformation originates from investors 

who are liquid but do not want to consume now, and borrowers who are illiquid but want to consume 

now. The uncertainty of investor consumption is transferred into a deposit portfolio of the bank whose 

actual maturity is highly uncertain, as the investor always expect his deposits to be freely available 

unless a fixed maturity has been agreed upon (Al-Khouri 2012). The illiquid borrowers make up the 

loan portfolio of the bank. The disadvantage of this model is that the liquidity mismatch between 

assets and liabilities may result in a “bank run”, when too many depositors attempt to withdraw their 

funds at the same time (Diamond 2007). The more a bank engages in liquidity transformation, the 

more dependent it is on financing from deposits in the future or the capital markets. In case of a 

decrease in deposits compared to loans, the maturity mismatch may force the bank to liquidate a 

fraction of illiquid assets at a loss (Al-Khouri 2012). Prior to the financial crises of 2007 and 2008 a 

lot of banks had engaged in extensive liquidity transformations, creating a maturity mismatch be-

tween loans and deposits. It made the need for market financing more urgent. The unexpected uncer-

tainty in the industry caused by the increase in loan demand resulted in a sudden drop in available 

market financing. This led to banks becoming insolvent, as they were forced to liquidate loans at 

heavy losses (Rangvid 2013).  

 

2.1.3 Risks 

The previous subsection 2.1.2 shows that a bank is exposed of liquidity risk if it cannot find cash fast 

enough to meet the depositors’ demand, which may force the bank to sell illiquid assets in a “fire 

sell” to meet short-term obligation. In the extreme case of a “bank run”, where all depositors withdraw 

their money at the same time, the bank also faces the risk of insolvency, as it is forced to liquidate 

illiquid assets at losses. If the capital holdings are unable to absorb the losses created by the liquidity 

 
3 Welfare effect of banking will not be further discussed in this thesis 
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mismatch between assets and liabilities, the bank is insolvent. Additionally, the bank is also exposed 

to other types of risks, which will be discussed in the following paragraphs.   

 

Credit Risk 

Credit risk arises from the probability that borrowers, bond issuers and counterparties in loan trans-

actions will default. An important way to manage credit risk is by requiring collateral (Hull 2010). 

One common way is to provide collateral in assets such as property or equipment. This is one way in 

which a borrower may improve his credit quality to reduce his interest payments. If the borrower is 

unable to meet his financial obligations, the bank may seize the asset and sell it to offset the loss. 

Collateralization of assets gives the banks a sufficient level of reassurance against default risk and 

will reduce the borrower’s credit and thereby reduce interest payments. The potential loss the bank is 

suffering includes interest, lost principal and increased collection costs. However, in some cases, the 

bank may be able to partly collect the amount due (Bessis 2010). The bank may not face an immediate 

cost but basically an increase in the borrower’s credit risk due to a deterioration of the borrower’s 

credit quality. The loan portfolio accounts for the primary source of income for the bank and it also 

constitutes the greatest risk exposure. Hence, the banks conduct a credit analysis to evaluate the coun-

terparty’s ability to honour its financial obligations and thus its probability of default (Bessis 2010). 

When issuing a loan, a borrower’s probability of default is taken into account when determining the 

interest rate that the borrower must pay. Hence, the interest rate that the bank is offering is variable. 

In other words, a bank adjusts its interest rate to reflect the counterparty’s credit quality to make sure 

that there is a beneficial relationship between risk and return. 

 

Operational Risk  

Operational risk has been defined by a number of key banking organisations but a consensus on a 

definition has not emerged in literature yet. However, the Basel Committee on Banking Supervision 

(BCBS 2006) has defined it as “the risk of direct or indirect loss resulting from inadequate or failed 

internal processes, people, and systems or from external events”.4 Seven categories of operational 

risk have been identified. These categories include, but are not limited to, internal and external fraud, 

employment practice and workplace safety, system failures and damage to physical assets due to 

 
4 The Basel Committee on Banking Supervision will be reviewed later in this chapter 
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disasters. A focus on reducing operational risk became extremely reinforced among banks when the 

Basel Committee imposed capital requirements on it (Hull 2010).  

  

Market Risk 

Market risk is the possibility of a bank experiencing losses due to factors that affect the overall per-

formance of the financial markets in which the bank is involved. Market risk arises primarily from 

the bank’s trading operations and it is the risk relating to the probability that the instruments in the 

bank’s trading book will decline in value (Hull 2010). Market risk parameters include exchange rates, 

equity indexes and interest rates, among others. The magnitude of the risk is dependent on the liquid-

ity of the instrument, where less liquid instruments usually carry a higher market risk (Besis 2010).         

 

Systemic Risk 

As described in section 2.1.1, banks engage in interbank lending, which exposes the banking industry 

to a risk of collapsing. This risk is known as systemic risk, and it is enhanced by an increase in 

numbers of over-the-counter transaction between banks. If Bank A fails, Bank B may take a large 

loss on the transaction it has with Bank A. This in turn could lead to Bank B failing. Bank C that has 

many outstanding transactions with both Bank A and Bank B might take a large loss and experience 

catastrophic financial difficulties (Hull 2010). This will create a snowball effect where the financial 

situation in the banking industry will be deteriorated at a faster and faster rate. Systemic risk as also 

addressed by Admati and Hellwig (2013), who describe it as a contagion effect where the default of 

one bank imposes losses upon other banks, and these losses may cause them to default as well, and 

so on. The risk increases with the level of over-the counter transactions between banks and the size 

of the bank. On a bank-level, systemic risk cannot be diversified away but implementing a more 

conservative lending policy and limiting interbank lending may reduce it (Rangvid 2013). Several 

banks received financial support packages during the financial crisis of 2007-2008 because the gov-

ernment was concerned about the systematic risk of letting them default. In the time leading up to the 

financial crisis the complexity of situation in the industry had increased, while the transparency had 

decreased, making it extremely difficult to identify the true creditworthiness of banks. Thus, less 

creditworthy banks could obtain cheaper and larger loans. When the market crashed, several of these 

banks became insolvent, which ultimately affected the entire industry through the interrelation of 

banks, and it caused the government to financial support some of the largest banks (Rangvid 2013).  
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Risk Covering 

The previous paragraph explains the different risks that the banks are facing. Despite being able to 

reduce the credit risk of the bank’s loan portfolio through sound lending policies, the risk that some 

costumers will not be able to meet their financial obligation still stands. How a bank ensures coverage 

of these potential losses through the parameters, expected and unexpected losses will be described in 

the following paragraphs.      

 

Expected loss is the probability weighted average of all possible losses—based on historic data—that 

a bank expects to incur due to borrowers who are not able to honour their future obligations. Expected 

loss takes the historic risk exposure on a loan portfolio into account, where a larger share of risky 

borrowers will result in a larger expected loss. The expected loss will be covered by adding a risk 

premium to the interest rate of the borrower because each one should contribute to the overall loss. 

Expected loss is the mean of the loss distribution but credit losses will never equal such expectation. 

Sometimes they will be higher and sometimes lower (Bessis 2010). When the frequency of borrowers 

not being able to honour their future obligations becomes prevailing it is common to take provision, 

which will ultimately be reflected in the level of expected loss (Resti et al. 2007).       

 

Unexpected loss is loss percentiles in excess of the expected loss in stressed market situations. The 

unexpected loss is the additional loss beyond the expected loss and constitutes a significant credit risk 

for the bank, as it is not covered by any risk premium imposed on the interest rate of the borrower. 

Instead the bank must hold enough capital to absorb the potential unexpected losses and insure itself 

against future stress scenarios, which could make the bank insolvent. In order to preserve a prudent 

level of overall funds, bank have to build an adequate capital buffer to withstand additional losses 

beyond the excepted losses, which could occur from an economic downturn. Figure 2.2 shows the 

credit loss distribution and the magnitude of losses for which the bank must hold capital. The y-axis 

represents the frequency of losses and the x-axis represents the magnitude of loss. The expected loss 

of the bank is illustrated in the area to the left of the dotted line, which indicates the historic average 

loss, and the unexpected is illustrated between the dotted line and the confidence level. It is the sum 

of the expected loss and the unexpected loss for which the bank must hold a capital buffer. The grey 

area indicates the losses that exceed the unexpected losses which are highly unlikely to occur; hence 

the bank is not required to hold a capital buffer for the purpose of these losses.     
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Figure 2.2: Distribution of Potential Losses 

 
Source: BCBS (2005) 

 

This section has given a concise understanding of the fundamentals of banking, including the risks 

that a bank faces, the overall business model of a bank and how a bank can mitigate as well as cover 

these risks. This knowledge will allow us to proceed with an understanding of why banks are regu-

lated as they are.  

 

So far, I have used the words capital and equity repeatedly. This may cause some confusion when 

addressing capital regulation. Therefore, capital requirements in the following section will be based 

on regulatory defined capital and not book equity. Although the two concepts are broadly similar, it 

is important to separate them as there are differences. Equity refers to the book value of equity on the 

balance sheet and capital refers to the regulatory defined loss absorbing capital. Certain subordinated 

and convertible debt may be included in regulatory capital, unlike the book value of equity. To avoid 

confusion, I will use capital when it is regulatory capital and equity when it is book equity. 

   

2.2 Banking Regulation  
The main purpose of bank regulation is to ensure that banks keep enough capital to cover the risks 

that they are taking. It is not possible to eliminate the overall possibility of a bank failing, but gov-

ernments want to make sure that the probability of default is very small for every given bank. By 

doing this, they hope to create a stable economic environment where businesses and private individ-

uals have confidence in the banking system (Hull 2010). One might ask why banks are not capable 

of keeping a sufficient level of capital and, like most other firms, maintaining a level of capital 
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matching the risks they take. There are two reasons that may explain why this does not hold. First, 

equity holders have historically allowed banks to take excessive risks. Second, the introduction of 

deposit insurance reduced the depositors’ incentive to monitor their bank. The impact of deposit in-

surance is to create an environment where depositors are less discriminating. 

 

2.2.1 Moral Hazard and Deposit Insurance  
As outlined in section 2.1, Fundamentals of Banking, a large proportion of a bank’s assets are fi-

nanced by deposits. Hence, the bank is exposed to liquidity risk due to the possibility that a large 

group of the depositors are withdrawing their funds simultaneously. This may occur if the depositors 

fear that the bank is in financial distress and that they might suffer a loss (Hull 2010). Whether the 

bank is actually in financial distress does not matter because the rumour of financial distress is enough 

to cause panic among depositors who might withdraw their funds as quickly as possible, which makes 

the rumour self-fulfilling (Admati and Hellwig 2013). Such a situation is staged well in the film 

classic “Mary Poppins”. The situation is very costly for the bank and this therefore creates a clear 

incentive to avoid it. Failure of the bank can also be harmful to the depositors creating a mutual 

interest in monitoring the bank’s credibility. Nevertheless, history has shown that this mutual interest 

of bank monitoring has not been enough to avoid costly bank failures, which has caused governments 

to step in to ensure stability and minimize the social cost. To maintain confidence in banks, protect 

depositors and mitigate bank fragility, government regulators in many countries have introduced 

guarantee programmes (Hull 2010). These guarantee programmes are often referred to as deposit 

insurance and typically insure depositors against losses up to a certain level. In the EU, the deposit 

insurance is enacted under the Deposit Guarantee Scheme (DGS), which reimburses a limited amount 

to compensate depositors whose bank has failed. Under EU rules, the DGS protects depositors’ sav-

ings by guaranteeing deposits of up to EUR 100,000 and helps prevent the mass withdrawal of de-

posits in case of bank failure (EC 2014). With deposit insurance, governments effectively reduce the 

risk exposure for depositors and thereby significantly reduce their incentive to monitor the banks. 

The existence of deposit incurrence creates an incentive for banks to pursue riskier strategies that 

would not otherwise be feasible (Hull 2010). For example, a bank could increase its deposit base by 

offering high rates of interest to depositors and use the funds to make risky loans. Without deposit 

insurance, it could not follow this strategy because its depositors would see what it was doing, decide 

that the bank was too risky and withdraw their funds. With deposit insurance, the strategy can be 

accomplished because depositors know that, if the bank fails, they are protected under DGS. This 
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behaviour is usually referred to as moral hazard. Furthermore, large banks are also covered by an 

implicit government guarantee arising from the fact that the social costs in case of default are so 

catastrophic. These banks are often described with the term SIFI (systematically important financial 

institutions). The popular view of SIFIs is that they are “too big to fail” and have been identified as 

the financial institution that will be bailed out if they run into financial difficulties and thereby the 

incentive to take on additional risk is increased (Hull 2010). Moral hazard is the risk that the existence 

of insurance will cause the banks to behave differently than they would without insurance. The dif-

ferent behaviour increases the risk and expected costs of the government. However, the incentive of 

risk-taking may be reduced through bank regulation if higher requirements to the amount of the 

banks’ loss-absorbing capital are set. The losses will then be covered by shareholders and not the 

depositors. Everything else being equal, shareholders will sanction too risky banks and the incentive 

for banks to take on additional risk will be reduced.  

 

2.2.2 Regulatory Agencies 
The Basel Committee on Banking Supervision, BCBS (hereinafter referred to as the Basel Commit-

tee), was formed in 1994. The committee consisted of representatives from 12 countries5 but has since 

expanded its membership base. The Basel Committee has, since its establishment been the primary 

global standard setter for the prudential regulations of banks. Its mandate is to strengthen the regula-

tion, supervision and practices of banks worldwide with the purpose of enhancing financial stability 

(Hull 2010). The Basel Committee does not possess any authority to implement regulations, thus its 

recommendations only serve as guidance for national or European laws and regulations. The recom-

mendations have historically been given substantial weight in the legislation among the participating 

countries, and the EU has continuously implemented recommendations into EU-directives. National 

Financial Services Authorities (FSAs), who, to some extent, can adjust regulation in accordance with 

national needs, monitor certain guidelines. This will be further discussed in section 2.2.6. Bank reg-

ulation has existed for many years and has been an evolutionary process, but the need hereof has 

increased significantly in the last two last decades due to increasing complexity and creativity within 

the industry. Moreover, banks are operating to a greater extent across national borders, which has 

added a greater need for global regulatory standards. The following section will provide a brief 

 
5 Belgium, Canada, France, Germany, Italy, Japan, Luxembourg, the Netherlands, Sweden, Switzerland, the United 
Kingdom, and the United States.  
 



 17 

overview of Basel I. It then moves on to discuss Basel II and Basel III, including important additions 

and modifications during the period. The main focus will be on understanding the evolution of capital 

requirements.6                            

 

2.2.3 Basel I 

Throughout the 1980s and 1990s, many countries experimented with banking and financial deregu-

lation. Basel I was a coordinated response to some of the perceived failings of deregulations. Banks 

had rapidly increased their domestic and foreign exposure in the rush to compete for larger market 

share (King and Tarbert 2011).  In some cases, these new exposures were not matched by increases 

in the intuitions’ capital bases, resulting in low capital to assets levels across the industry. Further-

more, deregulation also allowed internationally active banks to take advantage of differences in na-

tional regulations of similar assets for capital purposes resulting in unhealthy competition and regu-

latory arbitrage. In short, some national standards did not link capital requirements to actual risk 

levels and did not always account for exposures outside those reflected within the four corners of the 

balance sheet. Hence, a regulatory consensus started to build around a set of global standards that 

would provide guidance on the proper capital levels for internationally active banks. The result was 

the Basel I, which was introduced in 1998. Basel I consisted of three main components. First, the 

Basel Committee presented a standardization of the minimum regulatory capital ratio for internation-

ally active banks. Second, the Basel Committee defined what was considered regulatory capital. 

Third, the Basel Committee introduced a uniform process by which banks calculate their regulatory 

capital ratios. (ibid.).   

 

Introduction to Risk-weighted Assets 

To account for the different risk levels in a wide variety of assets, the Basel Committee incorporated 

a fundamental concept of risk-weighted assets (RWAs) into the Basel I framework. Risk weighting 

assets involves categorising a bank’s assets according to credit risk and then weighting each of these 

categories accordingly (King and Tarbert 2011). Risk-weighted assets is a measure of the bank’s total 

credit exposure. Credit risk exposure can be divided into three categories. The first consists of those 

arising from on-balance sheet assets. Each on-balance-sheet asset is assigned a risk weight reflecting 

its credit risk. Second are those arising for off-balance-sheet items. This includes bankers’ acceptance, 

 
6 Other aspects such as liquidity and funding requirements will not be addressed 
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guarantees and loan commitments. Finally, third are those arising from over-the-counter derivatives 

such as an interest swap or a forward contract (Hull 2010). Table 2.1 lists a sample of risk weights 

and asset categories specified in Basel I. Thus, all items on-balance-sheets are assigned a risk weight, 

which reflects its credit risk. 

 

Table 2.1: Risk Weights for On-Balance-Sheet Items 

 
Source: BCBS (1998) 

 

The total risk-weighted assets for N on-balance-sheet item defined as:  

𝑅𝑖𝑠𝑘	𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑	𝐴𝑠𝑠𝑒𝑡𝑠 =.𝑤!𝐿!

"

!#$

 

Where 𝐿! is the principal amount of the on-balance-sheet item 𝑖 and 𝑤! is the risk weight for the asset. 

Considering off-balance-sheet items, a credit equivalent amount is calculated by applying a credit 

conversion factor (CCF) to the principal amount of the instrument. Instruments that from a credit 

perspective are considered to be similar to loans, such as bankers’ acceptances, have a conversion 

factor of 100%. The objective is to find an equivalent amount for the risk of this instrument that is 

comparable to an on-balance-sheet item (Hull 2010).  Putting all this together, the total risk-weighted 

assets for a bank with N on-balance-sheet items and M off-balance-sheet items is: 

𝑅𝑖𝑠𝑘	𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑	𝐴𝑠𝑠𝑒𝑡𝑠 =.𝑤!𝐿! +.𝑤%∗𝐶%

'

%#$

"

!#$

 

Where 𝐿! is the principal amount of the on-balance-sheet item 𝑖 and 𝑤! is the risk weight for the asset. 

𝐶% is the credit equivalent amount for the 𝑗th derivative or other off-balance-sheet item and 𝑤%∗ is the 

Risk Weight Asset Category

0% Cash; Claims on OECD governments such as treasury bonds

20% Claims on OECD banks and OECD public sector entities such as 
securities issued by US government agencies

50% Uninsured residential mortgage

100% Claims on private sector firms such as corporate bonds.; Claims on 
non-OECD banks
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risk weight for the counterparty for this 𝑗th item (Hull 2010). Table 2.2 lists a sample of credit con-

version factor and the respective instrument. 

  

Table 2.2: Credit Conversion Factor for off-balance-sheet items 

 
Source: BCBS (1998) 

 

Capital Requirements 

Basel I required banks to keep capital equal to at least 8% of the risk-weighted assets (BCBS 1998). 

Items that was qualifying as regulatory capital were divided into tier 1 and tier 2 capital. The require-

ment is defined as: 
𝑇𝑖𝑒𝑟	1 + 𝑇𝑖𝑒𝑟	2

𝑅𝑊𝐴 ≥ 8% 

 

The Basel committee required that at least 50% of the required capital (i.e. 4% of RWA) to be tier 1.  

Tier is the most important type and the highest type of capital because it absorbs losses, e.g. equity 

and disclosed reserves. This type of capital is specified in the banks’ published accounts, which makes 

it easy to measure and regulate across markets, allowing for a high level of transparency (Hull 2010). 

Tier 2 capital, often referred to as supplementary capital, represents lower quality capital in terms of 

ability to absorb losses. It includes revaluation reserves, undisclosed reserves, hybrid debt capital 

Credit Conversion Factor Instrument Category

0%

Shorter-term commitments or commitments which can be 
unconditionally cancelled at any time, it is agreed, generally carry only 
low risk and a nil weight for these is considered to be justified on de 
minimis grounds

20% Short-term self-liquidating trade-related contingencies (such as 
documentary credits collateralised by the underlying shipments)

50% Other commitments (e.g. formal standby facilities and credit lines) with 
an original maturity of over one year

50%
Certain transaction-related contingent items (e.g. performance bonds, bid 
bonds, warranties and standby letters of credit related to particular 
transactions)

100%

Direct credit substitutes, e.g. general guarantees of indebtedness 
(including standby letters of credit serving as financial guarantees for 
loans and securities) and acceptances (including endorsements with the 
character of acceptances)
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instruments and subordinated debt. If a bank is wound up after its tier 1 capital has been used up, 

losses should be absorbed first by the tier 2 capital and, only if that is not enough, by depositors. 

 

Critique of Basel I 

Basel I was the first attempt to implement international risk-based standards for capital adequacy. 

