
The impact of the global financial crisis and
institutional settings on corporate financial decisions.

Item Type Thesis

Authors Tekin, Hasan

Rights <a rel="license" href="http://creativecommons.org/licenses/
by-nc-nd/3.0/"><img alt="Creative Commons License"
style="border-width:0" src="http://i.creativecommons.org/l/by-
nc-nd/3.0/88x31.png" /></a><br />The University of Bradford
theses are licenced under a <a rel="license" href="http://
creativecommons.org/licenses/by-nc-nd/3.0/">Creative
Commons Licence</a>.

Download date 19/05/2023 19:07:02

Link to Item http://hdl.handle.net/10454/18759

http://hdl.handle.net/10454/18759


 

 

 

 

THE IMPACT OF THE GLOBAL FINANCIAL CRISIS AND INSTITUTIONAL 

SETTINGS ON CORPORATE FINANCIAL DECISIONS 

 

 

 

 

 

 

Hasan TEKIN 

 

 

 

 

Submitted for the Degree of 

Doctoral of Philosophy 

 

 

 

 

Faculty of Management, Law and Social Sciences 

University of Bradford  

 

 

 

 

2019 





I 
 

Hasan Tekin 

THE IMPACT OF THE GLOBAL FINANCIAL CRISIS AND INSTITUTIONAL 

SETTINGS ON CORPORATE FINANCIAL DECISIONS 

Keywords: Cash holdings, Debt financing, Dividend payouts, Global financial crisis, 

Governance, Panel data methods 

 

ABSTRACT 

Since theories of corporate finance are recognised to be conditional, this study 

explores the impact of the global financial crisis (GFC) of 2007-2009 and institutional 

settings in determining corporate financial decisions. The recession on the supply of 

credit and demand for credit affects the corporate financial channels. The credit 

recession causes more agency costs, bankruptcy costs and information asymmetry, 

which adversely influence both borrowing and investments. Firms reduce debt 

financing, retain more cash and cut corporate payouts due to a sharp rise in 

uncertainty. Moreover, the role of institutional settings on corporate decisions differs 

following the GFC. Three empirical chapters contribute to the literature: First, Chapter 

3 investigates the role of GFC on determinants and the adjustment speed of leverage 

and debt maturity and reveals that the effect of bankruptcy costs, agency costs and 

information asymmetry only increases on debt maturity, as opposed to leverage in the 

post-GFC. The adjustment speed of leverage and debt maturity drops after the GFC due 

to the low supply and demand for credit. Chapter 4 examines how cash holdings have 

been affected by the GFC across countries which have different agency problems and 

analyses how the rise of agency costs and information asymmetry can explain cash 

decisions before and after the GFC. Financially constrained firms have quicker cash 

holdings’ adjustment compared to unconstrained firms. However, while firms in low-

governance countries have slower adjustment speed of cash than those in high-

governance countries in pre-crisis, it has been found that it is vice versa in the post-

crisis period. Finally, Chapter 5 analyses the effect of agency problems and the GFC on 

dividend payouts. Contrary to firms in high-governance countries, those in common-

law countries are less likely to pay out dividends, as confirmed by the substitute and 

outcome models, sequentially after the GFC. Also, dividends are used as a signalling 

device by the GFC. Overall, the GFC and institutional settings impact corporate 

financial policies of firms to specify where and when their shareholders invest. 
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CHAPTER 1 

INTRODUCTION 

1.1. Motivations Underlying the Thesis 

Over recent decades, the interest in empirical investigations of corporate finance has 

increased and become more popular among scholars, (Rajan and Zingales 1995; Opler 

et al. 1999; La Porta et al. 2000; Booth et al. 2001; Fama and French 2001; Ozkan and 

Ozkan 2004; D’Amato 2019; Null and Pathak 2019; Pahi and Yadav 2019), after the 

seminal papers introduced by Modigliani and Miller (MM 1958, 1961, 1963). 

Furthermore, a considerable number of studies examine the effect of global financial 

crisis between 2007 and 2009 (GFC) on corporate decisions (Demiguc-Kunt et al. 

2015; Zeitun et al. 2017; Mimouni et al. 2019 in debt context; Campello et al. 2010; 

Chang et al. 2017; Chen et al. 2018 in cash context; Bliss et al. 2015; Floyd et al. 2015; 

Tran et al. 2017 in dividend context). However, research into the role of the GFC on 

corporate finance is still relevant and opens to new insights. 