The achievement of uniform risk-weight categories emerged as one of the framework’s greatest flaws. 

The categorical risk weights were not only crudely calibrated, but they encouraged and permitted 

regulatory arbitrage. For example, government bonds from Greece (BBB rating in 1997) received the 

same risk weighting for their debt as the United States and the United Kingdom (AAA rating in 1997) 

which meant that banks could take on additional risk without having to hold more capital. Another 

major failure of Basel I was that incentives of risk-seeking behaviour originated partly due to the 

agreement on uniform definitions of tier 1 and tier 2 capital which led to some countries to permit 

banks to rely on instruments of questionable quality as part of their capital. These and other flaws 

were thoroughly discussed and eventually resulting in partial changes of the framework in the form 

of Basel II which was implemented in 2004 (King and Tarbert 2011).     

 

2.2.4 Basel II 
The Basel II capital requirement applied to “internationally active” banks. In Europe, all banks, large 

or small, were all regulated under Basel II. The primary goal of Basel II was to further strengthen 

stability of the international banking industry while ensuring that capital regulations would no distort 

the competition among banks (BCBS 2005). To achieve this, the Basel Committee introduced more 

risk-sensitive capital requirements and a greater dependence of banks’ own assessment of risk in the 

framework. To adapt to the enlarged complexity in financial industry, Basel II provided a range of 

options to calculate capital requirement which allowed banks to apply the accurate approach for their 

operation and financial market structure (ibid.). Basel II is based on three so-called “pillars”: mini-

mum capital requirements, the supervisory review and market discipline. By far the first pillar has 

been most important, as well as the most controversial, part of Basel II. Thus, the following sections 

will mostly be providing a comprehensive understanding hereof.   

 

Pillar 1: Minimum Capital Requirements 

Pillar 1 defines the minimum capital requirement under Basel II. The general requirement in Basel I 

that banks hold a total capital equal to 8% of risk-weighted assets, with a minimum requirement of 
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50% tier 1 capital, remains unchanged. In the banking book, the minimum capital requirement for 

credit risk is calculated in a new way that reflects the credit risk of counterparties. The capital re-

quirement for market risk remains unchanged from Basel I and there is a new capital charge for 

operational risk. When the capital requirement for a particular risk is calculated directly rather than 

in a way involving risk-weighted assets, it is multiplied by 12.5 to convert it into an RWA-equivalent 

(Hull 2010). As a result, the relationship is defined as:  

 

𝑇𝑜𝑡𝑎𝑙	𝐶𝑎𝑝𝑖𝑡𝑎𝑙 = 0.08 ∗ (𝑐𝑟𝑒𝑑𝑖𝑡	𝑟𝑖𝑠𝑘	𝑅𝑊𝐴 +𝑚𝑎𝑟𝑘𝑒𝑡	𝑟𝑖𝑠𝑘	𝑅𝑊𝐴 + 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙	𝑟𝑖𝑠𝑘	𝑅𝑊𝐴) 

 

As mentioned, Basel I focused entirely on the credit risk of a bank’s assets when calculating risk-

weighted assets. Believing that the original focus to be too narrow in Basel I, the Basel Committee 

added two new elements, market risk and operational risk, when calculating risk-weighted assets. 

However, Basel II’s main contribution was its extensive revision of Basel I’s “bucket” approach to 

risk-weighted assets. With the aim of a better match between a bank’s capital requirements and the 

riskiness of its assets, Basel II specified three approaches of assessing credit risk:   

1. The Standardised Approach  

2. The Foundation Internal Ratings Based (IRB) Approach 

3. The Advanced Internal Ratings Based (IRB) Approach 

Under the standardised approach, banks calculated risk-weighted assets not only by reference to Basel 

I’s “bucket” approach, but also by the external credit ratings measured for those assets by firm such 

as Standard and Poor’s and Moody’s Investor Service. The two internal ratings-based approaches 

were designed to rely on banks’ own risk management models to calculate their risk-weighted assets 

and capital needs (King and Tarbert 2011). As only a basic level of understanding of risk weights is 

necessary in this thesis, I will not elaborate further on the specific mechanism of these approaches.             

Pillar 2: Supervisory review 

Pillar 2 is the supervisory review process. It covers both qualitative and quantitative aspects of the 

ways the risk is managed within a bank. As a result, the national supervisors, Financial Supervisory 

Authorities (FSAs), had to take on a higher level of responsibility to ensure that a bank has a process 

in place for ensuring that capital levels are maintained. In the case of unsatisfactory results, the FSA 

should act. If it is measured that a bank should keep more capital in relation to their specific risk 
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profile, the FSA may add additional capital requirements (BCBS 2005). While the first pillar aims to 

ensure that banks have adequate capital to sustain potential losses, the second pillar intends to support 

the first by encouraging better risk management techniques and to evaluate these techniques. They 

should evaluate risks that are not covered by the first pillar such as concentration risks and enter into 

an active dialogue with banks when insufficiencies are discovered (ibid.). Banks are expected to keep 

more than the minimum regulatory capital to allow for fluctuations in capital requirements. If the 

capital level of a bank is close to the minimum, the FSA should act by implementing restrictions to 

ensure that the capital level does not drop below the regulatory minimum. (Hull 2010).   

 

Pillar 3: Market discipline 

The third pillar, market discipline, focuses on transparency of banks’ actual risk profile and financial 

situation. This requires banks to disclose more information about the way they allocate capital and 

the risk they take. The extent to which regulators can force banks to increase their disclosure varies 

from jurisdiction to jurisdiction. However, banks are unlikely to ignore recommendation from the 

FSA due to potential difficulties the FSA may impose on them. Moreover, in some instances, the FSA 

may set increased disclosure requirement in order to allow the use of particular methodologies for 

calculating capital. The idea is that banks will be exposed to added pressure to make sound risk man-

agement decisions (Hull 2010).   

 

Critique of Basel II 

Despite Basel II’s importance on the latest risk assessment models, the recent global financial crisis 

of 2007-2008 showed the limitation of the framework in a number of areas. First, the crisis sorely 

demonstrated that Basel II failed to deal with the definition of tier 1 capital. Banks took advantage of 

the rather loose definition of tier 1, that were left largely intact from Basel I, by structuring financial 

products that enabled them to fulfil the requirements of Basel II with lower costs of capital. It allowed 

banks to use capital of questionable quality. Banks were structuring financial products that allowed 

them to comply technically with Basel II, while holding much lower equity levels. In some instances, 

banks were found to hold as little as 1% common equity to total assets (King and Tarbert 2011). 

Second, the financial crisis revealed critical flaws in the risk management models used by the majority 

of the banks. The same goes for the credit rating agencies during the crisis. Another flaw of Basel II, 

according to the BCBS was a “failure to capture on- and off-balance-sheet risks, as well as derivative 
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related exposure”. Lastly, and most importantly, the crises clarified a decomposition in capital levels 

over the past two decades that had left too many banks ill-equipped to absorb significant losses (ibid.).   

 

2.2.5 Basel III 

Basel III is unquestionably a response to the global financial crisis of 2007-2008 that culminated in 

a major threat to the worldwide banking system. All this occurred despite the implementation of Basel 

I and Basel II, which was designed to prevent exactly this type of situation. Thus, the primary objec-

tive of Basel III was to significantly improve the ability of the banking industry to withstand severe 

market shocks (BCBS 2010). But the roots of Basel III can be traced indirectly to the dynamisms that 

produced Basel I and Basel II, as well as the failures of both those frameworks in addressing capital 

requirements of banks (King and Tarbert 2011). It should not come as a surprise that Basel III aims 

to increase the quality and quantity of capital that banks must hold. The basic capital requirement of 

8% remains from the two earlier frameworks with additional capital buffers which will be reviewed 

later.   

 

Increasing the quality and quantity of capital 

Before the implementation of Basel III there was a limited focus on the quality, consistency and 

transparency of the regulatory capital base. Basel III introduced a framework seeking to ensure that 

the capital base of banks is backed by high quality buffers that can absorb losses during periods of 

economic distress. As mentioned before, Basel I set the risk-weighted assets at 8% with a minimum 

requirement of 50% tier 1 capital. A feature that was left largely unchanged by Basel II. Basel III 

maintains the requirement that a bank’s total capital must be at least 8% of its risk-weighted assets. 

However, Basel III requires that at least 75% of total capital consists of tier 1 capital, with only up to 

25% of tier 2 capital.  Stated differently, the tier 1 minimum capital requirement was increased from 

4% of risk-weighted assets to 6% of risk-weighted assets. Furthermore, Basel III divides Tier 1 into 

two categories, common equity tier 1 (CET1) capital and additional tier 1 capital. CET1 must account 

for at least 4.5% of risk-weighted assets when Basel III was fully implemented in 2019. Additional 

tier 1 capital may make up the remainder of a bank’s tier 1 capital, consisting of up to 1.5% of risk-

weighted assets (Tarbert and King 2011).  
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Capital Buffers 

Even during the early stages of the crisis, some banks continued to distribute dividends and to award 

staff bonuses. These distribution eroded capital reserves and reduced the ability of banks to absorb 

additional losses. For these reasons and other reasons, the Basel Committee decided, as a part of Basel 

III, two additional capital buffers was designed to serve as further defences against future losses, a 

conservation buffer and a countercyclical buffer. The common principle behind these buffers is that 

they build up capital during periods of strong growth that can be absorbed when unexpected losses 

may occur.       

 

The capital conversion buffer requires banks to hold an additional 2.5% of total capital in the form of 

CET1, over and above the 4.5% mentioned before. This effectively brings the CET1 requirement to 

a full 7% of risk-weighted assets. Banks’ capital may dip below the 7% ratio in periods of stress, but 

it must rebuild the buffer through reduction of discretionary distributions, such as decreases in divi-

dends payments, share buy-backs and staff bonus payments. Regulators may enforce reductions of 

discretionary distributions until the buffer is re-established if a bank fails to do so voluntarily. Table 

2.3 shows the percentage of earning banks are required to hold to rebuild buffer if the CET1 dips 

below the 7% ratio (Tarbert and King 2011).   

 

Table 2.3: Minimum Capital Conservation Standards 

 
Source: BCBS (2006) 

  

Common Equity Tier 1 Ratio (%) Minimum Capital Conservation Ratio (percentage of 
earnings banks are required to hold to rebuild buffer)

4.5 - 5.125 100%
> 5.125 - 5.75 80%
> 5.75 - 6.375 60%
> 6.375 - 7.0 40%

> 7.0 0%
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The financial crises showcased that the losses for banks can be extremely large when recession is 

preceded by a period of excess loan growth. When this occurs, prices go down, loans go unpaid, and 

banks begin to limit borrowing. In order to avoid this vicious cycle, Basel III requires a so-called 

“countercyclical buffer” to serve as an additional capital buffer during periods of high loan growth. 

In practice, Basel III relies on the national jurisdiction to monitor loan growth in objective measures 

such as GDP. If the national authorities assess that the loan growth has been too excessive, they are 

to enforce a countercyclical buffer on banks. The buffer may range from 0% to 2.5% depending on 

financial stability factors in each jurisdiction. When the national regulators determine that the build-

up of systemic risk has decreased, it may lift the countercyclical buffer completely. Once the national 

regulators announce a countercyclical buffer, banks must fulfil within 12 months or face potential 

restrictions on discretionary distribution similar to those discussed above as part of the conservation 

buffer. A full implementation of the countercyclical buffer would bring the CET1 ratio to 9.5% of 

risk-weighted assets (Tarbert and King). Figure 2.3 depicts the capital requirements under Basel III.    

 

Figure 2.3: Capital requirements under Basel III 
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Leverage Ratio 

Another aspect of Basel III is the rejection of the notation that capital requirements should be main-

tained solely on the basis of risk-weighted assets. Prior to the financial crisis, banks and other finan-

cial institutions had built up leverage that was seen as excessive while complying with the capital to 

risk-weighted assets requirements. As a result, the Basel Committee added an additional measure to 

reinforce existing capital requirements. Basel III introduced a “leverage ratio” there is calculated by 

comparing Tier 1 capital with total exposure without reference to risk-weighted assets. The target 

leverage ratio is 3%.  

 

Dealing with SIFIs  

Although the Basel Committee believes that increased capital and liquidity requirements will 

strengthen banks, these constraints do not fully address the system risk posed by financial institutions 

that are perceived to be “too big to fail”, the so-called Systemically Important Financial Intuitions 

(SIFIs). The financial crisis demonstrated the systemic risk inherent in the financial industry, where 

large banks would pose a serious risk to the economy if they were to collapse (BCBS 2011). The 

characterisation of SIFIs is important, as it allows the national regulators to increase capital require-

ment for these banks through a SIFI buffer. The SIFI buffer requires that the designated banks hold 

up to 3% additional CET1 capital to risk-weighted asset depending on how systemic they are per-

ceived to be (Tarbert and King).    

 

Conclusion of Basel III 

Basel III represents a significant importance in the development of uniform capital requirements. The 

framework has improved the solidity of the industry by increasing requirements of CET1 capital to 

enhance banks’ loss absorbing ability during periods of stressed market conditions. In particular, Ba-

sel III’s emphasis on quality and quantity of core capital is the framework’s very cornerstone. More-

over, in attempting to correct the shortcomings of Basel I and Basel II, Basel III incorporates liquidity 

requirements as well as a number of macroprudential tools aimed at the reduction of systemic risk. 

None of these requirements are expected to be implemented inexpensively because capital is costly, 

but capital is needed critically in order to maintain economic stability.    
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2.2.6 Scandinavian Requirements  

From the review of the Basel I, II and III, it was mentioned that the national regulators have some 

degree of power when implementing the Basel Committee’s regulatory recommendations. The Basel 

Committee’s recommendations have historically been adapted into EU law in the form of Credit Re-

quirements Directives (CRDs). The latest directive, CRD IV, introduces Basel III into EU law (BCBS 

2010). Denmark, Sweden and Norway have transposed the CRD IV into national law. The Danish 

regulators, Finanstilsynet, are implementing the CRD IV exactly as it was introduced with similar 

requirements in the phasing period. Six banks were appointed to be SIFIs, and they have therefore 

been imposed a SIFI buffer requirement.7 Denmark has chosen a model where the SIFIs are grouped 

into five categories based on their level of systematic importance. The magnitude of the SIFI buffer 

depends on the category in which the designated SIFI are placed. Therefore, the Danish SIFI buffer 

is varying between 1% and 3% CET1 of risk-weighted assets. Further, the Danish FSAs has made 

use of the countercyclical buffer in both 2018 and 2019 (Erhvervsministeriet 2018).  Norway and 

Sweden have chosen a model where SIFIs are imposed equal SIFI buffers. The Norwegian regulators 

have generally implemented stricter requirements than suggested by the Basel Committee. From July 

2013, the FSA of Norway required all banks to hold CET1 capital equivalent to 9% of risk-weighted 

assets including a conservation buffer and a systemic buffer that was introduced for all banks (Winje 

and Turtveit 2014). In 2015, three Norwegian banks were appointed to be SIFIs, and they have been 

imposed to hold additional 2% CET1 of risk-weighted assets.8 The FSA of Norway has made use of 

the countercyclical buffer, which became effective in 2015 (Norges Bank 2015). Lastly, the FSA of 

Sweden has applied a faster implementation than the framework of the CRD IV with fully phased 

requirements in 2016. Four Swedish banks were appointed to be SIFIs, and they have been imposed 

to hold additional 3% CET1 of risk-weighted assets.9  Furthermore, the Swedish FSA has made use 

of the countercyclical buffer since 2014 (Finansinspektionen 2014). The Scandinavian implementa-

tion phase of national capital requirements are shown in figures A.1, A.2 and A.3 (see Appendix A). 

In contrast to the Danish FSAs, which has not considered it necessary to introduce a faster implemen-

tation phase, both the Swedish and Norwegian FSAs have introduced a faster implementation phase 

and higher requirements. This exposes the financial institutions operating in Sweden and Norway to 

a larger regulatory shock compared to Denmark.  

 
7 Danish SIFIs: Nordea Bank Danmark A/S, Jyske Bank A/S, Danske Bank A/S, Nykredit Realkredit A/S, Sydbank A/S 
and DLR Kredit A/S  
8 Norwegian SIFIs: Nordea Bank Norway AS, DNB Bank AS, and Kommunalbanken AS  
9 Swedish SIFIs: Nordea Bank AB, Svenska Handelsbanken, Swedbank and Skandinaviska Enskilda Banken (SEB) 
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Chapter 3 

2. Theoretical Review  
The basis of this chapter is to present simplified theories of the impact that banks’ capital holdings 

and capital requirements have on lending. To achieve this, the chapter will outline various traditional 

capital structure theories starting with influential work by Modigliani and Miller (1958) followed by 

the trade-off theory and the pecking order theory. The aim of reviewing traditional capital structure 

theories is to build a theoretical understanding of banks’ cost of capital and its impact on bank lending. 

       

3.1 Traditional Capital Structure Theory 
Capital structure is the particular combination of debt and equity used by a firm to finance its activities 

(Berk and DeMarzo 2017). One of the fundamental questions in corporate finance theory is the choice 

of mix between securities and financing sources used by firms to finance real investments. This is 

especially interesting because of the question of whether firm value depends of the choice of financ-

ing. There is no universal theory of debt and equity choices but there are several useful conditional 

theories (Myers 2001). However, before moving on with the work of Modigliani and Miller (1958), 

trade-off theory and pecking order theory, the key features of debt and equity will be illustrated to 

promote the basic understanding of capital structure. In simple terms, an investment project can be 

financed through equity alone or financed through a combination of debt and equity.10 Equity and 

debt are often defined by their potential payoff and risk. Equity is the cash the shareholders use to 

finance a project. Equity has the claim to all future earnings from a project after serving its debt i.e. 

interest payments. However, in a liquidation scenario, shareholders will be paid off last. Thus, share-

holders will receive what is left, if any, after the debt holders have fully recovered their loans, yet the 

shareholders cannot lose more than the amount invested regardless of the debt holder’s recovery of 

their amount outstanding. Debt has a fixed promised payoff in the form of interest income. If a project 

goes well the debt holders do not have any share in the upside exceeding its interest income. To 

illustrate the features of equity and debt, consider an entrepreneur with the following one-period in-

vestment opportunity. For an initial investment of 100$ this year, a project will have an EBIT of 

either 100$ or -100$ next year. The EBIT depends on whether the economy is strong or weak, 

 
10 The statement is simplified as multiple hybrid capital forms exists in the market (e.g. preferred stocks, convertible 
bonds and mezzanine debt). 
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respectively. The project is financed with the same amount of equity and debt (i.e. 50% each), the 

interest rate on debt is 5% and the tax rate is 30%. If the economy is strong next year, the project 

earns a net income of 68.25$, which will make the equity worth 118.25$ and the debt holders will 

earn $2.5 in interest on the debt value of 50$, which is unchanged. If the economy is weak next year, 

the project earns a net income of -71.25$, which will make the equity worth -21.75$. Shareholders 

will only lose their initial investment of $50 due to limited liability.  Debt holders will still earn their 

interest of 2.5$ but the debt value will be reduced to 28.25$. If a taxpayer is taxed during profitable 

periods without receiving any tax relief during period of net operating losses, an unbalanced tax bur-

den arises. Thus, this example assumes that taxpayers can use the losses in one year to offset the 

profits of others. Figure 3.1 illustrates the investment opportunity.  

 

Figure 3.1: Illustration of the Implications of a Firm’s Capital Structure Choice 

 
 

There are two important insights from this example. Firstly, interest expenses are tax deductible, 

which creates a tax shield on debt. This will be discussed in the next section since it is a major pillar 

of the trade-off theory. Secondly, the debt to equity ratio effects the return on equity. The use of debt 

magnifies the return on equity. When the economy is strong, the levered return on equity is 136.5% 

compared to the unlevered return of equity of 70%. When the economy is weak, the levered return of 

Assets  $            100.00 
Liabilities (debt)  $              50.00 
Equity  $              50.00 

Strong Economy Weak Economy
EBIT  $            100.00  $         -100.00 
Interest expenses  $               -2.50  $             -2.50 
EBT  $              97.50  $         -102.50 

Tax  $             -29.25  $            30.75 
NI  $              68.25  $           -71.75 

Strong Economy Weak Economy
Assets  $            168.25  $            28.25 
Liabilities (debt)  $              50.00  $            28.25 
Equity  $            118.25  $                  -   

Levered return on equity 136.5% -100.0%
Unlevered return on equity 70.0% -70.0%

Balance Sheet at t=0

Income Statement at t=1

Balance Sheet at t=1
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equity is -100% compared to the unlevered return of equity of -70%. Thus, leverage can increase the 

return on equity in a strong state of economy and decrease the return on equity in a weak state of 

economy compared to an unlevered capital structure. The expected return of equity is higher when 

including debt to the equation assuming that both states is equally likely to occur.  