Corporate financial policies may depend on financial channels such as debt, cash, 

dividends or investment. Consequently, different scenarios may arise following the 

GFC. First, if the costs of external financing increase, firms tend to lessen their 

dividend payments. When the situation is uncertain, the decrease in share repurchases 

is more than in dividend payouts by the substitute effect of corporate payouts. Next, 

growth opportunities drop owing to higher agency costs of cash holding. Hence, firms 

diminish cash holding and increase corporate payouts due to lower demand for funds. 

Finally, firms fund their investments by hoarding more cash and reducing corporate 

payouts due to a sharp rise in uncertainty. Therefore, the reduction in corporate 

payouts exchanges with a rise in cash retention and investment. 

Besides, institutional settings also change following the GFC. For example, Basel III1 

has a clear impact on mainly banks regulations. The main requirements of Basel III are 

to raise the level and quality of capital, improve risk capture, restrict bank leverage, 

enhance bank liquidity and constrain procyclicality as planned in 2010. Furthermore, 

some additional requirements accompany the 2017 reforms such as the need for the 

rise of the global banks' leverage ratio and some revisions on calculating balance sheet 

ratios (Auboin and Blengini 2019). Recent research argues that Basel III forced banks 
 

1 Basel III is a comprehensive reform measure developed by the Basel Committee on Banking 
Supervision to strengthen the risk management, supervision and financial regulation in the banking 
sector following the global financial crisis (Auboin and Blengini 2019). 
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to take effective decisions in the aftermath of the GFC because of changing institutional 

settings. Hoque (2013: 335), as an example, shows that banks reinforced their equities 

after the GFC and faced lesser problems during the Eurozone debt crisis. Supporting 

his findings, Hoque et al. (2015: 463) also indicate that banks raised the main (Tier I) 

capitals to address Basel III requirements shortly after the GFC and the fragility of 

funding became lower during the Eurozone debt crisis compared to the GFC. Overall, 

the change in institutional settings after the GFC has partly alleviated huge problems 

before a new recession. 

Notably, the GFC also influences corporate financial channels: debt financing, cash 

holdings and dividend payouts. Regarding debt financing, Zeitun et al. (2017) revealed 

that the speed of adjustment (SOA) of leverage fell in the post-GFC period in emerging 

markets, (i) but the SOA of either leverage or debt maturity have not been analysed for 

advanced markets. Also, while Fauver and McDonald (2015) internationally 

investigate agency costs by employing Worldwide Governance Indicators (WGI) of 

Kaufmann et al. (2011), (ii) no single study analyses agency costs of debt in the GFC 

context. More recently, D’Amato (2019) shows the change impact of bankruptcy costs 

and information asymmetry by using firm size and profitability in that order on debt 

for Italian smaller firms from pre- to post-GFC, (iii) nevertheless, neither bankruptcy 

costs nor information asymmetry has been examined across some international 

evidence. And finally (iv), cash hoarding that is crucial when external financing 

becomes costly during turbulence has not been investigated when uncertainty arises. 

In cash holdings context, the literature analyses the association between financial 

constraints and cash holdings (Farinha et al. 2018 for UK firms) or optimal cash 

holdings (Martinez-Sola et al. 2018 for Spanish small firms), however, no single 

research internationally investigates the role of financial constraints on (i) cash 

holdings2 as well as (ii) optimal cash holdings by testing information asymmetry and 

adjustment costs, respectively by considering the GFC. Furthermore, the more recent 

study (Seifert and Gonenc 2018) examines the effect of WGI (agency costs) on cash 

holdings across the globe, (iii) but agency costs of cash holdings have not been 

analysed by ignoring the existence of the GFC. Finally, (iv) agency costs of optimal cash 

holdings have not been investigated with the existence of governance, WGI in 

particular and the GFC, whereas Lozano and Duran (2017) examine optimal cash 

 
2 Chen et al. (2018) compare financially constrained- and unconstrained-US firms before and after the 
dot-com and GFC. 
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holdings for family firms in either well-governed or weak-governed countries, not 

considering the recent recession.     