 

3.2.1 Modigliani and Miller (1958) 

Through a market value maximisation approach, Modigliani and Miller (1958) proposed, with certain 

assumptions in place, that leverage would not affect the total value of the firm. Instead, it merely 

changes the allocation of cash flows between debt and equity, without alerting the total cash flow of 

the firm. Modigliani and Miller (or simply MM) showed that this result holds under a set of conditions 

referred to as perfect capital markets: 

 

1. Investors and firms can trade the same set of securities at competitive market prices equal to 

the present value of their future cash flows (no arbitrage) 

2. There are no transaction cost, taxes, or issuance costs with security trading.  

3. A firm’s financing decisions do not change the cash flow generated by its investments nor do 

they reveal new information about them  

4. No asymmetric information exists, and each security can be replicated from other securities  

 

Under these conditions, MM presented the following results of proposition 1, considering the role of 

capital structure in determining firm value (Berk and DeMarzo 2017; Modigliani and Miller 1958). 

The proposition has become known as the irrelevance theorem.  

 

MM proposition 1: In a perfect capital market, the value of a firm’s securities is equal to the market 

value of the total cash flows generated by its assets and is not affected by its choice of capital struc-

ture, 

𝑉( = 𝑉) 

 

MM’s second proposition states cost of equity increases with the firm’s market value debt-equity 

ratio (Berk and DeMarzo 2017; Modigliani and Miller 1958).    
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MM proposition I: The cost of capital of levered equity increases with the firm’s value of debt-equity 

ratio, 

𝑟* = 𝑟) +
𝐷
𝐸 (𝑟) − 𝑟+) 

 

The cost of capital of levered equity becomes more expensive as the financial risk increases when 

using more debt. Hence, substituting more “expensive” equity with “cheaper” debt will not change 

the cost of capital of the firm, as raising the equity share of the capital structure would decrease its 

marginal costs offsetting the higher cost of equity financing. As mentioned, their argumentation is 

strictly built on the on the assumptions of perfect capital markets. However, the capital markets are 

not perfect, and the MM propositions are in direct conflict with the example presented in table 3.1 

Although, the relevance of MM’s propositions can be questioned, one could choose to look at it as 

Miller (1989, 100): “…Showing what do not matter can also show, by implication, what does”. 

 

3.1.2 The Trade-Off Theory 
The term trade-off theory is used by different authors to describe a set of related theories.  The trade-

off theory grew out of the debate over the MM irrelevance theorem. When corporate tax was added 

to the original irrelevance theorem (Modigliani and Miller 1963), it created a benefit for debt because 

it served to shield earnings from taxes. Since the firm’s objective function is linear, and there is no 

offsetting cost of debt, it would imply an optimum of 100% debt financing. To avoid this extreme 

prediction, an offsetting cost of debt is needed. Kraus and Lichtenberger (1973) provided a framework 

of the theory that the optimal leverage reflects the tax benefits of debt and the costs of bankruptcy. 

According to the theory, the total value of a levered firm equals the value of a firm without leverage 

plus the present value of the tax savings from debt, less the present value of the bankruptcy costs 

(Berk and DeMarzo 2017):  

 

𝑉( = 𝑉) + 𝑃𝑉(𝐼𝑛𝑡𝑒𝑟𝑠𝑡	𝑇𝑎𝑥	𝑆ℎ𝑖𝑒𝑙𝑑) − 𝑃𝑉(𝐵𝑎𝑛𝑘𝑟𝑢𝑝𝑡𝑐𝑦	𝐶𝑜𝑠𝑡𝑠) 

 

The equation above shows that leverage has costs as well as benefits. Firms have incentive to exploit 

the tax benefit by increasing leverage. However, if the level of debt-equity is too high, firms are more 

likely to risk bankruptcy and incur financial distress costs. The theory appears in a range of different 

theoretical papers that focus on the optimal level of leverage where the tax advantages of debt exactly 
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balance the cost of bankruptcy - an optimum where the marginal benefit equals the marginal cost. 

According to Myers (1984), a firm that follows the trade-off theory sets a target of debt-equity ratio 

and then gradually moves towards the target. The target is determined by balancing the present value 

of the tax savings from debt against the present value of the costs of bankruptcy. Frank and Goyal 

(2007) breaks Myers’s definition into two parts, static and dynamic trade-off theory.  

 

Static trade-off theory 

A firm is following the static trade-off theory if the firm’s leverage is determined by a single period 

trade-off between the tax benefits of debt and the costs of bankruptcy. As before, it argues that the 

firm will continue to issue debt up the point where the marginal value of the tax shield equals the 

marginal costs of bankruptcy. The value of tax shield increases the value of the firm. However, the 

additional leverage decreases the solvency of the firm which increases the probability of default and 

thus the probability of sustaining direct and indirect (e.g. agency costs) bankruptcy costs (Myers 

2001).  The standard presentation of the static trade-off theory was provided by Bradley et al. (1984). 

Bradley et al. (1984) specified a model, built upon risk neutral investors, that shows that financial 

distress costs and non-debt tax shields are negatively associated with leverage and taxes are positively 

associated with leverage. However, the downside of the model is the absence of retained earnings 

and mean reversion of the debt-equity ratio. Retained earnings are a part of equity, and therefore more 

profitable firms will become less levered over time, all else held equal. Mean reversion or any devi-

ation from an optimal capital structure cannot be explained in the static trade-off model. These two 

implications inspired the research of the linkage between agency theory and capital structure and later 

the origin of the dynamic trade-off model (Frank and Goyal 2007).     

 
Dynamic trade-off theory 

A firm is following the dynamic trade-off theory if the firm has a target level of leverage and if 

deviations from that target are gradually removed over time. The main features of dynamic trade-off 

theory, in contrast to the static trade-off theory revolves around the importance of expectations and 

adjustment costs. In a dynamic model, the correct financing decision typically depends on the debt-

equity ratio that the firm anticipates in the next period. The first dynamic models to consider tax 

savings against bankruptcy costs trade-off are Kane et al. (1984) and Brennan and Schwartz (1984). 

Both analysed continuous time models with uncertainty, taxes and bankruptcy costs but no transac-

tion costs. Since firms react to adverse shocks immediately by rebalancing costlessly, firms maintain 
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high levels of debt to take advantage of debt. To avoid unrealistically rapid rebalancing problems, 

Fisher et al. (1989) introduced transaction costs into the analysis of dynamic trade-off theory. Because 

of the transaction costs, the firm allows its capital structure to drift much of the time and when its 

leverage ratio gets too far out of line, the firm starts a discrete rebalancing. When firms earn profits, 

they pay down their debt until the lower limit of leverage is reached and then they recapitalise. If the 

firm loses money so that debt increase, it will again allow the drift until it upper limit of leverage is 

reached (Frank and Goyal 2007). The dynamic trade-off theory can also be used when considering 

the optional value associated with deferring leverage decisions to the next period. Goldstein at el. 

(2001) noticed that a firm with low leverage today has the subsequent option to increase leverage. 

Hence, the option to increase leverage in the future leads to reducing the otherwise optimal level of 

leverage today. Much of the literature on dynamic trade-off has already fundamentally altered out 

understanding of mean revision, the role of profit, the role of retained earnings and path dependence. 

A large amount of literature exists within the field of dynamic trade-off theory that will not be covered 

in this thesis given the focus of bank capital and lending.   

 

3.1.3 The Pecking Order Theory 

The pecking order theory was presented by Myers (1984), who was influenced by the earlier institu-

tional literature. Myers (1984) argues that adverse selection implies that retained earnings is preferred 

over debt and debt is preferred over equity. The ranking was motivated by the adverse selection model 

of Myers and Majluf (1984). However, the ordering appears from a variety of sources including 

agency conflicts and taxes. In the words of Myers (1984): “A firm is said to follow pecking order if 

it prefers internal to external financing and debt to equity if external financing is used”. The defini-

tion states that a firm should prefer to finance itself internally through retained earnings. If external 

financing is necessary, a firm should then finance itself through debt. Finally, as a last resort, a firm 

should finance itself through the issuing of new debt. The pecking order hierarchy is a relatively 

simple structure. A model that is complex is unlikely to have a simple solution. When too many things 

are factored in, a more complex range of things tends to happen. The pecking order theory can be 

derived based on adverse selection considerations, agency considerations and other factors.  

 

Adverse selection is the most common motivation of pecking order developed by Myers and Majluf 

(1984). The key idea is that the manager of the firm knows the true value of the firm’s assets and the 

growth opportunities. Outside investors can only guess when estimating these values. If the manager 
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offers to sell equity, then the outside must wonder why the manager is willing to do so. In numerous 

cases the manager of an overvalued firm will be satisfied to sell equity, while the mangers of an 

undervalued firm will not. The pecking order theory is built upon that managers are acting in the 

interest of existing investors and that existing investors do not buy new shares in a stock issuance. 

This means that managers are acting in the interest of existing investors to maximise the existing 

value of equity. This is part of the reason why stock prices on average decrease when a firm announces 

a stock issuance. Since managers are assumed to act in the interest of existing investors, and only 

managers know the true value of the firm and the value of growth opportunities, an equilibrium is 

created where any signs of an equity issue will result in a drop in firm value as any attempt by man-

agers to issue equity will be perceived as an overvalued firm by new investors. Thus, managers will 

prefer to finance growth opportunity with debt over equity. Equity will only be issued when necessary 

e.g. in the case of financial distress. Moreover, firms will prefer internal over external financing as 

asymmetric information is only assumed to be relevant for external financing (Myers and Majluf 

1984). In relation to the trade-off theory, the pecking order theory does not specify a target debt ratio. 

The debt-equity ratio is just a reflection of the needs for external financing. Firms that earn profits 

will, in the case of pecking order theory, hold less debt due to larger internal funding in form of 

retained earnings and vice versa.  

 

The idea that managers prefer internal funding is old (e.g., Butters, 1949). But there is no direct pre-

diction between about the relative use of debt versus equity when seeking external financing. These 

theories were subsequently developed into agency theories, with Jensen and Meckling (1976) being 

the prominent contribution. Jensen and Meckling (1976) and Myers (1977) emphasize the cost asso-

ciated with conflicts between debt and equity holder. They identify two primary sources of cost to 

debt holders rising from managers acting in the interest of shareholders, assets substitution and debt 

overhang. Asset substitution refers to a problem where the manager invests in risky projects even if 

the NPV is negative, as it increases the expected payoff to equity holders, as the debt holder do not 

gain any upside of the project but shares the downside of the project with equity holders. In this case, 

equity holder’s claim on a levered firm can be viewed as a call option on the firm’s asset value. 

Because equity downside risk is limited, managers have incentives to increase the riskiness by sub-

stituting safe assets with risky assets to raise the potential upside of this option. Debt overhang refers 

to a situation where equity holders refuse to invest in positive NPV projects that will increase the 

market value of the firm due to a debt burden so large that the firm cannot take on additional debt to 
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finance its future projects. The leveraged firm forgoes the positive NPV projects, since all earnings 

from new projects would go to existing debt holders, leaving equity holders with insufficient returns. 

Hence, the option to invest will be only be undertaken if the NPV of the project is larger than the 

aggregated expenses to existing debt holders and investment costs (Myers 1977). As the market value 

of the firm is depending on its future cash flows of new projects, cutting back on investing, which 

stunts growth, will make the recovery even more difficult. Both asset substitution and overhang arise 

from the purpose to optimize the market value of the firm. These and other agency costs are often 

used in the trade-off theory as balancing factors against the tax advantages of debt together with 

bankruptcy cost.  

 

3.1.4 Empirical Evidence of The Trade-off Theory and The Pecking Order Theory 

Empirically, neither the trade-off theory nor the pecking order theory seems to provide compelling 

evidence in explaining the behaviour of a firm. Both theories seem to explain some empirical obser-

vations while failing to explain others (Frank and Goyal 2007). However, the two theories do seem 

to explain certain leverage determinants. Capital structure literature has identified multiple cross-

sectional variables that appear related to leverage. However, Frank and Goyal (2007) show that a 

number of variables actually are empirically robust and financially significant by using variables that 

exhibit the most robust correlation with leverage, these variables are: growth, firm size, tangibility of 

assets, profitability, industry median debt ratios and expected inflation. This brief review will focus 

on firm size and profitability since both variables commonly are used as determinants of explaining 

bank lending and are thus included the empirical analysis of this thesis.  

 

Firm size is predicted to be positively correlated with leverage in the trade-off theory as larger firms 

will have more debt since larger firms are more diversified and have lower risk of default. Further-

more, larger firms might face lower agency costs of debt due to better reputation in the debt markets. 

Thus, the trade-off theory predicts that leverage and size should be positively correlated. This argu-

ment builds on the assumptions that larger firms will have lower adverse selection and agency costs 

from better reputation because they have been around longer and are better known in the debt markets. 

Moreover, in the pecking order theory, large firms face lower adverse selection costs and can easily 

issue equity compared to small firms, where adverse selection cost are more severe. The empirical 

literature finds a robust positive correlation between firm size and leverage, implying that the 
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explanatory power of the pecking order theory is more ambiguous than the explanatory power of the 

trade-off theory. 

The empirical studies typically find a negative relation between profitability and leverage. This neg-

ative relation is usually interpreted as being consistent with the pecking order theory and inconsistent 

with the trade-off theory. However, the theory is not quite so simple. Profitable firms should have 

more debt since the present value of bankruptcy costs are lower and the present value of interest tax 

shield are more valuable compared to less profitable firms. Furthermore, firms that generate higher 

profits relative to growth opportunities benefit from the discipline that debt provides in mitigating the 

free cash flow problem (Jensen 1986). Managers are thus forced to make wise investments. If profit-

ability is a less noisy proxy for growth than the market to book ratio, the negative relation can be 

interpreted as being consistent with the trade-off theory, though the trade-off theory predictions on 

profit are ambiguous. The pecking order theory finds a negative relation between profitability and 

leverage. As stated before, the theory argues that firms prefer internal over external funds. Thus, 

according to the pecking order theory, with investments and dividends held equal, more profitable 

firms should become less levered over time as retained earnings are used to finance the firm (Frank 

and Goyal 2007).  

Up to this point, neither theory has convincingly been able to explain all aspects of capital structure, 

but each theory has to some extent explained parts of the empirical observations regarding capital 

structure. Therefore, both the trade-off theory and the pecking order theory should be perceived to 

support the explanations about the firms’ choice of capital structure. According to this thesis’ focus 

on financial institutions it is required to dig deeper into the subject, as financial institutions are inher-

ently different from non-financial institutions.  

 

3.2 The Capital Structure of Financial Institutions 
In the following two subsections, the role of capital structure in financial institutions will be revised 

together with its effect on lending growth. First, the Modigliani and Miller (1958) propositions in 

relation to banking will be reviewed along with the question of whether the propositions hold. The 

second part outlines the bank capital channel and bank channel views. Both theories are about market 

imperfections and how these create channels through which monetary policies can affect the asset 

side of the balance sheet of the bank.     
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3.2.1 Modigliani and Miller (1958) revisited  

This subsection discusses the key differences between non-financial and financial institutions in re-

lation to their respective capital structure, and how the differences relate to the Modigliani and Miller 

(1958) propositions. Financial institutions differ from non-financial institutions in terms of capital 

structure theory, as banks engage in liquidity creation by transferring funds from savings to invest-

ments by accepting short-term liquid liabilities in the form of deposits and issuing longer-term illiquid 

loans (cf. section 2.1, Fundamentals of Banking). Thus, deposits are an operating liability that banks 

get income from. The income that the bank earns is measured as the net interest margin, which is the 

difference between how much the bank earns on its loans and the amount of interest paid out to its 

depositors. Furthermore, as explained in section 2.2.1, banks main liabilities, deposits, are guaranteed 

by the government in form of deposit insurance. It makes the interest rate paid to its depositors con-

stant, regardless of the debt to equity level.  These two aspects of banking are interesting in relation 

to MM’s propositions I and II. As mentioned in section 3.1.1, MM’s propositions state that the value 

of the firm is independent of how it is financed (proposition I), and that the cost of equity of a firm 

rises proportional with level of leverage (proposition II). If the MM propositions hold, then it does 

not seem plausible that maintaining a higher capital ratio is costly for a bank or a shortfall to the 

desired capital ratio may result in a downward shift in loan supply.  

 

The previous section emphasised other imperfections that likewise would imply that the capital struc-

ture irrelevance theorem does not hold, such as taxation, bankruptcy costs and agency costs. Propo-

sition 1 theoretically holds with no taxation and no market imperfections. However, banks’ existence 

is a result of information asymmetries between borrowers and lenders, and they suffer themselves 

with agency issues between shareholders and managers (Dewatripont and Tirole 1994). Similarly, 

taxation and deposit insurance create distortions. In fact, the MM propositions are a very misleading 

way to think about financial intermediaries, particularly banks. The reality is that depositors do not 

know much about the projects in which the banks invest. A large function of banks is to specialise in 

knowledge about the projects in which they invest. Depositors have no idea what risky projects the 

banks have in their portfolio, and they are not compensated for any risk. Shareholders will deal with 

the ups and downs of the portfolio and the depositors will get a fixed interest rate. Deposit insurance 

rewards leverage because funding with deposits means that shareholders get the upside, but taxpayers 

get the downside. Hence, it seems reasonable to suggest that MM’s proposition I does not hold for 

banks. Deposit insurance implies the break of MM’s proposition II, as increased leverage does not 
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increase the cost of equity under these terms. The corporate income tax rewards banks for leverage, 

because interest is tax deductible, which gives banks an incentive to increase the amount leverage. If 

both propositions do not hold it would imply that loan supply can be negatively affected by regula-

tions of capital ratios, as it would entail a shift from a more attractive standpoint. However, caution 

must be taken. If MM’s proposition II does hold, it would not necessarily be that capital ratios are 

negatively correlated with loan supply. Labonne and Lamé (2014) argues that, with or without taxes, 

equity costs rise with leverage as risk in the bank would increase, and investors would want to be 

adequately compensated for the riskiness of their investment in the bank. Consequently, raising the 

equity share of the capital structure would decrease its marginal costs, offsetting the higher cost of 

equity financing. In this setting, the impact of bank capital on loan supply is unclear. Admati et al. 

(2013) argues that loans and deposits are inherently operating activities of a bank. The bank incurs 

real costs on deposits beyond the interest given, such as that the convenience of having ready access 

to cash trough ATMs, transaction services from checking, bank transfers or credit and debit cards 

associated with these deposits. The provision of these services is a productive activity, generating 

income from the difference between revenues received and the costs, which include the real costs of 

providing services. However, banks have significant market-rate funding through debt markets. As-

suming that deposits are held constant, increasing leverage would imply higher cost of equity.  

 

The previous discussion of the relation between MM’s propositions and lending growth have been 

abundant in illustrating that in capital markets with some type of frictions it might be possible to 

imagine a scenario where the loan growth of banks is affected by their capital structure. In particular, 

it seems possible that capital requirements are negatively associated with lending growth and capital 

ratios are positively associated with lending growth. 

 

3.2.2 Monetary Transmission Mechanism  

Politicians have in recent decades been interested in understanding the mechanism that has the po-

tential to alter banks’ lending behaviour and the role these play in affecting the economy more 

broadly. The large amount of literature reviewing the “bank lending channel” for the effects of mon-

etary policy on the volume of credit in the economy is only part of the research reflecting the interest 
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in this topic.11 The impact of regulation on lending supply has also received a lot of attention by 

researchers, especially after the Basel Capital Accord that designed the risk-based capital require-

ments for banks. There are two ways in which bank capital may affect the impact of monetary 

shocks—first, through the traditional “bank lending channel”, and second, through a more “direct” 

mechanism referred to as the “bank capital channel”. Both channels rest on the failure of the MM 

theorem of financial structure irrelevance but for different reasons (Gambacorta and Mistrulli 2004). 

Bank capital may affect the impact of monetary through “bank lending channel” due to the imperfec-

tions in the market of debt. In particular, the market for uninsured debt suffers from asymmetric 

information using the logic from the pecking order theory. To illustrate this argument, consider two 

banks, which are completely identical except from the fact that one of the banks has a higher ratio of 

liquid assets to total assets. After a monetary tightening, deposits drop, and banks raise uninsured 

debt in order to protect their loan portfolio. The increase of uninsured debt, under the assumption of 

asymmetric information, would make the marginal cost of external financing an increasing function 

of the amount raised. This would not be enough to offset the impact of the monetary shock, imposing 

the two banks to decrease the asset side of the balance sheet. The more liquid bank is in a better 

position to protect its loan portfolio by decreasing its amount of liquid assets to adjust for the mone-

tary tightening. As mentioned earlier, the MM theorem states that the value of a firm is unaffected by 

how it is financed. In the light of the previous example, the MM theorem would suggest that the two 

banks could completely offset the decrease in deposits by raising uninsured external funding. The 

“bank lending channel” will not be the theoretical foundation of this thesis. However, there will be 

used a control variable for liquidity in the regression to make sure that it does not influence the results.   

 

The existence of a “bank capital channel”, where shocks to a bank’s capital affect the level and com-

position of its assets, implies that changes in bank capital regulation have implications for macroeco-

nomic outcomes, since profit maximising banks may respond by altering credit supply. The “bank 

capital channel” is based on three assumptions. First, an imperfect market for equity meaning that 

banks cannot easily issue new equity because of the presence of agency cost and tax disadvantages. 

Second, a maturity mismatch between assets and liabilities that exposes banks to credit risk. Recall 

to Chapter 2, banks assets typically have a longer maturity than liability which is referred to as 

 

11 See, for example, Bernanke and Blinder (1992), Bernanke and Gertler (1995), and Kashyap and Stein (1995, 2000). 
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maturity transformation. Third, a direct influence of regulatory capital requirements on the supply of 

credit (Gambacorta and Mistrulli 2004). If focusing on the second assumption, the mechanism is as 

follows. After an increase in interest market rates, a smaller fraction of loans can be negotiated com-

pared to deposits. Loans are mainly long-term, while deposits are typically short-term. Thus, banks 

bear a cost associated with maturity mismatch that reduces earnings and then capital. If equity is 

sufficiently low, banks cut back on lending, otherwise they cannot meet the requirements. An im-

portant focus of the literature of the “bank capital channel” has been whether the risk-based capital 

requirements in the early 1990s caused banks to reduce lending and whether this may have intensified 

the decline in economic activity in some countries. These studies have mostly been focusing on the 

US with only a limited number of investigations in other countries. In one major effort based on US 

data, economists identified the regulations introduced by the Basel Committee in 1988 as a possible 

explanation for the decline in lending in the US during the recession in the early 1990s. Using time-

series and cross-sectional data US banks, researchers attempt to support this connection. The empir-

ical studies of the impact of bank capital and capital requirements on lending will be reviewed in the 

following chapter. 
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Chapter 4 

4. Review of Empirical Studies  
The theoretical literature reviewed in the previous chapter generally points out different aspect of 

capital structure under certain assumption, but each theory has to some extent explained parts of 

empirical observations regarding the impact of bank capital and capital requirements on lending. The 

magnitude of the effects on lending is an empirical question, which will be studied in this chapter. 

The empirical literature concerning loan growth is plentiful and diverse in the sense that the studies 

vary depending on their research scope, estimation approach and the type of data. The review of 

empirical literature will be limited to studies that investigate the impact of bank capital and capital 

requirements on lending growth. Furthermore, it will be divided into three branches according to the 

specification of the main explanatory variables: capital ratios, capital requirements and welfare cost. 

The chapter will present and discuss estimation techniques, main findings and the of type data. More 

attention will be given in particular to some studies as the research design of this thesis draws inspi-

ration from these studies.  

 

4.1 The impact of bank capital on lending  
Most of the literature on the impact of capital shocks on bank lending emerges after the US recession 

in the early 1990s. It was inspired by questions as to whether the economic situation was worsened 

by capital-constrained banks cutting back on lending at an inconvenient time. A question often re-

ferred to as the “capital crunch” hypothesis (Bridges et al. 2015). Bernanke and Lown (1991) found 

that in some regions, a shortage of equity, limited banks’ ability to issue loans. In the same study, 

Bernanke and Lown (1991) find a significant positive relationship between capital ratios and lending 

growth in the state of New Jersey. Additionally, well-capitalised small banks expanded their lending 

more than poorly capitalised banks otherwise they cut back their lending by less. However, Sharpe 

(1995) concludes that the research generally failed to link the reduced bank lending to the changes in 

capital ratios. This leads to the second branch in literature, which discusses the relation between 

changes in capital requirements and bank lending behaviour. Furfine (2000) finds a role for capital 

regulations in explaining the decline in loan growth and rise in bank capital in a theoretical model 

adjusted to the US data in the period of recession, an insight that will be applied in this thesis. Simi-

larly, Ediz, Michael and Perraudin (1998), find that capital requirements significantly affect bank’s 
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capital ratios, but that they appear to adjust by boosting their capital level rather than reducing lend-

ing. One approach in the area in the partial adjustment model, in which banks appear to adjust over 

time to their target of capital. Using the partial adjustment model of Hancock and Wilcox (1994), 

Francis and Osborne (2009) estimated a target capital ratio for each bank in the UK using 1996-2007 

data. The authors regress bank lending behaviour on the deviation of the actual capital ratio from 

target and estimate that 1%-point increase in capital requirements is found to lead to a fall in total 

lending. Furthermore, Hancock and Wilcox (1994) find that banks that have less capital than required 

to risk-weighted assets appear to shift away from assets with low weights, such as securities, and 

have shifted towards assets with higher risk weights, such as commercial real estate and business 

loans, did not lead to any significantly reduction in lending. The studies of Bernanke and Lown (1991) 

and Hancock and Wilcox (1994) were some of the first studies one the impact of bank capital and 

capital requirements’ effect on lending. Both studies have inspired a series of studies, but they have 

also suffered from some limitation. For example, they are both cross-sectional studies and thus the 

study of lending behaviour does not include the fact that capital ratios of banks changes over time. 

Later studies have almost exclusively focused on panel datasets to improve the implications from the 

earlier models estimated. Moreover, the framework of the regression models is incomplete. Bernanke 

and Lown’s (1991) regression model does not include control variables and Hancock and Wilcox’s 

dependent variable, loan growth, includes securities, which in the majority of recent studies are ex-

cluded to solely focus on loans.      

 

4.1.1 Recent studies 

In a study of the impact of bank capital on lending, Berrospide and Edge (2010) use panel regression 

techniques following Bernanke and Lown (1991) and Hancock and Wilcox (1994). Depending on the 

capital ratio used, they find that a 1%-point increase in the capital ratio leads to an increase in annu-

alised loan growth between 0.7-1.2%-points. The impact of a capital surplus12 on loan growth is 

roughly to increase loan growth by 0.25%-points when capital exceeds its target level by 1%-point. 

In other words, loan growth is larger for banks with higher levels of excess capital.  They use quarterly 

balance sheet data for large US bank holding companies in the period 1992-2009, and they specifi-

cally rely on the approaches that were developed by Bernanke and Lown (1991) and Hancock and 

Wilcox (1994) in the progress of their empirical models. Berrospide and Edge (2010) point out a 

 
12 Deviations of actual capital levels relative to a target capital level.  
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possible bias, a so-called survivorship bias.13 This occurs as they only include bank holding compa-

nies that remained in operation by the end of their sample period. They seek to address the issue by 

taking on additional estimation approaches to test the robustness of the results. Through Lown and 

Morgan’s (2006) vector autoregressive (VAR) model, they test the dynamic of exogenous changes in 

banks’ capital ratios. Despite the application of a different approach the results remain roughly simi-

lar, i.e. the errors that potentially would occur from survivor ship bias are found to be non-existent.    

 

Berrospide and Edge (2010) specify two models to test the effect of bank capital and capital require-

ments on lending growth. The first model uses capital ratios as the main explanatory variable which 

is similar to Bernanke and Lown’s (1991) model. The second model uses capital surplus or shortfall 

following Hancock and Wilcox (1994). The model uses different capital ratios as the main explana-

tory variable. The three capital ratios are: the equity-to-assets ratio, the total capital to risk-weighted 

assets ratio and the tier 1 capital to risk-weighted assets. The model is specified in equation 4.1 below.  

 

∆%𝐿𝑂𝐴𝑁,,. =.𝛼/∆%𝐿𝑂𝐴𝑁!,.0/ +
1

/#$

.𝛾/∆%𝐺𝐷𝑃.0/ +
1

/#$

.𝛿/𝐼𝑁𝐹.0/ +
1

/#$

.𝛽/∆𝑅𝐸𝐹.0/

1

/#$

+.𝜍/𝑆𝑇𝐷.0/ +
1

/#$

𝜓𝐿𝐼𝑄𝑈!,.0$ + 𝜒/𝐶𝐻𝐺!,.0$ + 𝜓𝑍!,.0$ + 𝜖!,.	(4.1) 

 

Berrospide and Edge (2010) model the growth rate of loans (∆%𝐿𝑂𝐴𝑁!,.) as a function of its own 

lags, lags of the aggregate economic growth (∆%𝐺𝐷𝑃.), lags of GDP price inflation rates (𝐼𝑁𝐹.), 

lags of the change in the federal funds rate (∆𝑅𝐸𝐹.) and lags of lending standards (𝑆𝑇𝐷.). In addition, 

they include lagged bank specific characteristics such as a control of bank liquidity (𝐿𝐼𝑄𝑈!,.), which 

is measured by the ratio of net charge-offs to total assets d𝐶𝐻𝐺!,.e. The last variable included is the 

estimate of banks’ capital surpluses or shortfalls 𝑍!,., which is the main variable of interest. GDP 

growth and the inflation rate are used to control for changes in loan demand while lending standards 

are used to control for credit supply that occurs from changes in banks’ lending behaviour. Changes 

in federal funds rate control for monetary policy changes. At the bank level, controls for bank liquidity 

(measured by liquid assets to total assets) and risk (measured by the ratio of net charge-offs to total 

 
13 Survivorship bias is the logical error of focusing solely on subjects that have made it past some selection process. In 
this case it refers to only considering banks that have survived the entire time period of the empirical study.  
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assets) are included. They are using a one-way fixed effects model to capture any additional omitted 

bank-specific factors that are constant over time. The majority of panel data studies with subject to 

this focus uses a bank fixed effect, however, several papers have used a two-way fixed effects model 

to control that time effects for aggregated demand and supply factors are constant across banks but 

varies across time. This is a contradiction compared to Berrospide and Edge’s (2010) model. As 

mentioned, Francis and Osborne (2009) estimate a model similar to the second model of Berrospide 

and Edge (2010) on a quarterly dataset of UK banks from 1996 to 2007. Particularly, they estimate 

that a 1%-point increase in capital surplus is found to lead to a 0.06%-points increase in loan growth. 

Berrospide and Edge (2010) estimate that a 1%-point increase in the equity to-asset ratio leads to a 

0.8%-points increase in loan growth.   

 

4.2 The impact of capital requirements on lending 
As reviewed in section 2.2, capital requirements have been a central tool of prudential regulation of 

banks in most countries the past decades. Recent studies seem to confirm the consensus that capital 

requirements reduce loan growth. Aiyar et al. (2012) find that UK banks from 1998 to 2007 responded 

significantly to changes in regulatory capital requirements by reducing their loan supply. Kragh and 

Rangvid (2016) use a unique and confidential Danish dataset of 118 banks in the period 2007-2014 

to identify the impact of bank-specific time-varying capital requirements on banks’ lending and cap-

ital decisions. They find that banks increase their capital ratios after capital requirements are in-

creased, implying that robustness in the banking system is also increased. The increase in capital 

ratios is partly due to banks cutting back on lending. Moreover, they find that lending growth is 

reduced when capital requirements are increased, and the effect is larger for publicly listed banks. 

Interestingly, they find that large banks cut back lending less than small banks. In addition, Bridges 

et al. (2015) studied in what way banks react to changes in regulatory capital requirements using a 

UK dataset in the period 1990-2011. They find that changes in regulatory requirements typically leads 

to a change in actual capital ratios. In response to an increase in capital requirements, banks tend to 

gradually rebuild the buffers they initially held above the regulatory minimum. In the year following 

an increase, banks tend to cut lending to commercial real estate, to other corporates and household 

secured lending. The response of unsecured household lending is close to zero over the first year. 

Loan growth mostly recovers within three years. Lastly, the analysis suggests banks’ responses vary 

depending on bank size, capital buffer held and direction of the change in capital requirements. Con-

sidering the 2011 capital exercise on bank lending initiated by the European Banking Authority’s 
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(EBAs), Mésonnier and Monks (2015) find that banks in banking groups forced to increase their 

CET1 capital ratio by 1%-point had an annualised loan growth that were 1.2%-points lower than that 

of banks in unconstrained groups. The aim of Mésonnier and Monks’ (2015) analysis is to test 

whether banks that were obliged to increase their capital buffers as part of the capital exercise exhib-

ited significantly different lending behaviour over the recapitalisation period. Their cross-sectional 

model is presented in equation 4.2: 

 

𝑌!,%,2 = 𝛼 + 𝛽$𝑆ℎ𝑜𝑟𝑡𝑓𝑎𝑙𝑙% + 𝛽3𝑋!,%,2 + 𝑆2 + 𝜖!,%,2 	(4.2) 

𝑌!,%,2 is the annualised loan growth of total loans for bank 𝑖 belonging to banking group 𝑗 and located 

in country 𝑘, 𝑆ℎ𝑜𝑟𝑡𝑓𝑎𝑙𝑙% is the ratio of capital shortfall (the capital of bank 𝑖 less the EBA capital 

requirement) to risk-weighted assets. 𝑋! represents a range of bank-specific characteristics including 

size and liquidity and 𝑆2 is a control variable for loan demand at the level of country 𝑘. They find 

that a 1%-point increase in capital shortfall is found to lead to a 1.48%-points decrease in loan growth 

(Mésonnier and Monks 2015).  

Kragh and Rangvid (2016) specify a panel regression model to identify the effect of bank-specific 

capital requirements on lending growth. The model is specified in equation 4.3: 

Δ𝐿𝑜𝑔d𝐿!,.e = .𝛽2

4

2#5

ΔCR6,708 + 𝛾𝑋 + 𝛼! + 𝜂. + 𝜖!,.	(4.3) 

Δ𝐿𝑜𝑔d𝐿!,.e is the percentage change in bank lending of bank 𝑖, ΔCR6,7 is the percentage point change 

in the bank-specific capital requirements, and 𝑋 is a vector of bank-specific control that might affect 

banks’ lending decision and their ability to accumulate capital. Particularly, they control for changes 

in asset quality by including loan loss reserves and charge offs, changes in earnings by including 

return on assets, and changes in balance sheet size by including the log of total assets. Finally, they 

use bank fixed effects to control for unobserved and time-invariant heterogeneity at the bank level 

and time fixed effects to control for macroeconomic and demand-side effects that are common to all 

banks at a given point in time. They find that a 1%-point increase in capital requirements reduces 

lending growth by 1%-point.               
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Despite the similarity of the two studies presented above, the type of regression is significantly dif-

ferent. Firstly, Kragh and Rangvid (2016) use the change in lending growth as an explanatory varia-

ble, which is associated with a sequence of point in time, where Mésonnier and Monks (2015) use 

the capital shortfall ratio as an explanatory variable, which is associated with the same point in time. 

In statistics, Kragh and Rangvid (2016) are using a cross-sectional regression and Mésonnier and 

Monks (2015) is using a time-series regression. This highlights an important distinction to be aware 

of when interpreting the slope coefficient. The use of both cross-sectional and time-series regression 

is common in the literature, but the interpretation of the slope coefficients is slightly different when 

examining the results. The slope coefficient of a cross-sectional regression reflects changes in the 

value of a variable from one unit to another in the same population. In other words, the slope coeffi-

cient reflects differences between banks and does not reflect the changes of an individual bank. 

Strictly seen it is only admissible to give the slope coefficient an interpretation of an individual bank 

when dealing with time-series regression. Secondly, the use of time fixed effects, as a substitution for 

macroeconomic and demand-side control variables, has become increasingly popular in recent stud-

ies. Bridges et al. (2015) use a two-way fixed effects estimation. In addition, they test for robustness 

by dropping time fixed effects and include macroeconomic plus demand-side control variables in-

stead. They find that their result is broadly robust to such a substitution. Robustness tests are common 

in literature among authors that uses two-way fixed effects, and it is the general conclusion to deter-

mine whether the results are plausible.  

Among the most recent studies, I find two studies by De Nicoló (2015) and Deli and Hasan (2016) 

who provide global analyses of the effect of capital requirements on lending growth and real activity. 

De Nicoló (2015) specifies a model to estimate the impact of changes in capital requirements on bank 

lending using a panel of 1400 publicly traded banks in 43 advanced and emerging market economies 

for the period 1982-2013. The evidence presented suggests that a negative impact of an increase in 

capital requirements on bank lending and real activity in the short- and long-term appears to be larger 

than previously thought. To be sure, De Nicoló (2015) wishes for more research to support the esti-

mates as well as robustness hereof. Deli and Hasan (2016) provide a global analyse as well, but in-

stead of using capital requirements as the explanatory variable, they use a variable termed capital 

stringency. The variable capital stringency, introduced by Bath et al., (2013), encapsulates ten differ-

ent regulatory laws into a single general index weighted equally. Subsequently, they decompose cap-

ital stringency to its components to examine the separate effects of each one of these capital regula-

tions on loan growth. Deli and Hasan (2016) find that overall capital stringency only has a weak 
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negative effect on loan growth. In fact, banks with modestly high level of capital do not experience 

any negative effects of increasing requirements on loan growth. Instead, they find that the components 

of capital stringency that have the strongest negative effect on loan growth are those requirements 

related to banks use of borrowed funds and assets other than cash or government securities.  

4.3 Welfare Effects  
In other aspects of the more recent literature, several authors have attempted to analyse the welfare 

effect of capital requirements. Van den Heuvel (2008) presents a simple framework, which embeds 

the role of liquidity creating banks in an otherwise standard general equilibrium growth model. As 

mentioned earlier, capital requirements are costly because they reduce the ability of banks to create 

liquidity. Using US data, he finds that the welfare costs of Basel II capital requirements are found to 

be equivalent to a permanent loss in consumption of between 0.1% and 1%. Finally, he concludes 

that the Basel II capital requirements are too high. De Nicoló et al. (2014) assess the impact of capital 

regulation on lending, metrics of efficiency and welfare in a dynamic setup. Calibrating the model 

using US banking data, one key result of their findings is an inverted U-shaped relationship between 

bank lending and capital requirements, which translates into an inverted U-shaped relationship be-

tween welfare and capital requirements. According to their estimates, when capital requirements of 

the Basel II type are in the 1-2% range, banks find it optimal to fulfil them through an increase in 

lending. However, once the capital requirement crosses the 3% threshold, banks find it optimal to 

fulfil them through a decrease in lending. Christiano and Ikeda (2013) modify an otherwise standard 

dynamic stochastic general equilibrium (DSGE) model, in order to study the macroeconomic effects 

of placing capital requirements on banks in the US. Their estimates suggest that banks generate a 

very substantial welfare gain in steady state when capital requirements are imposed. These papers 

provide relatively consistent picture of the impact of capital requirements on lending and welfare with 

the consensus of an inverted U-shaped relationship between regulations and welfare effects. How-

ever, the assessment of when the regulatory threshold begins to decline differs evidently. Van den 

Heuvel (2008) and De Nicoló et al. (2014) find the threshold to be relatively low (lower than Basel 

II ratios), whereas Christiano and Ikeda (2013) find the threshold to be relatively high (higher than 

Basel III ratios). Finally, the broad range of literature that has evolved since the early 1990s suggests 

that capital ratio held by banks has a positive effect on lending growth and regulatory capital require-

ments have a negative effect on lending growth. Various capital ratios, capital requirements and cal-

ibrated variables, such as capital surplus/shortfall, have been used as explanatory variables in the 

framework of estimating the effect on lending. The recent literature has generally relied on panel data 
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and one- or two-way fixed effects models to estimate the relationship. It seems that a two-way fixed 

effects model is preferred. I will use these insights from the empirical literature as guide to the re-

search design in Chapter 6 followed by a comparison of the results of my study to the results just 

presented in Chapter 7. 
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Chapter 5  

5. Data  
The chapter provides a comprehensive review of the data used in the empirical analysis. The quality 

of an acceptable analysis is subject to the quality of initial data screening and treatment. Thus, the 

objective of this chapter is to identify the general features of the data and the data limitations. First, 

there is given an overview of the data to be used and where it has been collected. Second, I discuss 

the characteristics of the desired optimal sample and in what way it deviates from the actual sample. 

Lastly, the data screening process and data quality are discussed. 