In dividend payouts context, previous research examines the role of agency problems 

and the GFC. First, Abreu and Gulamhussen (2013) find that US bank-dependent 

companies with high growth opportunities increase dividend payments due to 

increasing information asymmetry, (i) but no single study analyses the association 

between growth opportunities and dividends to test information asymmetry across 

some international evidence. Next, Tran et al. (2017) have recently investigated the 

role of revised3 anti-director rights, revised creditor rights and common-law on 

dividends for 41 countries between 2008 and 2012, without excluding the GFC period 

from their sample. While dividends are reversely associated with anti-director and 

creditor rights, contrary to Sawicki4 (2009), it is vice versa for common-law. However, 

Tran et al. (2017) portray the exact role of agency costs in the GFC context. (ii) Notably, 

the role of agency costs on dividends by employing governance-WGI that varies across 

year and country, which is important for the analysis of the GFC, has not been 

examined. Also, Tran et al. (2017) describe the post-GFC over 2008-2012; which may 

be problematic due to including the crisis period 2008-2009. (iii) Therefore, the 

impact of agency costs using the common-law has not been analysed considering the 

sub-periods of the pre-crisis, during crisis and post-crisis. 

Up till now, very limited empirical research has been carried out whether the role of 

institutional settings on corporate decisions varies following the GFC. In particular, 

previous studies of corporate finance have mainly ignored the change in country 

governance, which differs across year and country (Gonzalez 2015 in debt financing; 

Alves 2018 in cash holdings; and Tran et al. 2017 in dividend payouts). This thesis, 

therefore, contributes to the empirical literature and research into corporate finance 

by examining the impact of the GFC as well as WGI on debt financing, cash holdings 

and dividend payouts across both developed and major developing countries for the 

period 2001-2017 to address all the gaps mentioned above. 

 
3 Both revised anti-director rights of Djankov et al. (2008) and the creditor rights of Djankov et al. (2007) 
do not vary by year that is crucial to understand the GFC and its consequences. Also, they may be the 
same values for different countries. For example, the creditor rights are one for Argentina and Canada; 
and four for Kenya and the UK. 
4 Sawicki (2009) examines the relationship between dividend payouts and firm-level governance that 
differs across firms and years before and after the Asian 1997-1998 crisis. Specifically, she proves the 
role of the Asian crisis as well as agency problems in impacting on dividends for five Southeast Asian 
countries that have different levels of governance and legal systems, and which show that changes 
occurred significantly over the 1994-2003 period.   
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This thesis reviews the GFC and its influence on corporate financial policies in Chapter 

2 and then empirically tests the impact of the GFC and WGI as institutional settings on 

corporate financial decisions, namely (i) leverage and debt maturity in Chapter 3; (ii) 

cash holdings in Chapter 4; and (iii) dividend payouts in Chapter 5. Finally, Chapter 6 

concludes the thesis. 

1.2. Theoretical Background of Thesis 

1.2.1. The Irrelevance Theorem 

Modigliani-Miller Propositions 

MM (1958) argues that there is no relationship between leverage and firm value. More 

specifically, a number of assumptions of the MM’s (1958, 1963) irrelevance theorem 

are summarised as follows: (i) risk-free debt and risky equity are used in firms’ 

financing; (ii) frictionless capital markets, i.e., there are no transaction costs; (iii) 

existing corporate tax, whereas there is no personal or wealth tax; (iv) borrowing and 

lending at risk-free rate by individuals; (v) same risk for all firms; (vi) endless cash 

flow streams; (vii) symmetric information between corporate insiders and outsiders; 

(viii) no bankruptcy costs and (ix) no agency costs.  

Myers (2001) debates the MM (1958) approach, which is difficult to directly test. 

Outcomes in financial markets seem to support the concept of MM. The MM’s (1958) 

assumptions open new horizons by specifying the factors of capital structure 

decisions, e.g. trade-off theory, which is a trade-off between the costs of bankruptcy 

and benefits of tax savings. Notably, MM’s (1963) corporate tax assumption proposes 

that firms that pay corporation tax choose the maximum debt. Thus, researchers 

develop several capital structure models by relaxing the propositions of MM (1958, 

1963). In this case, main capital structure theories—agency theory, trade-off theory 

and pecking order theory—are developed considering agency costs, optimal debt and 

financial hierarchy, respectively. 