 

5.1 Data Collection  
The data has been collected from different sources. I obtain information about banks’ balance sheets 

and income statements from the Bank Focus database of Bureau van Dijk (BvD). In addition, I obtain 

the information about country level economic data from the World Bank including real GPD, inflation 

(GDP deflator) and the national CB lending rate. Lastly, I obtain information about the domestic 

capital requirements from the national FSAs, respectively. The capital requirements are reviewed 

with different frequency in the three countries. In Sweden, the national FSA reviews the capital re-

quirements quarterly whereas Denmark and Norway have less frequent reviews. All official publica-

tions on capital requirements in the period of analysis have been reviewed and included in the dataset 

both with the date of publication and enforcement. I decided that 2013 should be the starting point in 

order to measure the effects of the implementation of the Basel III regulatory framework on lending. 

I focus on all publicly listed and non-listed commercial banks, savings banks, cooperative banks, 

bank holding companies, finance companies and real estate and mortgage banks.  

           

5.1.1 The Optimal Sample  

The subsequent paragraphs will discuss the characteristics of an optimal sample if unlimited data was 

available and how the optimal sample differs from the actual sample. The optimal sample contains 

all banks operating in at least one of the three countries, assuming that the objective is to study the 

effect of bank capital and capital regulation on credit supply in Scandinavia. The optimal sample 

consists of a complete (strongly balanced) dataset of the variables of interest (cf. Chapter 6) over the 

period 2011-2019. Below are listed three overall objectives of the desired optimal sample.  
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Objective 1: Specific capital requirements for each bank   

The goal is analysis of the effect of capital requirements on credit supply. Ideally, the capital require-

ments would be specified for each bank since some of them carry both national minimum capital 

requirements and bank specific capital requirements i.e. SIFIs. Varying bank-specific capital require-

ments have become more appealing after the introduction of Basel III, where the second pillar, which 

includes supervisory review, has given more power to the national FSAs to impose additional capital 

requirements upon specific banks.     

 

Objective 2: Unconsolidated bank statements for publicly listed and non-listed banks    

Ideally, it would be desirable to use consolidated statements whereby the parent firm integrates the 

statements of its subsidiaries. It seems more rational that decisions regarding a bank’s activities are 

taken on a group level as a whole rather than on a subsidiary-by-subsidiary basis. This logic is sup-

ported by the research of Berrospide and Edge (2010). However, I restrict the sample to solo and 

unconsolidated reports due to the CRD IV practice of setting individual capital requirements at the 

level of the solo entity as well as at the group level. This practice differs from Berrospide and Edge 

(2010) and Francis and Osborne (2009), but since the behaviour of individual banks in response to 

regulation are of interest, I believe that using solo-level banking data is important to this analysis. 

Furthermore, the sample includes both publicly listed and non-listed banks because they altogether 

constitute the aggregated effects of bank capital and capital requirements on lending to the real econ-

omy. Koehler (2012) argue that publicly listed and non-listed banks bear equal societal cost in the 

event of distress or defaults and are therefore subject to the same regulation introduced by the Basel 

Committee. 

 

Objective 3: Quarterly data 

The focus is to analyse the effects of the Basel III regulatory framework, which has been phasing-in 

gradually from 2013 to 2019. The optimal period is from 2011 to 2019 to capture the full effects of 

the implementation from the very beginning. Furthermore, it is desired to use quarterly data to annual 

data to capture more accurate effects of capital requirements. It is more likely to capture the banks’ 

response to capital requirements if more time observation is available. If the banks’ response rapidly 

to a large incremental increase in capital requirements, it might not be visible to catch the effect using 

annual data. I acknowledge that there is a chance that the selected time period could suffer from “time 
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period bias”, as it does not include an economic downturn such as the financial crisis of 2007 and 

2008 and the following years of slow, flat and declining growth. In order to prevent this, I have used 

a large number of observations that span a wide time range. This will allow the short-term observation 

to blend out and enable the results to be general, reflecting the true picture under a wide range of 

situations. However, it is neither possible nor optimal to include data from 2007 on. First, the Bank 

Focus database does not have sufficient coverage of data during this period. Second, even if data were 

available during this period, the study in focus would be biased by government capital injections as 

evidenced by US data (Berrospide and Edge 2010). Third, the definition of CET1 ratio has been 

altered in implementation of the Basel III regulatory framework (King and Tarbert 2011). Thus, it is 

also a potential bias in the research, as there is included data from 2011 and 2012. Based on the 

research design it is inevitable and considered to be less important.   

 

5.1.2 Achievement of the Optimal Sample  

The first objective of data collection was not achieved. It was not possible to collect data of bank-

specific capital requirements because it was publicly unavailable across the Scandinavian countries. 

The second objective of data collection was successfully achieved. The third objective of data collec-

tion was partially achieved. A large proportion of small banks have missing data in the beginning of 

the period. In particular, small banks have missing observations for the financial years of 2011, 2012 

and 2013. Furthermore, the analysis is based on annual data. As stated above, I would have opted for 

quarterly data to get more time observation. However, given that Bank Focus observations are based 

on annual data, I focus on results based on annual data. 

 

5.2 Data Screening 
As previously mentioned, the Bank Focus database, which is developed by Bureau van Dijk (BvD), 

has been the preferred choice of database. Bank Focus collects financial data of 55,000 banks and has 

a comprehensive coverage of both public and private banks. The database offers a wide range of 

report standardisations and detail. The detailed universal format makes it possible to compare banks 

globally using consistent financial criteria. Each bank report contains a detailed consolidated and/or 

unconsolidated income statement and balance sheet. A potential concern surrounding the data is sur-

vivorship bias. The data sample only contains banks that existed over the entire period. It could there-

fore potentially suffer from survivorship bias, which would tend to lower the estimated effect of bank 

capital and capital requirements on credit supply. Unfortunately, Bank Focus deletes the historical 
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information on banks that no longer exist in the latest release, so only active banks can be found in 

the database.14 For example, the 2019 release of Bank Focus does not contain information on banks 

that no longer exist in 2019 but did exist in previous years. To address this concern, it would be 

possible to follow the same approach as Gropp and Heider (2010) by using historical, archived re-

leases of the database. Thus, I have chosen to follow this approach and to include information on 

banks that have been active at some point during the research period to address most forms of survi-

vorship bias. A full list 588 Scandinavian banks were obtained and subsequently screened in order to 

ensure the data is useable, reliable and valid for testing, using following criteria:   

  

1. For a given bank, Bank Focus provides financial statements regarding different consolidation 

codes i.e. C1, C2, U1 and U2.15 Given this fact, I dropped C1 and C2 accounts to avoid double 

counting of financial data. A total of 232 banks were excluded from the sample. 

2. Bank Focus gives the specialisation (status) of a bank in the sample. This feature is important 

since the focus of study is on banks whose primary activity is lending. Hence, from the sample of 

active and inactive banks in Scandinavia, I exclude the following type of banks: investment banks, 

private banking/asset management firm, investment and trust corporations, securities firms and 

other non-banking credit institutions. Moreover, there are deviations in capital requirements for 

these types of banks compared to banks whose primary activity is lending. Specialised govern-

mental credit institutions have similarly been excluded from the sample as their business model 

and lending activity are considerably different than the banks in this study. Central banks are not 

included as their purpose is to lend to banks under investigation in this study and not directly to 

the real economy. Therefore, the bank types included in the sample are saving banks, cooperative 

banks, real estate and mortgage banks, bank holding and holding firms and finance firms. A total 

of 58 banks were excluded from the sample. 

3. Banks with missing observations in total assets, gross loans and capital, and also banks that re-

main in the sample less than 4 years are excluded from the sample. This is partially because of 

the model specifications as the one-period lagged dependent variable is added as control for au-

tocorrelation. Thus, the estimated model requires at least 3 years of data to assemble one-time 

observation. Furthermore, it requires a minimum of two-time observation to capture the effect of 

 
14 Note that such survivor bias was of limited concern for both Bernanke and Lown (1991) and Hancock and Wilcox 
(1993, 1994), since these studies employed cross-sectional data over a single year.  
15	C1: Consolidated accounts with no unconsolidated companion, C2: Consolidated accounts with an unconsolidated 
companion, U1: Unconsolidated accounts with no consolidated companion, U2 Unconsolidated accounts with a consol-
idated companion. 
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bank capital and capital requirements on loan growth. A total of 58 banks were excluded from the 

sample. 

4. An observation has been defined as an outlier if it lies within the top or bottom percentile of the 

distribution of the annual growth rate of lending. If a bank has an outlier in the annual growth of 

lending it is completely removed from the sample. In statistics, this is referred to as winsorizing. 

I do not want the data sample to be driven by unnaturally high and low growth rates and by 

limiting extreme values I can reduce the effect of possible spurious outliers. This is supported by 

Berrospide and Edge (2010) and Gambacorta and Mistrulli (2004). A total of 32 banks were ex-

cluded from the sample. 

5. Once again, in order to minimize the influence of extreme outliers, I remove observations with 

more than 100% growth in total assets over a single period. I also drop banks with loans books 

smaller than 25% of assets to further restrict the focus on traditional banking. A total of 8 banks 

are excluded from the sample. The final sample consist of 1800 time-observations for 200 banks.  

 

5.3 Data Criticism 
This section will outline some issues regarding the data collected as the validation of the empirical 

analysis and results are dependent on the quality of the data. First, it should be noted that Bank Focus 

is a highly recommended database and it has been used by several researchers, e.g. Koehler (2012) 

and Deli and Hasan (2016). It is also the most comprehensive database available for CBS students. 

However, the database has some limitations when it comes to obtaining the desired dataset. The da-

tabase, Bank Focus, suffers from survivorship bias, which was possible to adjust for in this thesis. As 

mentioned before, Gropp and Heider (2010) address the survivorship bias in the Bank Focus database 

by reassembling the panel data using historical, archived releases of the database. Moreover, the re-

construction of the panel data allows Gropp and Heider (2010) to quantify the magnitude of survi-

vorship bias to be 12% in their sample of 200 of the largest publicly traded banks in the US and 

Europe between 1994 and 2004. This means that 12% of the banks included in the beginning of the 

sample does not appear after the 10 years. One would expect this estimate to be higher in this thesis, 

given the fact that this dataset covers a large fraction of smaller banks which are more likely to de-

fault, merge and be acquired. On the other hand, Gropp and Heider (2010) cover a larger time span, 

which could speak against the argument of a higher survivorship bias. Other factors, such as the 

business cycle, do also influence the comparison to Gropp and Heider’s (2010) study, and it is there-

fore not possible to compare their estimate of survivorship bias to the one in this thesis. I obtain 28 
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banks from archived releases of the Bank Focus database but only 9 of the banks have adequate data 

coverage.  

 

Hesse and Cihak (2007) mention some general issues relating to the data drawn from the Bank Focus 

database. First, it is the most comprehensive available database of banking sector data. However, the 

coverage varies from country to country, and mostly the Bank Focus data cover 80 to 90 percent of 

the total banking system assets. In particular, cooperative banks are known to have a lower coverage 

than other types of banks, e.g. commercial banks. Second, Bank Focus gives the specialisation of a 

bank in the sample (commercial, cooperative, and savings) in the current year. This might influence 

the results if the commercial bank subset contains some banks that have been cooperative or savings 

banks in earlier periods. Given the large number of banks, it has not been possible to individually 

check potential changes in specialisation or type during the period of analysis. However, I do not 

think that this limitation of the Bank Focus dataset biases the dataset. Third, the analysis is based on 

annual data which is limiting the time observations for each bank. Ideally, it would have been pref-

erable to use quarterly time observations to generate more accurate results. In the case that banks 

response to capital requirements rapidly, it might be visible to catch the effect using quarterly data 

while it might not be possible to identify the effects using annual data. However, given that quarterly 

data is unavailable on the Bank Focus database, I focus on results based on annual data. 
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Chapter 6 

6. Research Methodology 
The chapter outlines the research methodology of the regression models in the thesis. First, the chap-

ter outlines the framework of the model specification used to analyse the effect of bank capital and 

capital regulations on lending. Additionally, the parameter choices and variables of the model are 

explained. Last, the predicted effect of the parameters will be discussed and will be put into perspec-

tive with the theoretical and empirical review in Chapters 3 and 4.  

 

6.1 Model Specification 
To examine the effect of bank capital and capital regulation on lending, I will focus on estimating 

three panel equations. The first equation estimated is (6.1): 

 

∆%𝐿𝑂𝐴𝑁 = γCR70$ + β$∆%𝐿𝑂𝐴𝑁!,.0$ + β3𝑅𝑂𝐴!,.0$ + β9𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦!,.0$ + β1𝐿𝑜𝑔d𝐴𝑠𝑠𝑒𝑡𝑠!,.0$e

+ β:𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑠!,.0$ + β;∆%𝐺𝐷𝑃.0$ + β<∆%𝐼𝑁𝐹.0$ + β=∆%𝐿𝑅.0$ + 𝑓! + 𝜀!,.	(6.1) 

Where,  

𝐶𝑅!,.0$ =

⎩
⎪⎪
⎨

⎪⎪
⎧𝑇1𝐶𝑅!,.0$ =

𝑇𝑖𝑒𝑟	1	𝐶𝑎𝑝𝑖𝑡𝑎𝑙!,.0$
𝑅𝑖𝑠𝑘	𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑	𝐴𝑠𝑠𝑒𝑡𝑠!,.0$

𝑇𝐶𝑅!,.0$ =
𝑇𝑜𝑡𝑎𝑙	𝐶𝑎𝑝𝑖𝑡𝑎𝑙!,.0$

𝑅𝑖𝑠𝑘	𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑	𝐴𝑠𝑠𝑒𝑡𝑠!,.0$
𝐸!,.0$
𝐴!,.0$

=
𝐸𝑞𝑢𝑖𝑡𝑦!,.0$
𝐴𝑠𝑠𝑒𝑡𝑠!,.0$

 

 

The dependent variable, ∆%𝐿𝑂𝐴𝑁!, in equation 6.1 denotes the percentage change in gross loan on 

bank 𝑖’s balance sheet from period t-1 to t. The explanatory variable, 𝐶𝑅!,.0$, denotes the one-period 

lagged capital ratio of bank 𝑖. Three capital ratios will be used in equation 6.1. The tier 1 capital ratio 

(T1CR) is calculated as the tier 1 capital to the risk-weighted assets. The total capital ratio (TCR) is 

calculated as the total regulatory capital (tier 1 + tier 2) to the risk-weighted assets. The last capital 

ratio is calculated as the total equity to total assets (E/A). The rest of the variables on the right-hand 

side of equation 6.1 are control variables. The variable, ∆%𝐿𝑂𝐴𝑁!,.0$ is the one-period lagged per-

centage change in gross loan of bank 𝑖. The variable, 𝑅𝑂𝐴!,.0$ denotes the one-period lagged return 

on assets of bank 𝑖, calculated as the net income divided by total assets. The variable, 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦!,.0$ 
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denotes the one-period lagged liquid assets to total assets ratio of bank 𝑖. The variable, 

𝐿𝑜𝑔(𝐴𝑠𝑠𝑒𝑡𝑠!,.0$) is the one-period lagged natural logarithm of total assets of bank 𝑖. The variable, 

𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑠!,.0$, denotes the one-period lagged loan loss reserves to gross loans ratio of bank 𝑖. The 

variable (∆%𝐺𝐷𝑃.0$) is the one-period lagged change in national real GDP growth. The variable 

(∆%𝐼𝑁𝐹.0$) is the one-period lagged change in national inflation rate measured by the GDP deflator. 

The variable (∆%𝐿𝑅.0$) denotes the change in the national CB lending rate, 𝑓! is firm fixed effects, 

𝜀!,. is the error term of the regression estimation. Table A.4 in Appendix A summarises all the varia-

bles used in the regressions of this thesis. Secondly, I estimate panel equation 6.2: 

 

∆%𝐿𝑂𝐴𝑁 = γ∆T1CRR6,70$ + β$∆%𝐿𝑂𝐴𝑁!,.0$ + β3𝑅𝑂𝐴!,.0$ + β9𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦!,.0$

+ β1𝐿𝑜𝑔d𝐴𝑠𝑠𝑒𝑡𝑠!,.0$e + β:𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑠!,.0$ + β;∆%𝐺𝐷𝑃.0$ + β<∆%𝐼𝑁𝐹.0$
+ β=∆%𝐿𝑅.0$ + 𝑓! + 𝜀!,.		(6.2) 

 

∆𝑇1𝐶𝑅𝑅!,.0$ denotes the percentage change in capital requirements of bank 𝑖 from period t-2 to t-1. 

The variable depends on the national tier 1 capital requirements presented in Table A.1, A.2 and A.3 

in Appendix A. The dependent variable and control variables are identical to those used in equation 

6.1. Thirdly, I estimate panel equation 6.3:   

 

∆%𝐿𝑂𝐴𝑁 = γ𝑆𝑃!,.0$ + β$∆%𝐿𝑂𝐴𝑁!,.0$ + β3𝑅𝑂𝐴!,.0$ + β9𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦!,.0$ + β1𝐿𝑜𝑔d𝐴𝑠𝑠𝑒𝑡𝑠!,.0$e

+ β:𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑠!,.0$ + β;∆%𝐺𝐷𝑃.0$ + β<∆%𝐼𝑁𝐹.0$ + β=∆%𝐿𝑅.0$ + 𝑓!
+ 𝜀!,.		(6.3) 

Where, 

𝑆𝑃!,.0$ = 𝑇1𝐶𝑅!,.0$ − 𝑇1𝐶𝑅𝑅!,.0$ 
 

The explanatory variable, 𝑆𝑃!,.0$, in equation 6.3 denotes the one-period lagged capital surplus/short-

fall ratio of bank 𝑖. The capital surplus ratio is defined as the tier 1 capital ratio of bank 𝑖 (𝑇1𝐶𝑅!,.0$) 

less the national tier 1 capital requirement ratio of bank 𝑖 (𝑇1𝐶𝑅𝑅!,.0$). In other words, 𝑆𝑃!,.0$ is the 

difference between the one-period lagged 𝑇1𝐶𝑅 of bank 𝑖 and the one-period lagged national 𝑇1𝐶𝑅𝑅 

of bank 𝑖. The dependent variable and control variables are identical to those used in equation 6.1 and 

6.2. 
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6.1.1 Additional Specifications  

Some additional specification will be added to the panel equations specified above. Firstly, the rela-

tionship between bank capitalisation and loan growth will be investigated by letting the capital ratios, 

capital requirement ratio and capital surplus ratio of equations 6.1, 6.2 and 6.3 interact with the top 

and bottom quartile and decile dummies (cf. equation 6.4). Secondly, the link between the banks’ size 

and loan growth will be investigated by, once again, letting the capital ratios, capital requirement 

ratio and capital surplus ratio of equations 6.1, 6.2 and 6.3 interact with a dummy variable that groups 

large banks (cf. equation 6.4).  Specifically, I estimate the panel equations 6.4:  

 

∆%𝐿𝑂𝐴𝑁 = 𝛾$𝐸𝑥𝑝𝑙. +β$∆%𝐿𝑂𝐴𝑁!,.0$ + β3𝑅𝑂𝐴!,.0$ + β9𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦!,.0$ + β1𝐿𝑜𝑔d𝐴𝑠𝑠𝑒𝑡𝑠!,.0$e

+ β:𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑠!,.0$ + β;∆%𝐺𝐷𝑃.0$ + β<∆%𝐼𝑁𝐹.0$ + β=∆%𝐿𝑅.0$

+ 𝛾3 y
𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒
𝐷𝑒𝑐𝑖𝑙𝑒

𝐿𝑎𝑟𝑔𝑒	𝐵𝑎𝑛𝑘𝑠
+ 𝑓! + 𝜀!,.	(6.4) 

Where,  

𝐸𝑥𝑝𝑙.

⎩
⎪⎪
⎨

⎪⎪
⎧
𝑇1𝐶𝑅!,.0$
𝑇𝐶𝑅!,.0$
𝐸!,.0$
𝐴!,.0$

∆𝑇1𝐶𝑅𝑅!,.0$
𝑆𝑃!,.0$

 

 

The variable Quartile represents two dummy variables, Q1 and Q4, which takes the value 1 if an 

observation of the main explanatory variable is either in the lower (Q1) or upper quartile (Q4) of the 

total sample, 0 otherwise. Similarly, the variable Decile represents two dummy variables, D1 and D9, 

which takes the value 1 if an observation of the main explanatory variable is either in the lower (D1) 

or upper decile (D4) of the total sample, 0 otherwise. The variable Large Banks is a dummy variable 

which takes the value 1 if a bank is among the 20 largest banks based on average total assets through-

out the time period and 0 if not. The additional specification is included to indicate the absence or 

presence of some categorical effects that may shift the interpretation of the estimates.   

 

6.2 Parameter Choices 
As reviewed in Chapter 4, there are numerous studies concerning the effect of bank capital and capital 

requirements on lending. These studies use similar regression methods and estimations equation with 
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slightly differences, particularly pronounced by the choice of explanatory and control variables. The 

following section will discuss the motivation underlying the choice of dependent, independent and 

control variables used in the estimation equations in this thesis. Moreover, the choice parameter will 

be compared to the current literature.    

 

6.2.1 Dependent Variable: Loan Growth 
The dependent variable of the three estimation equations is the change in gross loans from period t-1 

to t. I have chosen gross loans as dependent variable as I regard it as the best indicator of lending that 

is publicly available. Furthermore, in the measure of gross loans I have excluded loans to other finan-

cial institutions, as these types of loans are often related to short-term liquidity lending. This rein-

forces the focus on gross loans to the real economy defined as loans to household, corporations and 

mortgage loans. Other factors, such as total asset and net loans, have also been evaluated as an option. 

Total assets were not chosen, as many balance-sheet items of a bank does not relate to lending to the 

real economy, e.g. financial assets, tax assets and goodwill. Net loans do not include the portion of 

the loan portfolio that has been expensed in anticipation of losses due to default and are therefore not 

an optimal choice as dependent variable. The choice of gross loans as dependent variable is also quite 

common in literature.16 However, gross loans is not a one-to-one measure of credit supply in the 

economy. Credit supply based on balance sheet figures do not necessarily have to be equivalent to 

the actual flow of credit in the economy (Labonne and Lamé 2014). Changes in gross loans can be 

influenced by exchange rate adjustments, securitisation, write-offs and changes in accounting prac-

tices.  

 

6.2.2 Explanatory Variables 

As previously stated, three explanatory variables will be used to analyse the effect of bank capital 

and capital requirements on lending. The motivation underlying the choice of variables will be out-

lined below together with its presumed effect on the dependent variable, loan growth.      

 

Capital Ratios  

As specified in equation 6.1, three capital ratios will be used as explanatory variables. Capital ratios 

is used in the framework of the model as capital have a better understanding in relation to assets. 

 
16 See, for example, Mésonnier and Monks (2015), Labonne and Lamé (2014), Aiyar et al. (2012) 
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Stated differently, it is more logical to interpret bank capital in relation to the size of its assets. Each 

of the tree capital ratios have been lagged one-period which means that the capital ratios of the be-

ginning of period t (or the end of period t-1) is set to explain the credit supply in period t. Simply put, 

the capital ratio of the beginning of 2019 is used to explain the loan growth in the full year of 2019. 

The results of the three capital ratios are examined separately and no one is more important than the 

other. T1CR and TCR are two regulatory ratios as it is a fundamental measure of a bank’s financial 

strength that has been adopted as part of the Basel regulations while the E/A ratio is a balance sheet 

ratio there indicates how leveraged a firm is. As previously mentioned, tier 1 refers to core capital 

which is the highest quality of equity, and even though it might have a significant impact on credit 

supply, it does not contain all the regulatory equity required, which can reduce the explanatory power. 

Thus, total capital has been included in the research to capture the full effect of tier 1 and tier 2. Tier 

2 is supplementary capital and represents lower quality capital in terms of ability to absorb losses 

compared to tier 1. Moreover, both ratios take risk of the loan portfolio into account in the form of 

risk-weighted assets. The ratio E/A has been used in other empirical studies as it measures the effect 

of capitalisation on credit supply.17 The three capital ratios are expected to have a positive relation to 

the growth in credit supply. The reasoning behind this is that less capitalised banks are expected to 

cut back on lending to a greater extent compared to more capitalised banks in periods of rising capital 

requirements. Less capitalised banks are in a worse position to withstand an increase in regulatory 

capital requirements. This may cause less capitalised banks to reduce their credit supply in order to 

maintain their credit levels in the next period. 

𝐻5 ∶ 	 𝛽>?!"# > 0 

 

Capital Requirements  

As specified in equation 6.2, the capital requirement ratio will be used as explanatory variable. As 

previously mentioned, the aim is to capture the effects of capital requirements as they enter into force 

in an attempt to explain lending decisions of Scandinavian banks. Intuitively, this regression specifi-

cation answers the question of how banks responded to capital requirements in the period the Basel 

III entered into force. The capital requirement ratio is expected to be negatively related to loan growth. 

In periods of increasing capital requirements, banks are expected to cut back on lending. 

𝐻5 ∶ 	 𝛽∆A$>??$,!"# < 0 

 

 
17 See, for example, Berrospide and Edge (2010), Bernanke and Lown (1991)    
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Capital Surplus Ratio 

As specified in equation 6.3, the capital surplus ratio will be used as explanatory variable. In the 

empirical literature, I find that two different surplus ratios have been defined. Francis and Osborne 

(2009) among others, define the surplus ratio as the difference between the actual capital ratio of bank 

𝑖 and a target capital ratio. The target capital ratio is estimated by using a partial adjustment model 

with various inputs such as risk and size. On the other hand, Méssonier and Monks (2015) and Aiyar 

et al. (2012) define a surplus ratio in a simpler way. Following this approach, the surplus ratio is the 

difference between the actual capital ratio of bank 𝑖 and its respective capital ratio requirement ratio. 

The insights of this approach have been adopted to this thesis. The surplus ratio specified in the 

estimation equation of this thesis has been derived from difference between the actual T1CR of bank 

𝑖 in period t-1 and the notional T1CRR of bank 𝑖 in period t-1. The surplus ratio is thus a reflection 

of the surplus or shortfall of bank 𝑖 in some given point in time. The advantages of specifying the 

capital surplus ratio in this way is that it does not depend on a target capital ratio, which can easily 

be miscalculated. Other than that, it is simple, easy to replicate and implement. The surplus ratio is 

expected to have a negative relation to credit growth. The expected effect of the capital surplus ratio 

is contrary to the expectations of the capital ratios in equation 6.1. The capital surplus is the additional 

capital that banks hold above the regulatory minimum. Thus, banks that increases the level of capital 

surplus should experience a decrease in loan growth in order to comply with stricter capital require-

ments. In periods of increasing capital requirements, it can be difficult for banks to increase or remain 

at the same level of surplus without reducing their loan portfolios. 

𝐻5 ∶ 	 𝛽BC$,!"# < 0 

 

6.2.3 Control Variables 

The basic idea of including control variables is to correctly estimate the effect of the explanatory 

variables on loan growth. The several empirical studies reviewed in Chapter 4 are relatively compa-

rable in relation to the overall characteristics of the control variables used in the regressions. All of 

the variables control for macroeconomic and bank-specific characteristics to isolate the effect of the 

focus variables on loan growth. There are minor differences between the choice and number of vari-

ables included as controls in other empirical studies. The choice of control variables depends on the 

use of fixed effects regression. Fixed effects regression is an estimation technique there allows one 

to control for unobserved bank-specific and time-specific characteristics that can be correlated with 

the explanatory variables of focus. However, it appears that the empirical literature has agreed to use 
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a few control variables regardless of this estimation techniques. Much of the empirical literature has 

built-in control variables such as risk, size and liquidity, which also has been adopted to this study.18 

An additional variable has been included to control for profitability, a choice that is inspired from the 

research by Kragh and Rangvid (2016).    

 

Macroeconomic effects 

Time fixed effects control for macroeconomic and demand-side effects that are common to all banks 

at a given point in time. Time fixed effects create dummies for each year in the dataset excluding the 

first year to capture aggregate time-series trends. In fact, in many cases time-series variables are fairly 

related because, for example, the rising magnitude of aggregate variables due to inflation and eco-

nomic growth. This should be controlled for, because it is not desirable to have aggregated macroe-

conomic and demand-side effects influence interpretation of the results. Many empirical studies have 

made use of time fixed effects.19 Others have chosen to use control variables instead of time fixed 

effects. Berrospide and Edge (2010) controls for macroeconomic effects by adding GDP, inflation 

and the CB lending rate. Moreover, Aiyar et al. (2012) enhances the framework of Berrospide and 

Edge (2010) by controlling for cross-sectional variations in loan demand. However, the sector-spe-

cific control variables are insignificant, suggesting that loan demand tends to vary quite uniformly 

across sectors. Instead of using time fixed effects, control variables for aggregated macroeconomic 

effects will be used as it captures unobserved time-specific characteristics that can be correlated with 

GDP, inflation and the CB lending rate. In section 7.5, the macroeconomic controls are dropped in 

favour of time fixed effects to test whether the results of the regressions are robust. It also confirms 

whether other unobserved time-specific characteristics that can be uncorrelated with GDP, inflation 

and the CB lending rate such as regulatory changes mislead the results.      

 

Bank-specific effects 

Bank fixed effects control for unobserved and time-invariant heterogeneity at the bank level, which 

for instance can be difference in business models and management. Banks’ activities and business 

models might impact the credit growth. Significant changes in money and securitisation markets, 

technological innovation and regulatory capital requirements have affected how banks finance them-

selves and grant credit (i.e., bank business models). The transformations in business models have 

 
18 See, for example, Berrospide and Edge (2010), Deli and Hasan (2016)    
19 See, for example, Deli and Hasan (2016), Kragh and Rangvid (2016), Mésonnier and Monks (2015), Labonne and 
Lamé (2014) 
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altered how banks respond to monetary policy and external shocks and affected credit supply. When 

using bank fixed effects, dummies are created for each bank that control for all unobserved and time-

invariant heterogeneity across the sample.  

 

Risk  

Risk is expected to have a negative relation to loan growth. Banks that carry a higher level of risk 

will be more uncertain of their losses. Thus, the bank must hold enough capital to absorb the potential 

losses and insure itself against future stress scenarios, which could make the bank insolvent. In order 

to preserve a prudent level of overall funds, the bank has to build an adequate capital buffer to with-

stand losses, which could occur from an economic downturn. The need of an adequate capital buffer 

makes the risky bank more cautious to grow its credit supply, as it needs more capital to fund its 

assets relatively to a less risky bank. The logic can also be considered as part of the regulatory capital 

requirements. The risky banks suffer from higher risk-weighted assets which means that it has to keep 

additional capital to comply with the new requirements compared to a less risky bank. Put differently, 

if the risky bank holds the same amount of capital but the riskiness of its assets increases, it will lead 

to lower capital ratio and it might not be enough to meet the applicable requirements. This condition 

might show itself through an increase in equity or a decrease in credit supply. That is the argument 

that stands by power when expecting a negative relation between risk and credit growth. Another 

aspect when considering risk is the level of quality assigned to the bank’s assets. In this case, the 

relation between the level of quality assigned to the bank’s assets and credit growth are expected to 

be positive. The empirical studies reviewed in this thesis use a number of different controls for risk; 

for example, Berrospide and Edge (2010) use the charge-offs to total assets as a proxy while Aiyar et 

al. (2012) use risk-weighted assets to total assets as a proxy. In this thesis, the choice is again inspired 

by Kragh and Rangvid (2016) who use loan loss reserves to gross loan as a control variable for risk. 

This is primarily a choice driven by the data available, as it seems that loan loss reserves cover the 

entire sample with an acceptable percentage of missing data. There are a few differences between the 

proxies of risk. Loan loss reserves and charge-offs are both accounting entries. Loan loss reserves are 

accounting entries that banks make to cover estimated losses due to defaults or non-payments while 

charge-offs are accounting entries that banks make to write-off the amount of debt that has been 

deemed uncollectible. On the other hand, risk-weighted assets are regulatory defined and are used to 

determine the risk exposure of the bank’s assets, weighted according to risk. There does not seem to 
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be a clear consensus of which risk measure is the most accurate to use. However, loan loss reserves 

appear to be a reasonable choice since they are an estimate of risk in the future period.  

𝐻5 ∶ 	 𝛽?D/DEFD/!"# < 0 

 

Size  

The framework of Basel III regulates large systemically important banks more severely than smaller 

banks. Consequently, banks’ responses to changes in capital requirements might vary depending on 

the size of the bank. Larger banks may have better access to capital markets and greater ability to 

adjust to changes in capital requirements compared to smaller banks. It is feasible that small banks in 

the short-term will respond to changes in capital requirements by altering the supply of credit on the 

asset side of their balance sheet. In relation to the theoretical review in Chapter 3, it can be argued 

that large firms face lower adverse selection costs and can easily issue equity compared to small firms 

where adverse selection cost are more severe. That is, in theory, lower adverse selection costs trans-

late to lower adjustment cost in the event of an increase in capital requirements. Furthermore, the 

implicit government guarantee concerning SIFIs can be viewed as a reduction in costs of failing to 

withstand the capital requirements. This implies that large banks are prone to reducing their credit 

supply less than small banks in the event of an increase in regulatory capital requirements. As re-

viewed in Chapter 2, this behaviour is referred to as moral hazard. The relation between the size of 

the bank and credit growth can also be perceived as negative. Small banks have been observed, on 

average, to lend to small firms (Kashayp and Stein 1994). In the case of economic growth, small 

banks may experience a higher level of credit growth compared to larger banks, which are more 

diversified in their choice of loan portfolio. In addition, for small banks, small nominal increases can 

lead to a relatively high increase in credit supply. Therefore, the effect of bank size is ambiguous. 

The natural logarithm of total assets is used to control for the effects of the size of the bank.  

𝐻5 ∶ 	 𝛽B!GD!"#(>=<)0 

 

Liquidity 

Liquidity is expected to have a positive relation to loan growth. The liquidity is measured as a ratio 

and is a result of dividing liquid assets by total assets. According to Kashayp and Stein (1995), small 

banks reacts more strongly to an increase in the monetary policy interest rate by reducing the supply 

of credit. Kashayp and Stein (2000) go even further and look at the banks’ liquidity level. According 

to their results, banks with a lower liquidity buffer tend to reduce lending more than banks with higher 
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liquidity buffer. If the estimations show that banks with a lower liquidity buffer tend to cut back 

lending after monetary policy tightening, it might cause a decrease in demand. However, the borrow-

ers rejected at banks with a lower liquidity buffer might be financed by banks with a higher liquidity 

buffer. The bank with a better liquidity position will be able to shield its loan portfolio from increasing 

capital requirements by using the buffer of liquid assets to maintain its desired capital ratio. On the 

other hand, the bank in a less favourable liquidity position will be forced to cut back on lending, as it 

cannot reduce its liquidity buffer further. Chapter 3 offers a more comprehensive review of the “bank 

lending channel” and the “bank capital channel”.       

𝐻5 ∶ 	 𝛽(!HIJ!.K!"# > 0 

 

Profitability 

The profitability is measured as return on assets by dividing net income by total assets. Specifically, 

the profitability proxy controls for changes in earnings. Profitability is expected to have a positive 

relation to loan growth. As presented in Chapter 3, it is clear that earnings appear in the discussion 

concerning capital requirements. Banks with higher earnings will over time achieve a higher level of 

capital, assuming a fixed dividend pay-out ratio. Thus, it is easier for profitable banks to build a 

capital buffer and they are more likely to comply with the requirements. The costs of adjusting capital 

structure are therefore higher for less profitable banks, which might force them to cut back on lending. 

That explains the positive relation between profitability and loan growth. Following Kragh and 

Rangvid (2016), return on assets is used as control variable for profitability.   

𝐻5 ∶ 	 𝛽?LM!"# > 0 

 

Controlling for autocorrelation 

The one-period lagged loan growth is used to control for autocorrelation in the dependent variable. 

Autocorrelation refers to the degree of correlation between the values of the same variable across 

different time periods. It is most often discussed in the context of time series data in which observa-

tions occur at different point in time. There can be multiple unobserved effects causing the loan 

growth to be correlated across time. By adding the one-period lagged dependent variable, clear 

tendencies between the values of the loan growth across the time periods of the sample are corrected, 

even though the mechanism causing the tendency is unobservable.     
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6.2.3 Segmentation Variables 

In addition to the basic model specifications, several dummy variables have been added in order to 

identify the absence or presence of some categorical effects. One might hypothesize that capital re-

quirements impact banks differently, depending on whether they have a high or low capital ratio. 

Another might hypothesize that capital requirements impact banks differently, depending on whether 

the banks are large or small. It has been rather common in the empirical literature to interact changes 

in lending with a dummy variable for banks with the highest and lowest capital ratios.20 Hence, this 

study might supplement the existing literature with some interesting insights regarding the differences 

across segments. This subsection will discuss each of the dummy variables included in the model.       

 

Quartiles and Percentiles 

It is expected that under-capitalised banks are especially sensitive to changes in capital requirements. 

It means that the banks with a capital ratios or capital surplus ratio below the 10th decile or 1st quartile 

have an inadequate capital buffer to absorb potential unexpected losses and are less likely to insure 

themselves against future stress scenarios, which could make the bank insolvent. Therefore, these 

banks are more likely to cut back on lending as a response to higher capital requirements (Kragh and 

Rangvid 2016). It is expected that banks with capital ratios or capital surplus ratios below the 10th 

decile or 1st quartile slowdown lending significantly more than the remaining sample in response to 

an increase in capital requirements and vice versa.  

 

Large banks 

The banks of the sample in this study are divided so that a large proportion is represented by small 

banks and a small proportion is represented by large banks. This observation is based on the relative 

size of total assets. Thus, the distribution of the size of banks is evidently right skewed. The effect of 

interacting the changes in credit supply with a dummy variable for banks that have been designated 

as part of the 20 largest is ambiguous. The logic behind this broadly follows the augmentation re-

garding the effect of the control variable, size, which is already used as a control throughout all re-

gressions. The additional interaction term is included anyway to distinguish between very large banks 

and the remaining banks. This specification is adopted for the research of Berrospide and Edge (2010) 

and Aiyar et al. (2014).   

 
20 See, for example, Labonne and Lame (2014), Aiyar et al. (2012) and Kragh and Rangvid (2016) 
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Chapter 7 

7. Empirical Results 
This chapter will cover the empirical findings of the regression model outlined in the previous chap-

ter. First, I present summary statistics for the main variables used in the study. Second, I present the 

empirical findings on how changes in capital ratios and capital requirements impact banks’ loan 

growth. I will start by presenting the results for the tier 1 capital ratio, the total capital ratio and the 

equity to assets ratio as explanatory variables. Afterwards, I present the results of the regression spec-

ification that used the changes in tier 1 capital requirements and capital surplus ratio of tier 1 capital 

relative to capital requirements as explanatory variables, respectively. The last two regressions will 

shed light on the impact of Basel III requirements on lending. Lastly, I will test the robustness of the 

empirical results presented in this thesis.        

 

7.1 Descriptive statistics  
This section serves as a preliminary review of the main variables used in the empirical study, includ-

ing various descriptive statistics and time series plots of the key variables. Table 1 presents summary 

statistics for the main variables. 

Table 7.1: Descriptive statistics 

 
 

In the first tests, I used tier 1 regulatory capital, total regulatory capital and equity as measures of 

capital. Table 1 shows that the average (across banks and periods) actual tier 1 capital ratio was 

19.52%. This is considerably far above the average capital requirement of 10.39%, which in itself is 

above the fully phased Basel III requirement of 8.5% tier 1 capital without the countercyclical capital 

Variable Obs Mean Std. Dev. Min Max
∆%Loant-1 1224 0.0192 0.1232 -0.2316 0.6794

Tier 1 capital ratiot-1 1181 0.1952 0.0435 0.0827 0.4167

Total capital ratiot-1 1181 0.2044 0.0473 0.0917 0.5686

Equity/Assetst-1 1225 0.1201 0.0498 0.0292 0.3027

T1CRRt-1 1400 0.1039 0.0248 0.0450 0.1600

ΔT1CRRt-1 1200 0.0632 0.0566 0.0000 0.3684

SPT1t-1 1141 0.0941 0.0495 -0.0473 0.3317

Return on assetst-1 1220 0.0083 0.0045 -0.0084 0.0248

Loan loss reservest-1/Gross loant-1 1173 0.0175 0.0280 0.0000 0.1666

Log assetst-1 1246 13.6849 1.7747 10.5997 19.7889

Liquid assetst-1/Total assetst-1 1246 0.1993 0.1545 0.0000 0.6774
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buffer and the buffer for systemically important institutions. This is consistent with the literature 

implying that banks target a capital buffer in excess of the regulatory minimum capital requirements. 

It is important to note that in the empirical analysis there was large cross-sectional variation in capital 

holdings and capital requirements across banks. The minimum capital requirement for tier 1 was 

4.5%, the maximum was 16%, and the standard deviation was 2.48%. The minimum tier 1 capital 

ratio was 8.27%, the maximum was 41.67% and the standard deviation was 4.35%. The distribution 

of the bank-specific capital ratios is graphically displayed in Appendix A as well as the other explan-

atory variables of focus. Two banks had bank-specific capital needs that were less than the required 

amount. Nordea Hypotek AB had a capital shortfall from 2014 to 2018 and SpareBank 1 Boligkreditt 

A/S had a capital shortfall in 2014 and 2015. The capital need of the remaining 198 banks was above 

the required amount. This is revealed by the capital surplus/shortfall ratio of tier 1 capital to tier 1 

capital requirements, ranging from -4.73% to 33.17%. The average actual capital ratios of total capital 

and equity to assets were 20.44% and 12.01%, respectively. Performance, risk (asset quality), size 

and liquidity of the banks are captured by return on assets, loan loss reserves to gross loans ratio, 

logarithm of assets and liquid assets to total assets, respectively. Note that the loan growth was sub-

stantial throughout the period, with an average annual growth of 1.92%, despite large variations con-

sidering a standard deviation of 12.32%.         