Miller-Modigliani Propositions  

MM (1961) suggests that dividend does not affect the firm value and its capital 

structure in the conditions of the perfect capital market and without tax. The 

irrelevance theorem of dividends assumes that firms independently determine their 

financing and investment decisions from the dividend policy. According to MM (1961), 

there is no difference between selling shares and borrowing to finance the firm.  
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Regarding theory predictions of dividends, investors are ambivalent between dividend 

distribution and capital gains. Hence, they may finance their cash demand by selling 

their shares, which are the stock of capital gains that arise from the remaining profits 

of the company. However, if companies pay dividends, non-cash investors may 

purchase shares of the company; that is why investors may take a position in line with 

the firm’s corporate payout policy.   

Corporate finance literature develops both theoretically and empirically (De Fiore and 

Uhlig 2015; Zhou et al. 2016; Daskalakis et al. 2017; Van Hoang et al. 2018; Pour and 

Lasfer 2019 in debt context; Seifert and Gonenc 2016; Lozano and Duran 2017; Bates 

et al. 2018; Chen et al. 2018; Jebran et al. 2019 in cash context; and Renneboog and 

Szilagyi 2015; Attig et al. 2016; Byrne and O’Connor 2017b; Adhikari and Agrawal 

2018; Pahi and Yadav 2019 in dividend context). This study also empirically extends 

this literature by relaxing some proxies, namely agency costs, bankruptcy costs, 

information asymmetry and transaction costs as proposed by MM (1958). All the 

proxies used in the three empirical chapters are discussed in detail in the sub-sections 

below. 

1.2.2. Capital Structure Theories 

Chapter 3 analyses three main capital structure theories5 within the debt financing 

context. First, the Trade-off theory focuses on an optimal capital structure, including 

bankruptcy costs, tax benefits (Kraus and Litzenberger 1973) and adjustment costs 

(Fischer et al. 1989). Next, the agency theory considers the agency costs (Jensen and 

Meckling 1976). Lastly, the pecking order theory establishes a financial hierarchy by 

incorporating internal sources of funds, debt and equity in that order, whereas 

information asymmetry directly affects the costs of financial hierarchy (Myers 1984). 

Trade-off Theory 

MM (1963) recommends that firms who pay corporation tax choose the maximum 

debt from the benefits of the tax. By investigating the MM approach above, Kraus and 

Litzenberger (1973) develop the trade-off theory (TOT), demonstrating that the 

optimal capital structure should result from a trade-off between bankruptcy costs and 

tax benefits of debt. The most obvious indicator of the cost of debt is bankruptcy cost 

or financial distress (Frank and Goyal 2008). Thus, an increase in bankruptcy costs 

makes equity more advantageous because greater debt increases either financial 

 
5 Signalling theory is comprised by Pecking order theory considering the information content. Also, 
Market timing theory cannot be empirically tested; that is why it is not included in this study.  
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distress or bankruptcy costs (Myers 2001). However, since using debt helps firms to 

avoid tax (Faccio and Xu 2015), debt financing is preferable than equity financing 

especially for larger firms (Myers 1977). 

Dynamic TOT focuses on a trade-off between the benefits and costs of debt adjustment 

in time. If the adjustment costs are low, Leary and Roberts (2005) find that the 

adjustment process is fast; that is why firms may easily reach the target debt 

(Strebulaev 2007; Faulkender et al. 2012; Wojewodzki et al. 2018). However, Fama 

and French (2002) allege that higher adjustment costs occur if the adjustment process 

is very slow. Also, Hovakimian et al. (2001) argue that firms may face obstacles when 

moving towards the target rate, which may vary in time by changing the firm 

profitability and stock prices.  

Agency Theory 

Jensen and Meckling (1976) and Jensen (1986) establish Agency theory (AT). They 

propose to increase the debt level to reduce the conflicts of interests between 

managers and shareholders or debt holders which arise from the separation of 

ownership and control (Berle and Means 1932). Firms with high debt levels leave the 

best investment opportunities including agency costs because of missed opportunities 

and strict contract terms (Booth et al. 2001). Thus, an increase in agency costs of debt 

or a decrease in agency costs of management’s discretion arises due to the 

development of the firm’s growth opportunities. 

Pecking Order Theory 

Myers (1984) develops the pecking order theory (POT) prioritising internal sources of 

funds, debt and equity, respectively. The financial hierarchy occurs when the cost of 

issuing new shares is greater than the cost of debt and dividend. Financial hierarchy 

costs consist of costs associated with the issuance of new shares and arising from the 

management having more information regarding the firm’s expectations and the real 

value of risky stocks. Firms finance their new investments with firstly retained 

earnings, secondly secured debt and then equity (Myers 2001). As a result, firms 

determine the changes in debt by the net cash flow in POT, not by debt’s benefits and 

costs as in TOT. 