 

It is of interest to evaluate the effect of bank capital and capital requirements on bank lending. Con-

sidered in aggregate, capital requirements and the loan book (as a fraction of banks’ total assets) 

increased over the sample period. Figure 7.1 shows this, plotting the loan book (gross loans/total 

assets) and capital requirements for the average bank in the sample period.   

 

Figure 7.1 – Time series of average loan books and capital requirements 
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Average non-weighted capital requirements for tier 1 increased from nearly 8.5% in 2013 to 12% in 

2019. At the same time, average non-weighted loan books also increased from nearly 58% in 2013 to 

65% in 2019, meaning that a higher fraction of the banks’ balance sheets was used to provide loans 

to the real economy. This is in contrast to the findings of Kragh and Rangvid (2016), who observed 

a decrease in average loan books together with an increase in capital requirements in their research 

period of 2007-2014. The aim was to investigate more formally whether changes in capital require-

ments are associated with banks’ lending decisions during periods of economic growth to provide 

more pieces to the puzzle (cf. Chapter 4).  

 

As mentioned previously, the capital surplus variable allowed me to investigate the impact of capital 

requirements on lending growth. Just like the capital ratios, the capital surplus ratio also contained 

large cross-sectional variations. Table A.5-A.8 in Appendix A shows the distribution of the capital 

surplus ratio along with the other main explanatory variables. Again, it is of interest to understand 

the capital decisions made by banks in order to meet future capital requirements. Figure 7.2 plots the 

average total capital ratio, tier 1 capital ratio and capital requirements for tier 1 

 

Figure 7.2 – Time series of average capital ratios and capital requirements 
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stable throughout the period. This may indicate that banks build up capital ratios ahead of future 

requirements. Finally, I am interested in the changes in surplus from one timepoint to another. It is 

obvious that the tier 1 capital ratio increased during the sample period, but this does not mean that 

the capital surplus ratio also increased. Banks might build up more capital than the magnitude of the 

incremental increases in capital requirements, hence growing their capital buffer and increasing the 

capital surplus. Figure 7.3 plotted the average capital surplus ratio. 

   

Figure 7.3 – Time series of average capital surplus ratios 

 
 

Figure 7.3 shows the development in the average capital surplus ratio during the sample period. The 

variations in the non-weighted average capital surplus ratio were more significant compared to the 

tier 1 capital ratios. This is because of the large incremental changes in capital requirements during 

the sample period. However, Table A.9 in Appendix A displays time-series variation in the capital 

requirements over the period. The capital requirements were generally evenly distributed across time, 

meaning that the results were not driven by any particular subperiod. The mean capital surplus ratios 

were 9.41% and the standard deviation was 4.95%. Looking at the graph, the banks’ ability to remain 

at the same level of capital surplus varied. Stated differently, the banks were not capable of building 

up adequate capital to remain at the same level of capital surplus. The tier 1 capital ratio was approx-

imately 2%-points higher in 2019 than it was in 2013 while the capital surplus ratio was 1%-point 

lower in 2019 compared to 2013. This is partly due to increasing capital requirements and therefore 

it will be thoroughly investigated whether it had an effect on lending during the period 2013-2019. 

Taking this into account, the regression analyses will be presented in the following sections. 
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7.2 Regression 1 - The impact of capital ratios on loan growth 
Table 7.2 presents the baseline results for how tier 1 capital ratios (column 1), total capital ratios 

(column 2), and E/A ratios (column 3) impacted banks’ lending growth. The simplest specification, 

which only includes capital ratios, is shown in columns denoted (a) while columns denoted (b) add a 

set of bank-specific and macroeconomic controls. As can be seen from the table, the capital ratios 

had the expected sign and were statistically significant. The capital ratios’ coefficients were positive 

and significant, which is consistent with the growth rate of bank loans being larger for banks with 

higher capital ratios. However, regardless of the choice of capital ratio as the main explanatory vari-

able, the effects of bank capital on loan growth were small. Depending on the capital ratios employed, 

the results in Table 7.2 suggest that a 1%-point increase in the capital ratio leads to an increase in 

annualised bank loan growth that is only between 0.37 and 1.21%-points when including controls.   

 

Table 7.2: The impact of capital ratios on loan growth21 

 
 

The largest estimated effect of capital ratios on loan growth comes from the regression specification 

that uses the E/A ratio. The estimate of this regression specification suggests that higher bank 

 
21 Reported standard errors are given in parentheses. The standard errors are robust (heteroskedasticity-consistent) and 
clustered by time. For statistical significance, I use the following convention: *, **, and *** denote significance at the 
10%, 5% and 1% levels, respectively. 

1(a) 1(b) 2(a) 2(b) 3(a) 3(b)

Capital ratiost-1 0.7602*** 0.3666** 0.75517*** 0.3412** 1.5143*** 1.2118***

(SE) (0.17) (0.18) (0.14) (0.14) (0.34) (0.40)

∆%Loant-1 0.0759** 0.0755** 0.0688**

(SE) (0.04) (0.04) (0.03)

Return on assetst-1 0.6413 0.4586 0.9944

(SE) (1.29) (1.3) (1.38)

Loan loss reservest-1/Gross loant-1 -1.0773** -1.0976** -1.1565**

(SE) (0.51) (0.51) (0.51)

Log assetst-1 -0.3814*** -0.3707*** -0.3397***

(SE) (0.03) (0.03) (0.04)

Liquid assetst-1/Total assetst-1 0.4539*** 0.444*** 0.4505***

(SE) (0.1) (0.1) (0.10)

GDPt-1 1.4112*** 1.3507*** 1.4507***

(SE) (0.45) (0.45) (0.43)

Inflationt-1 -0.5057*** -0.5264*** -0.6683***

(SE) (0.19) (0.19) (0.19)

Central Bank Lending Ratet-1 -0.1011*** -0.0949*** -0.0976***

(SE) (0.01) (0.01) (0.01)

Within R2
0.02 0.51 0.04 0.50 0.02 0.51

Bank Fixed-Effects Yes Yes Yes Yes Yes Yes

Time Fixed-Effects No No No No No No
Observations 1159 958 1159 960 1204 962

Tier 1 capital ratiot-1 Total capital ratiot-1 Equity/Assetst-1
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capitalisations have a modest impact on loan growth. In other words, in the event that banks managed 

to raise additional capital by issuing more equity, as some proposals for regulatory capital require-

ments have suggested, the resulting increase in equity only had a minor impact on the growth rate of 

bank loans. The estimate of a 1%-point increase in the E/A ratio can be compared to the effect ob-

tained by Bernanke and Lown (1991). Bernanke and Lown’s (1991) estimates are larger than the 

estimate obtained in this study. For their full sample of 111 New Jersey banks, they found that a 1%-

point increase in the E/A ratio resulted in a 2%-points increase in loan growth. Bernanke and Lown’s 

(1991) estimates were obtained without the use of control variables, as their model only includes the 

capital ratio, which may have captured the effects of other variables. This effect can be derived from 

the estimate obtained in column (a). The smallest estimated effect of capital ratios on bank loan 

growth comes from the regression specification that used the total capital ratio. Clearly, the presence 

of risk-weighted assets is one reason why the estimates of T1CR and TCR are significantly smaller 

than the E/A ratio. Of course, a reason why TCR is smaller than the T1CR is that a regulatory focus 

on tier 1 capital was a significant influence on banks’ capital management during this period. The 

estimate of the total capital ratio (measured as tier 1 and tier 2 capital over risk-weighted assets) and 

the tier 1 capital ratio is more than three times smaller than the E/A ratio, implying that the risk-

weighted assets is a large determinant in the framework of regulatory defined capital. Furthermore, I 

found that the bank’s level of portfolio risk, captured by the loan loss reserves to gross loans, was 

statistically significant rated to the bank’s capital ratio in the long run and had the expected direction 

of coefficient. Interestingly, the coefficients on the risk measure (loan loss reserves to gross loans) 

are at a uniform level but the E/A ratio is more than three times greater than the two regulatory defined 

capital ratios. This implies that the risk adjustments in the calculation of the risk-weighted assets 

adequately capture the level of risk in the bank’s portfolio. Alternately, a high level of provisioning 

may mean that a bank takes a conservative view of the quality of its assets, making it more desirable 

to hold a high level of capital against unexpected losses. However, I interpret this to mean that the 

existing measures of regulatory bank capital captures the actual capital position of banks that are 

relevant for determining bank behaviour as opposed to the E/A ratio. I also succeeded in finding a 

statistically significant relationship with the measures of exposure to size and liquidity which also 

enter with the expected direction of coefficients.  

 

Table 7.3 reports the results on how the capital ratios impacted banks’ lending growth when interact-

ing with the 10th and 90th percentiles or 1st and 4th quartile dummies. I conducted the regression 
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analysis using subsamples of banks grouped by their capital ratio. D1 and D9 denote banks with 

capital ratios below the 10th and above the 90th percentiles, respectively. Similarly, Q1 and Q4 denote 

banks with capital ratios below the 1st and above the 4th quartiles, respectively. Column (a) reports 

results including interactions with the Q1 and Q4 dummies while column (b) reports results including 

interactions with the D1 and D9 dummies. Standard errors are reported in parentheses.  

 

Table 7.3: The impact of capital ratios on loan growth with percentiles and quartiles22 

 
 

On the one hand, across the segments of capital ratios, under-capitalised banks slowdown lending 

compared to the remaining sample in response to a 1%-point increase in the capital ratio. This is 

statistically significant for the T1CR and the E/A ratio at the 5% and 1% levels, respectively. On the 

 
22 Reported standard errors are given in parentheses. The standard errors are robust (heteroskedasticity-consistent) and 
clustered by time. For statistical significance, I use the following convention: *, **, and *** denote significance at the 
10%, 5% and 1% levels, respectively. 

1(a) 1(b) 2(a) 2(b) 3(a) 3(b)

Capital ratiost-1 0.284 0.2565* 0.3331* 0.226 0.7101* 1.0821***

(SE) (0.23) (0.22) (0.18) (0.18) (0.47) (0.42)

∆%Loant-1 0.0787** 0.0764** 0.075** 0.0774** 0.0608** 0.0745**

(SE) (0.04) (0.04) (0.04) (0.04) (0.03) (0.03)

Return on assetst-1 0.5699 0.3032 0.3584 0.4081 1.1274 0.9670

(SE) (1.29) (1.3) (1.31) (1.3) (1.37) (1.37)

Loan loss reservest-1/Gross loant-1 -1.0517** -1.0312*** -1.0925** -1.0242** -1.0803 -0.9317**

(SE) (0.51) (0.51) (0.52) (0.52) (0.51) (0.51)

Log assetst-1 -0.3805*** -0.3794*** -0.3721*** -0.3713*** -0.3398*** -0.3415***

(SE) (0.03) (0.03) (0.03) (0.03) (0.04) (0.04)

Liquid assetst-1/Total assetst-1 0.4485*** 0.4498*** 0.4418*** 0.4455*** (0.4281) 0.4696***

(SE) (0.10) (0.1) (0.1) (0.10) (0.10) (0.10)

GDPt-1 1.3862*** 1.4031*** 1.3484*** 1.4153*** 1.4664*** 1.5243***

(SE) (0.45) (0.45) (0.45) (0.45) (0.43) (0.43)

Inflationt-1 -0.5459*** -0.5212*** -0.5361*** -0.5234*** -0.6727*** -0.6674***

(SE) (0.19) (0.19) (0.19) (0.19) (0.19) (0.19)

Central Bank Lending Ratet-1 -0.0989*** -0.1006*** -0.0940*** -0.0942*** -0.0957*** -0.0969***

(SE) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Capital ratiost-1 x Q1 -0.0180 -0.0087 -0.0636***

(SE) (0.01) (0.01) (0.02)

Capital ratiost-1 x Q4 -0.0067 -0.0073 0.0017

(SE) (0.02) (0.01) (0.02)

Capital ratiost-1 x D1 -0.0350** -0.0257 -0.0880***

(SE) (0.02) (0.02) (0.03)

Capital ratiost-1 x D9 -0.0102 0.0124 -0.072

(SE) (0.02) (0.03) (0.04)

Within R2
0.61 0.61 0.60 0.60 0.60 0.62

Bank Fixed-Effects Yes Yes Yes Yes Yes Yes

Time Fixed-Effects No No No No No No

Observations 958 958 960 960 962 962

Equity/Assetst-1Total capital ratiot-1Tier 1 capital ratiot-1
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other hand, the segments of well-capitalised banks were not statistically significant, meaning that 

there is no evidence that well-capitalised banks should differ significantly (non-linear) from the re-

maining sample. This result is somewhat surprising, since one would expect well-capitalised banks 

to increase lending more in response to an increase in the capital ratio compared to the remaining 

sample. It seems reasonable to conclude that the impact of capital ratios on loan growth with interac-

tions of a dummy variable for banks with capital ratios below the 10th percentile confirms a statisti-

cally significant difference between under-capitalised banks and the remaining banks of the sample. 

This difference is also evident at the 1% significance level when looking at the estimate of the Q1 

dummy for banks with capital ratios below the 1st quartile of the E/A ratio. Once again, this suggests 

that there is evidence that under-capitalised banks are significantly different (non-linear) from the 

banks of the remaining sample. Therefore, the argument that shocks to capital ratios can lead under-

capitalised banks to reduce or cut back on lending more is considerably supported.  

 

Table 7.4: The impact of capital ratios on loan growth with bank size23 

 

 
23 Reported standard errors are given in parentheses. The standard errors are robust (heteroskedasticity-consistent) and 
clustered by time. For statistical significance, I use the following convention: *, **, and *** denote significance at the 
10%, 5% and 1% levels, respectively. 

Tier 1 capital ratiot-1 Total capital ratiot-1 Equity/Assetst-1

1 2 3
Capital ratiost-1 0.3909** 0.3717*** 1.2533***
(SE) (0.18) (0.14) (0.40)
∆%Loant-1 0.0757** 0.0761** 0.0698**
(SE) (0.03) (0.03) (0.03)
Return on assetst-1 0.2467 0.0276 1.4374
(SE) (1.29) (1.30) (1.38)
Loan loss reservest-1/Gross loant-1 -1.1048** -1.1258** -1.1806**
(SE) (0.51) (0.51) (0.51)
Log assetst-1 -0.4026*** -0.3936*** -0.3603***
(SE) (0.03) (0.03) (0.04)
Liquid assetst-1/Total assetst-1 0.4332*** 0.4223*** 0.4321***
(SE) (0.1) (0.10) (0.1)
GDPt-1 1.2355*** 1.1754*** 1.2947***
(SE) (0.45) (0.45) (0.43)
Inflationt-1 -0.4752** -0.4963*** -0.6435***
(SE) (0.19) (0.19) (0.19)
Central Bank Lending Ratet-1 -0.1050*** -0.0987*** -0.1012***
(SE) (0.01) (0.01) (0.01)
Capital ratiost-1 x Large Bank 0.1723*** 0.1825*** 0.1717***
(SE) (0.05) (0.05) (0.05)
Within R2 0.55 0.57 0.55
Bank Fixed-Effects Yes Yes Yes
Time Fixed-Effects No No No
Observations 958 960 962
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Table 7.4 looks more carefully at the role played by bank size by introducing a term that interacts the 

change in lending growth with a dummy variable for banks grouped into large (top 20). Each column 

suggests that the impact of capital ratios on lending growth, with interactions of a dummy variable 

for large banks, is significantly greater than the impact of capital ratios for the remaining banks in the 

sample. This effect was statistically significant at the 1% level. In particular, I found the magnitude 

of loan growth to be between 0.17 and 0.18%-points greater for large banks in response to a 1%-point 

increase in capital ratios. As mentioned earlier, the banks of this sample were divided so that a small 

proportion was made up of large banks and a large proportion was made up of small banks. Thus, this 

finding clarifies the importance of distinguishing between large banks and small banks.  

 

7.3 Regression 2 - The impact of capital requirements on loan growth 
Table 7.4 presents the results on how time-varying capital requirements impacted banks’ lending 

growth. The simplest model specification, which only included the variable of changes in capital 

requirements, is presented in column 1. Moreover, bank-specific and macroeconomic controls are 

included in column 2 and 3. Considering Table 7.4, the ∆T1CRR enters with the expected sign of 

coefficient and are statistically significant at the 1% level. In each regression specification, the 

∆T1CRR enters with a negative coefficient, which is consistent with estimates found in the empirical 

literature on the impact of capital requirements on lending growth. The results of the regression spec-

ification that used bank-specific and macroeconomic controls (column 3) suggest that a 1%-point 

increase in the ∆T1CRR leads to a decrease in lending growth of 0.29%-points. The Macroeconomic 

Assessment Group (2010), which was established by the Financial Stability Board and the Basel 

Committee on Banking Supervision, found that banks reduce lending in the range of 0.7 and 3.6%-

points when capital requirements are increased by 1%-point. Similarly, Kragh and Rangvid (2016) 

found that banks reduce lending by 1%-point when the change in capital requirements are increased 

by 1%-point and that the effect was highly significant. Of course, the different research periods are 

the main reason why their estimates are larger. Kragh and Rangvid (2016) used data of Danish banks 

in the period 2007-2014. Furthermore, the average loan books decreased while the average regulatory 

capital requirements increased during their sample period. As previously presented, the average loan 

books in the sample of this study increased along with the phasing in of Basel III. Clearly, this is the 

most obvious reason why the estimates in this study are modest. If I drop the years 2017, 2018 and 

2019, the estimate changes so that a 1%-point increase in ∆T1CRR leads to a 1.27%-points decrease 
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in lending growth. This result seems fairly similar to that of Kragh and Rangvid (2016). It seems 

reasonable to state that the lending growth of banks was affected to a lesser extent in recent years due 

to economic growth. This conclusion is drawn from earlier studies in the empirical literature and the 

results of this study.  

 

Table 7.4: The impact of capital requirements on loan growth24  

 
 

When including additional specifications, the ∆T1CRR is also statistically significant. The magnitude 

of the effect of a 1%-point increase in ∆T1CRR on lending growth varied between -0.28 and -0.30%-

points depending on whether it is the D1 and D9 or the Q1 and Q4 dummies that were included. 

Looking at Table 7.5 (column 2), I found that that under-capitalised banks were affected more by 

changes in capital requirements than the rest of the banks. That is, banks with capital ratios below the 

10th percentile were more likely to reduce lending following an increase in ∆T1CRR compared to 

banks with capital ratios above the 10th percentile. This indicates that under-capitalised banks have a 

 
24 Reported standard errors are given in parentheses. The standard errors are robust (heteroskedasticity-consistent) and 
clustered by time. For statistical significance, I use the following convention: *, **, and *** denote significance at the 
10%, 5% and 1% levels, respectively. 

∆T1CRRt-1 ∆T1CRRt-1 ∆T1CRRt-1
1 2 3

∆Capital Requirementst-1 -0.2781*** -0.2153*** -0.2863***

(SE) (0.07) (0.06) (0.07)

∆%Loant-1 -0.0924** -0.0704*

(SE) (0.04) (0.04)

Return on assetst-1 0.9361 1.1243

(SE) (1.12) (1.35)

Loan loss reservest-1/Gross loant-1 0.0983 -0.3671

(SE) (0.42) (0.50)

Log assetst-1 -0.3111*** -0.3937***

(SE) (0.04) (0.04)

Liquid assetst-1/Total assetst-1 0.3643*** 0.5258***

(SE) (0.08) (0.10)

GDPt-1 0.5815

(SE) (0.48)

Inflationt-1 -0.9758***

(SE) (0.18)

Central Bank Lending Ratet-1 -0.1984***

(SE) (0.01)

Within R2 0.53 0.61 0.65

Bank Fixed-Effects Yes Yes Yes

Time Fixed-Effects Yes Yes No

Observations 983 897 897
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smaller buffer to absorb potential unexpected losses and are less likely to insure themselves against 

future stress scenarios which could make the bank insolvent. Thus, under-capitalised banks are likely 

to cut back on lending as a response to higher capital requirements. This estimate is statistically sig-

nificant at the 5% level. I interpret this to mean that banks find it damaging to breach capital require-

ments, especially banks with a small capital buffer. This is in contrast to Kragh and Rangvid (2016), 

who found no evidence that banks with small capital buffer respond any differently to changes in 

capital requirements compared to other banks.  