Information asymmetry posits that managers have more information than outsiders 

about the firm’s expectations, risks and value. Debt issuance is preferable to equity 

issuance for managers who have optimistic expectations related to the future of the 

firm (Myers 2001). If the stock market price is above the managers’ expectations, they 
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have more information than investors about the real value of the firm since issuing 

equity. Two forms of information asymmetry: adverse selection and moral hazard 

exist. First, adverse selection arises before the transaction when the buyer has less 

information than the seller about the commodity. When overvalued stocks rise with a 

negative price effect, investors interpret equity issuance announcements as a signal 

(Myers 1984). Thus, equity can be mispriced by the market due to adverse selection. 

Next, moral hazard focuses on the problem of asymmetric information after the 

transaction due to hidden action when the agent’s effort is not observable (Ross 

1973). However, if principals receive accurate information from agents or if they 

incentivise the agent to make his performance aligned with their objectives, either of 

these problems may be minimised or the firm’s profit maximised. 

1.2.3. Cash Holding Theories 

Since MM (1958, 1963) counts the agency costs, information asymmetry, tax savings 

and transaction costs, more recent literature, focusing on cash holdings, analyses four 

cash motives: agency (Seifert and Gonenc 2018), precautionary (McLean and Zhao 

2018), tax (Pinkowitz et al. 2016) and transaction (Kling 2018). Also, they consider 

optimal cash holdings trade-off between the benefits and costs of cash holdings’ 

adjustments (Kim et al. 1998; Opler et al. 1999; Bates et al. 2018).  

Cash Motives 

The agency motive is related to agency costs. The manager-shareholder conflict occurs 

when the manager holds cash due to poor investment opportunities rather than 

disgorging cash to shareholders (Jensen 1986). Dittmar et al. (2003) and Seifert and 

Gonenc (2016) empirically support this argument by specifying that firms in high 

creditor rights or anti-director rights countries carry low cash. The agency motive may 

be crucial when either the transaction motive or the precautionary motive loses its 

importance. However, when countries in which governance level is low and capital 

markets are not interested in new funding, both the transaction motive and the 

precautionary motive are important than the agency one, which results in 

accumulating more when borrowing is less. La Porta et al. (2000) also show that the 

ownership structure is important to disgorge cash for firms due to various agency 

problems between principal and agent. Therefore, they point out that the large 

shareholder-minority shareholder conflict arises from low-governance which is seen in 

countries having concentrated ownership and family groups ownership. Consequently, 

countries in dispersed ownership structure such as the UK and the US have a high-



 

8 
 

governance which means these countries face shareholder-manager conflict and hold 

less cash than in either concentrated or family groups’ countries. 

The precautionary motive focuses on holding more cash to cope with difficulties in 

accessing finance when asymmetric information and agency costs of debt arise 

(Almeida et al. 2004; Han and Qui 2007; Kusnadi and Wei 2011). During economic 

distress, the precautionary motive may be more visible due to increasing uncertainty. 

Since information asymmetry occurs, accessing external finance becomes difficult for 

small and risky firms. Opler et al. (1999), for example, propose supporting results for 

this argument. Thus, firms hold more cash when they have risky cash flows and cannot 

easily access debt financing. They also argue that companies which have better 

investment opportunities hoard more cash due to the cost of possible financial 

distress. In addition, the underinvestment problem arises from the conflict between 

debtholders and shareholders because of the agency costs of debt. Specifically, 

debtholders behave for their interests by capturing their benefits and allocating 

inadequate returns for shareholders, since the leveraged firm leaves from valuable 

investment opportunities (Myers 1977). If this problem persists, firms cannot enjoy 

the advantage of valuable projects and fund their financial activities. Besides, Bates et 

al. (2009) show the significance of cash hoarding for US public firms supporting the 

precautionary motive. Also, Duchin (2010) confirms the precautionary motive which 

shows the rising importance of cash flow and share issuance for public-firms and 

large-firms. Moreover, previous research (Denis and Sibilkov 2009; Lins et al. 2010; 

Gao et al. 2013) provides evidence that constrained firms having lower-investment 

hold more cash than unconstrained firms as confirmed by more recent research 

(Harris and Raviv 2017; McLean and Zhao 2018). Hence, while constrained firms are 

smaller firms that face difficulties in accessing finance, they have higher information 

asymmetry and pay lower or no dividend, as opposed to unconstrained firms (Bates et 

al. 2009; Song and Lee 2012; Farinha et al. 2018).    

Opler et al. (1999) argue that the cost of carrying cash increases because of the 

marginal tax rate of firms. The Tax motive discusses the repatriation consequences of 

tax for multinational firms. Foley et al. (2007), for example, show that multinational US 

firms have higher cash levels firms due to the advantages of tax which is in line with 

Pinkowitz et al. (2016). Besides that, Dittmar et al. (2003) argue that family firms hold 

more cash than others because of the dividend taxation when they pay out the 

dividend.  
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The transaction motive argues that there is an optimal demand for cash holdings. 

Baumol (1952) claims that cash retention is a crucial method by minimising the 

transaction costs of companies which can use cash instead of another type of assets. 

Tobin (1956) supports Baumol’s (1952) argument by mentioning the significance of 

the transaction when firms match the time of holding cash and spending cash. Thus, 

firms can trade-off between (i) costs of cash holdings by decreasing the purchasing 

power due to inflation and (ii) benefits of cash holdings by reduced transaction costs. 

However, while large companies hold less cash due to the interest rate, small 

companies prefer to accumulate more cash as mentioned by Mulligan (1997). Thus, 

smaller firms which are high-growth and riskier firms hold more cash than larger 

firms. In other words, financial constraints are positively related to cash holdings 

(Faulkender and Wang 2006). To conclude, the financial policy of companies depends 

on transaction costs (Ahmad and Adaoglu 2018; Kling 2018). 

Optimal Cash Holdings 

The optimal amount of cash holdings is also crucial for the trade-off between benefits 

and costs adjusting cash hoardings mentioned by empirical research (Kim et al. 1998; 

Opler et al. 1999; Ozkan and Ozkan 2004; Bates et al. 2018; Martinez-Sola et al. 2018). 

Nevertheless, firms may face different cost level carrying cash due to the cash amount, 

whereas it can be difficult to adjust their cash level (Azar et al. 2016). Thus, the 

optimal cash level may differ across various institutional settings and periods. 

Concerning dynamic models, firms have target-adjustments towards the optimal cash 

holdings. Adjustment costs affect the speed of adjustment-SOA bearing some costs to 

close the gap between actual cash and target cash (Jiang and Lie 2016). Consequently, 

the cash ratio is hit by a one-period lagged cash ratio towards the target cash ratio.  

Besides, Ozkan and Ozkan (2004) argue that firms partly complete their cash holdings’ 

adjustments, which are costly, including the costs of asymmetric information, 

underinvestment (low-target cash ratios) and overinvestment6 (high-target cash ratios). 

Hence, when the cash ratio is (i) above the target cash ratio, firms can pay debt and 

dividend to their shareholders or repurchase shares, and (ii) when it is below the 

target cash ratio, they cut back on investment or raise new capital. More recent 

evidence (Martinez-Sola et al. 2018) also shows that smaller or financially constrained 

 
6 Richardson defines the overinvestment as “investment expenditure beyond that required to maintain 

assets in place and to finance expected new investments in positive NPV (net present value) projects” 

(2006: 160). 
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firms can close the gap between the actual and target cash holdings faster than larger 

or unconstrained firms as a result of high-cash balances. 

1.2.4. Dividend Payout Theories 

Two main hypotheses which point out the agency problems in the dividend context: 

agency costs hypothesis and signalling hypothesis exist. The agency costs hypothesis 

concentrates on costs that incurred due to agency problems which are addressed by 

dividend policies (Jensen 1986; La Porta et al. 2000) between insiders (managers or 

controlling shareholders) and outsiders (investors or minority shareholders). 

Signalling hypothesis focuses on asymmetric information which counts that the 

dividend is a costly mechanism to signal about the future earnings and cash flows of 

the firm, to eliminate the information asymmetry between shareholders and manager 

(Bhattacharya 1979).  