 

Table 7.5: The impact of capital requirements on loan growth with segmentation25 

 

 
25 Reported standard errors are given in parentheses. The standard errors are robust (heteroskedasticity-consistent) and 
clustered by time. For statistical significance, I use the following convention: *, **, and *** denote significance at the 
10%, 5% and 1% levels, respectively. 

∆T1CRRt-1 ∆T1CRRt-1 ∆T1CRRt-1
1 2 3

∆Capital Requirementst-1 -0.3034*** -0.2958*** -0.2763***

(SE) (0.08) (0.08) (0.07)

∆%Loant-1 -0.0655 -0.0628* -0.0576

(SE) (0.04) (0.04) (0.04)

Return on assetst-1 1.4907 0.9606 1.2132

(SE) (1.37) (1.38) (1.36)

Loan loss reservest-1/Gross loant-1 -0.3143 -0.3406 -0.3441

(SE) (0.50) (0.51) (0.50)

Log assetst-1 -0.3939*** -0.3962*** -0.3970***

(SE) (0.04) (0.04) (0.04)

Liquid assetst-1/Total assetst-1 0.5228*** 0.5166*** 0.5302***

(SE) (0.10) (0.10) (0.10)

GDPt-1 0.5106 0.5008 0.6079

(SE) (0.49) (0.49) (0.48)

Inflationt-1 -0.9947*** -0.9951*** -0.9761***

(SE) (0.19) (0.19) (0.19)

Central Bank Lending Ratet-1 -0.2014*** -0.1966*** -0.1958***

(SE) (0.01) (0.01) 0.01

Surplus ratiost-1 x Q1 0.0086

(SE) (0.01)

Surplus ratiost-1 x Q4 -0.0069

(SE) (0.01)

Surplus ratiost-1 x D1 -0.0306**

(SE) (0.02)

Surplus ratiost-1 x D9 -0.0067

(SE) (0.02)

Surplus ratiost-1 x Large Banks 0.0072

(SE) (0.07)

Within R2 0.65 0.65 0.65
Bank Fixed-Effects Yes Yes Yes
Time Fixed-Effects No No No
Observations 888 888 898
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Basel III regulates large systemically important banks more stringently than small banks. In order to 

investigate this, I once again expanded the model with an additional specification. Column 3 presents 

the results from interacting changes in capital requirements with a dummy of banks grouped into 

large (top 20) relative to total assets. When considering the large banks, I found that the change in 

capital requirements for large banks was slightly different from the rest of the banks. Large banks 

reduced lending less than the remaining banks when capital requirements were raised. This effect was 

not statistically significant. Altogether, it seems fair to state that large banks with stricter capital re-

quirements, compared to the remaining banks, do not appear to be more affected by raising capital 

requirements in the sample period. This is also in contrast to Kragh and Rangvid (2016), who found 

that large banks had a significantly smaller lending reduction compared to other banks during their 

sample period. Once again, the dissimilarity of results is most likely due to different research periods.     

 

7.4 Regression 3 - The impact of capital surplus on loan growth 

Table 7.6 presents the results on how capital surplus impacts banks’ lending growth. The simplest 

model specification, which included the capital surplus ratio and the control variables, is presented in 

column 1. Columns 2, 3 and 4 add segments consisting of quartiles, percentiles and large banks, 

respectively. Looking at Table 7.6, the capital surplus ratio enters with the expected sign of coefficient 

in all of the regression specifications. All of the regression specifications were statistically significant 

at the 1% and 5% levels. Depending on the model employed, the results in Table 7.6 suggest that a 

1%-point increase in capital surplus leads to a decrease in annualised bank loan growth that lies in 

the range of 0.45 to 0.62%-points. This is an expected result, and not unusual given the fact that the 

surplus ratio in this study was constructed differently from the previous literature. Thus, the result is 

not comparable to similar empirical studies. As stated in Chapter 6, the definition of the capital sur-

plus is the T1CR less the T1CRR. The two studies by Berrospide and Edge (2010) and Francis and 

Osborn (2009) defined surplus as the level of a bank’s capital relative to a calibrated target and are 

therefore not comparable to the estimates obtained in this study. Looking at Figures 7.2 and 7.3, the 

average loan books (gross loans to total assets) increased relatively more than the average tier 1 cap-

ital ratio during the period. Furthermore, the distance between the average tier 1 capital ratio and the 

average tier 1 capital requirements shrank. In other word, in the same period in which the average 

loan books increased, the average surplus decreased. It seems fair to conclude that banks that in-

creased the T1CR relative to the T1CRR during the period of research experienced a decrease in 
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lending growth. The reason for this might be that in periods of increasing capital requirements, it can 

be difficult for banks to remain at the same level of surplus without reducing their loan portfolios. 

This result implies that banks have absorbed additional capital to increase lending growth in order to 

comply with new capital requirements.  

 

Table 7.6: The impact of capital surplus on loan growth26 

 
 

Banks prefer to hold more capital than required, i.e. to hold a buffer above the capital requirements 

(cf. Figure 7.2). The magnitude of the surplus may or may not influence how banks react to changes 

in capital requirements. Banks with small capital surpluses may be particularly sensitive to changes 

in capital requirements because they are already capital constrained and have little ability to absorb 

unexpected shocks. On the other hand, banks with easy access to capital markets may choose to hold 

small capital surpluses whereas banks that find it difficult to access capital markets may choose to 

 
26 Reported standard errors are given in parentheses. The standard errors are robust (heteroskedasticity-consistent) and 
clustered by time. For statistical significance, I use the following convention: *, **, and *** denote significance at the 
10%, 5% and 1% levels, respectively. 

SPT1t-1 SPT1t-1 SPT1t-1 SPT1t-1
1 2 3 4

Surplus ratiost-1 -0.4451** -0.5875*** -0.6141*** -0.4430**
(SE) (0.18) (0.22) (0.21) (0.18)
∆%Loant-1 -0.0164 -0.0058 -0.0082 -0.0156
(SE) (0.03) (0.03) (0.03) (0.03)
Return on assetst-1 2.4634** 2.479** 2.2394** 2.2294**
(SE) (1.22) (1.22) (1.23) (1.23)
Loan loss reservest-1/Gross loant-1 -0.0879 -0.0490 -0.1074 -0.1062
(SE) (0.49) (0.49) (0.49) (0.49)
Log assetst-1 -0.3396*** -0.3447*** -0.3406*** -0.3496***
(SE) (0.03) (0.03) (0.03) (0.03)
Liquid assetst-1/Total assetst-1 0.4851*** 0.4884*** 0.4785*** 0.4824***
(SE) (0.1) (0.10) (0.10) (0.10)
GDPt-1 0.6037 0.5890 0.5534 0.5470
(SE) (0.45) (0.46) (0.46) (0.46)
Inflationt-1 -1.0078*** -1.0166*** -0.9988*** -0.9935***
(SE) (0.18) (0.18) (0.18) (0.18)
Central Bank Lending Ratet-1 -0.1828*** -0.1773*** -0.1765*** -0.1843***
(SE) (0.01) (0.01) (0.01) (0.01)
Surplus ratiost-1 x Q1 -0.0113
(SE) (0.01)
Surplus ratiost-1 x Q4 0.0119
(SE) (0.01)
Surplus ratiost-1 x D1 -0.0310**
(SE) (0.02)
Surplus ratiost-1 x D9 0.0175
(SE) (0.02)
Surplus ratiost-1 x Large Banks 0.0974**
(SE) (0.05)
Within R2 0.62 0.62 0.62 0.62
Bank Fixed-Effects Yes Yes Yes Yes
Time Fixed-Effects No No No No
Observations 927 927 927 927
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hold larger capital surpluses. The capital surplus that interacts with quartile and percentile dummies 

have been included to capture whether the effects of the linkage between capital surplus and loan 

growth depends on the capitalisation level of the bank. Considering the D1 and D9 or Q1 and Q4 

dummies, the relationship between the capital surplus and bank loan growth remains statistically sig-

nificant only for banks with capital surpluses below the 10th percentile which support the initial intu-

itions. The effect is stronger – albeit modest - as compared to estimates without interaction dummies, 

suggesting that the effect in the baseline regression may be driven by banks with capital surpluses 

below the 10th percentiles. The results presented in Table 7.6 suggest a difference in the magnitude 

of capital surplus across banks grouped by size (column 4). I conducted the regression analysis using 

subsamples of banks grouped into large (top 20). I found a modest difference in the estimate for large 

banks of the impact of capital surplus on loan growth compared to the remaining banks. The coeffi-

cient implies that nonlinearity does exist as the 20 largest banks increased lending by 0.10%-points 

more than the remaining banks in response to a 1%-point increase in capital surplus. This difference 

is statistically significant at the 5% level.  

 

7.5 Robustness of Results  
In this last section of the analysis I will elaborate on the outcome of an alternative test of the baseline 

models. This is done to make sure that the results of the previous regressions are valid. I included 

time fixed effects in the three baseline models to test the robustness of the data (See Table A.10 in 

Appendix A). I conducted a robustness check that ultimately left the key conclusion unchanged. Time 

fixed effects are able to capture all time varying macroeconomic effects, also those unobservable and 

uncorrelated with GDP, inflation and the national CB lending rate. In the traditional model I included 

the real GDP growth, the inflation measured by the GDP deflator and the national CB lending rate 

instead of using time fixed effects. This is the same model as the one used by Berrospide and Edge 

(2010), who used a regression equation that included GDP and inflation as controls for unobserved 

macroeconomic effects. I found that the estimated effects of time fixed effects were significant, cor-

responding to the results presented. However, I found that the key conclusions were the same using 

time fixed effects, and the magnitude of the effects was roughly the same. This meant that the T1CR, 

TCR, E/A, ∆T1CRR and SPT1 were all entering with the same estimation sign as before at a statisti-

cally significant level. The remaining control variables are also entering with the same signs as in the 

baseline models. Altogether, the test confirmed that the estimates are valid considering macroeco-

nomic and demand-side effects.   
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Chapter 8 

8. Conclusion 

This thesis has applied a number of different methods to examine how bank capital and capital re-

quirements influence bank lending. An analysis based on panel data finds modest effects of bank 

capital ratios on lending. I focus on Scandinavian banks and have taken great care to minimize sur-

vivorship bias. Using macroeconomic time series and publicly available income statement and bal-

ance sheet data for 200 banks during the period 2013-2019, I find statistically significant effects – 

albeit modest - of capital ratio shocks on loan growth. However, regardless of the capital ratio I use 

as the main explanatory variable, the effects of shocks to capital on loan growth are modest. Depend-

ing on the capital ratio employed, the results lead to a long run increase in annualised loan growth in 

the range between 0.34 and 1.21%-point. The coefficient of the E/A ratio is three times greater than 

the two regulatory defined capital ratios but the coefficient on the risk measure (loan loss reserves to 

gross loans) are at a uniform level. This implies that risk-weighted assets have a much stronger impact 

of bank risk perception on loan growth. However, another interpretation of the results is that the 

existing measures of regulatory bank capital captures the actual capital position of banks that are 

relevant for determining bank behaviour. If true, the interpretation of the existing risk-based regula-

tory capital measures is valid and would not suggest that such measures need to be improved. More-

over, I find that under-capitalised banks slowdown lending compared to the remaining sample in 

response to a 1%-point increase in the capital ratio. Therefore, this supports the findings of earlier 

empirical studies that posit that shocks to capital ratios can influence under-capitalised banks to re-

duce or cut back on lending more than well-capitalised banks. The banking industry in Scandinavia 

is characterised by a few large banks and many small banks, which inspired the research question of 

whether any inherent difference exists between these two groups. I find that the impact of capital 

ratios on loan growth is significantly greater for large banks meaning that large banks are increasing 

lending more than the remaining sample in response to a 1%-point increase in the capital ratio. Thus, 

this finding clarifies the importance of distinguishing between large banks and the remaining banks 

due to the existing of nonlinearity.  

 

The findings of the regression specification that uses changes in capital requirements as the explana-

tory variable implies that banks reduce their lending when capital requirements are increased. This is 

important because it suggests that the banking sector changes lending to comply with new capital 
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requirements. This can have consequences for the real economy. With that said, the average non-

weighted loan books have increased from nearly 58% in 2013 to 65% in 2019. This means that a 

larger portion of the banks’ balance sheets is used to provide loans to the real economy. The findings 

that banks reacts to time-varying changes in capital requirements by reducing their loan portfolios, in 

particular under-capitalised banks, have importance for future discussions on time-varying capital 

requirements such as the countercyclical capital buffer of Basel III. Furthermore, I find that capital 

requirements set by regulators are an important determinant of banks’ lending behaviour. In particu-

lar, I find that the long run impact of a capital ratio on loan growth reduces annualised loan growth 

by 0.45%-points when tier 1 capital exceeds its capital requirement level by 1%-point. In periods of 

increasing capital requirements, it can be difficult for banks to remain at the same level of surplus 

without reducing their loan portfolios. This result implies that banks have absorbed additional capital 

in order to increase lending growth in the period of 2013-2019. In addition, the result confirms that 

the relationship between capital surplus and loan growth should be investigated in periods of stable 

capital requirements. Further research is required in order to observe whether the banks gradually 

rebuild the capital surplus they initially held above the regulatory minimum. The presence of data 

and methodology issues could to some extent have biased the results and caution must be taken when 

interpreting the findings.  

 

8.1 Limitation and Further Research 

I find it important to address certain limitations of the main findings outlined above. Two issues 

regarding this study must be taken into account. First, the use of annual data instead of quarterly data 

make it more difficult to capture movements in capital ratios and capital requirements on lending in 

the short run. It also lowers the amount of observations significantly. The selected database, Bank 

Focus, has limited the study to use annual data though the majority of empirical studies uses quarterly 

data. This discrepancy makes a direct comparison of estimates ambiguous. Second, the use of national 

capital requirements instead of bank-specific capital requirements make it difficult to measure the 

“true” impact of capital requirements and capital surplus on lending. This issue is important to ad-

dress, as bank-specific capital requirements may vary independently across banks and countries and 

subsequently create the potential for bias in the estimates. However, given the limited research scope 

in a master’s thesis, further research should be conducted to investigate the role of capital ratios and 

capital requirements using a more comprehensive dataset of the Scandinavian countries in terms of 

bank-specific capital requirements and quarterly data. Moreover, the estimates imply that lending 
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behaviour differs across segments of banks. Thus, it would be interesting to investigate further if there 

exists any nonlinearity between the Scandinavian countries, as they have imposed different capital 

requirements. Hence, future research should aim to investigate this topic to provide more evidence to 

the literature within the field of bank capital and capital requirements on lending. 
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Appendix A 
 

Table A.1: Tier 1 Capital Requirements Denmark 

 
 

  

3.50% 4.00% 4.50% 4.50% 4.50% 4.50% 4.50%

0.625% 1.25% 1.875%
2.50%

0.5%

1%

3%
3%

3%
3%

3%

3%

3%

1.00%
1.50%

1.50%
1.50%

1.50%

1.50%

1.50%

0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

14.00%

2013 2014 2015 2016 2017 2018 2019

CR (DK)

Minimum requirement (CET1) Conservation buffer (CET1) Countercyclical buffer SIFI buffer Additional Tier 1 Capital
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Table A.2: Tier 1 Capital Requirements Norway 

 
 
 
 
 
 
 
 
 
 

  

4.50% 4.50% 4.50% 4.50% 4.50% 4.50% 4.50%

2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50%

2%
3% 3% 3% 3% 3% 3%

1% 1.50% 1.50% 2% 2.50%1%
2% 2%

2%
2%

1.50%
1.50%

1.50%

1.50% 1.50%
1.50%

1.50%

0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

14.00%

16.00%

18.00%

2013 2014 2015 2016 2017 2018 2019

CR (NO)

Minimum requirement (CET1) Conservation buffer (CET1) Systemic buffer (CET1)

Countercyclical buffer SIFI buffer Additional Tier 1 Capital
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Table A.3: Tier 1 Capital Requirements Sweden 

  

4.50% 4.50% 4.50% 4.50% 4.50% 4.50% 4.50%

2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50%
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14.00%

16.00%
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CR (SE)

Minimum requirement (CET1) Conservation buffer (CET1) Countercyclical buffer SIFI buffer Additional Tier 1 Capital
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Table A.4: List of Variables 

 

Variable Definition
∆%Loani,t (Gross Loani,t/Gross Loani,t-1)

T1CRi,t-1 Tier 1 capital ratioi,t-1/Risk-weighted Assetsi,t-1

TCRi,t-1 Total capital ratioi,t-1/Risk-weighted Assetsi,t-1

E/Ai,t-1 Equity/Total Assetsi,t-1

T1CRRi,t-1 Tier 1 capital requirement ratio for bank i at period t-1
∆%T1CRRi,t-1 T1CRRi,t-1/T1CRRi,t-2

SPT1i,t-1 T1CRi,t-1-T1CRRi,t-1

∆%Loani,t-1 ∆%Loani,t-1=(Gross loani,t-1/Gross Loani,t-2)

Return on assetst-1 Net Incomei,t-1/Total Assetsi,t-1

Reservesi,t-1 Loan loss reservesi,t-1/Gross loani,t-1

Log Assetsi,t-1 log(Total Assets)i,t-1

Liquidi,t-1 Liquid Assetsi,t-1/Total Assetsi,t-1

GDPt-1 National Gross Domestic Product at time t-1
Inflationt-1 National Inflation rate at time t-1
CB Lending Ratet-1 National Central bank lending rate at time t-1 
Q1 Takes the value 1 if bank i's T1CR, TCR, E/A, or SP ratio is in the lowest quartile of the sample, 0 otherwise 
Q4 Takes the value 1 if bank i's T1CR, TCR, E/A, or SP ratio is in the highest quartile of the sample, 0 otherwise 
D1 Takes the value 1 if bank i's T1CR, TCR, E/A, or SP ratio is in the lowest decile of the sample, 0 otherwise 
D9 Takes the value 1 if bank i's T1CR, TCR, E/A, or SP ratio is in the highest decile of the sample, 0 otherwise 
Large Bank Takes the value 1 if bank i's value of total assets is among the 20 largest bank in the sample,  0 otherwise 
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Table A.5: Histogram of Equity to Total Assets Ratios (E/A) 
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Table A.6: Histogram of Tier 1 Capital Ratios (T1CR) 
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Table A.7: Histogram of Surplus Capital Ratios (SP) 
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Table A.8: Histogram of Total Capital Ratios (TCR) 
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Table A.9: Time-series variation in capital requirements 

 
  

.0
6

.0
8

.1
.1
2

.1
4

.1
6

T1
C
R
R

2012 2014 2016 2018 2020
Year

0
.1

.2
.3

.4
Δ
T1
C
R
R

2012 2014 2016 2018 2020
Year



 97 

Table A.10: Robustness test with Time Fixed Effects27 

 
 
 

 

 

 

 

 
27 Reported standard errors are given in parentheses. The standard errors are robust (heteroskedasticity-consistent) and 
clustered by time. For statistical significance, I use the following convention: *, **, and *** denote significance at the 
10%, 5% and 1% levels, respectively. 

T1CRt-1 TCRt-1 E/At-1 T1CRRt-1 SPT1t-1
1 2 3 4 5

Surplus ratiost-1 0.5890*** 0.5965*** 1.1006*** -0.2153*** -0.6350***
(SE) (0.19) (0.15) (0.42) (0.06) (0.21)
∆%Loant-1 0.2399*** 0.2315*** 0.2388*** -0.0924** 0.2499***
(SE) (0.03) (0.03) (0.03) (0.04) (0.03)
Return on assetst-1 0.9865 1.0815 2.0491 0.9361 0.6701
(SE) (1.38) (1.37) (1.47) (1.12) (1.43)
Loan loss reservest-1/Gross loant-1 -1.1192** -1.1279** -1.1217** 0.0983 -0.5486
(SE) (0.55) (0.55) (0.56) (0.42) (0.58)
Log assetst-1 -0.3850*** -0.3826*** -0.3673*** -0.3111*** -0.4048***
(SE) (0.03) (0.03) (0.03) (0.04) (0.03)
Liquid assetst-1/Total assetst-1 0.3235*** 0.3188*** 0.2991*** 0.3643*** 0.2834***
(SE) (0.11) (0.11) (0.11) (0.08) (0.11)
Within R2 0.65 0.65 0.64 0.61 0.68
Bank Fixed-Effects Yes Yes Yes Yes Yes
Time Fixed-Effects Yes Yes Yes Yes Yes
Observations 959 961 963 897 928