Agency Costs Hypothesis 

Dividend payments reduce three types of agency costs: (i) monitoring costs, (ii) 

bonding costs and (iii) residual loss (Jensen and Meckling 1976). First, monitoring 

costs arise from the utilisation of monitoring systems to control the manager’s 

performance, but shareholders use dividend payments to increase financing mix 

which results with the decrease of monitoring costs (Jensen 1986). Next, bonding costs 

of the contract emerge when shareholders minimise the possibility of mistreatment of 

managers to maintain the manager’s action stays aligned with shareholders’ 

objectives. However, dividend payouts also control the cash flow at managers’ disposal 

(Jensen and Meckling 1976). Last, the residual loss occurs if managers have excess cash 

balances and do not use them for the firm’s profitability. Nevertheless, dividend 

payouts prevent overinvestment or underinvestment by reducing excess cash balances 

(Jensen 1986).  

In addition to the agency problems above, La Porta et al. (2000) expand the agency 

approach of dividend by empirically testing the dividend payouts and governance 

across the legal system, so they develop both dividend models of outcome and 

substitute as tested by more recent research (Renneboog and Szilagyi 2015; Athari et 

al. 2016; Bessler et al. 2017; Byrne and O’Connor 2017a, 2017b; Jiraporn and Lee 

2017; LaRiviere et al. 2017; Smith et al. 2017; Tran et al. 2017; Atanassov and Mandell 

2018; Pahi and Yadav 2019). First, the outcome model of dividend (La Porta et al. 

2000) proposes that dividends are an outcome of the common-law system for 

investors. Specifically, minority shareholders use their legal powers under an efficient 
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legal system to get dividend payments by urging firms. Hence, dividend payouts 

preclude insiders who may benefit from a high percentage of firm earnings for 

themselves. La Porta et al. (2000: 5) present robust evidence supporting this 

argument. They compare one of the large shareholders in the US that have English 

common-law as the well-protected legal system and the one in the Netherlands, which 

have French civil-law as the weak-protected legal system. While shareholders can 

force the board to pay dividends in a well-governed country, those in a weak-governed 

country cannot urge the board to pay dividends. Therefore, well-governance means 

high dividends that are the outcome of high shareholder protection across different 

institutions. As one of the implications of the outcome model, two firms can be 

compared: young and mature in a well-governed country. Typically, the young firm 

prefers low dividends and high growth opportunities; whereas the mature firm has 

higher dividends because of weak growth opportunities. In contrast, the relationship 

between dividends and growth opportunities is uncertain in a weak-governed country 

because of the shareholders’ unpredictable decisions (La Porta et al. 2000). Most 

recent research confirms the outcome model (Renneboog and Szilagyi 2015; Athari et 

al. 2016; Bessler et al. 2017; Byrne and O’Connor 2017a, 2017b; Jiraporn and Lee 

2017; LaRiviere et al. 2017; Smith et al. 2017; Pahi and Yadav 2019). 

Contrary to the outcome model, the substitute model of dividend (La Porta et al. 2000) 

proves that dividends play a substitute role for governance. In weak-governance 

countries, firms that have high-growth opportunities pay high dividends due to the 

deriving reputation for regaining funds to shareholders. Firms with low-growth 

opportunities do not require access to external finance and derive a reputation. Thus, 

the use of current funds is better for firms with high growth prospects as opposed to 

those with low growth (La Porta et al. 2000). However, managers do not need to 

derive reputation for minority shareholders in well-governance countries. 

Consequently, La Porta et al. (2000) concludes that the association between dividend 

payouts and growth opportunities is vague; thus, the substitute model is rarely 

confirmed by some research (Jiraporn et al. 2006; Chae et al. 2009; Sawicki 2009; Tran 

et al. 2017; Atanassov and Mandell 2018). 

Signalling Hypothesis 

The signalling hypothesis focuses on information content and information asymmetry. 

Lintner (1956) and MM (1961) argue that dividends have information. They assert 

that the information content of dividends counts that managers use confidential 

information about the company’s future profitability and cash flows to determine the 
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dividend payments in the current period. Bhattacharya (1979) and Miller and Rock 

(1985) point out that there is an information asymmetry between the manager and 

shareholders. However, dividends may overcome this asymmetry and concurrently 

reduce any ambiguity on firm value, while they are a costly signalling device.  

In another case, investors may perceive the dividend payment as a negative signal for 

future cash flows of firms. Specifically, even though firms with low permanent 

earnings increase dividend payouts, afterwards, they need to decrease paying 

dividends due to their unsustainability in the long run. As a signal, investors have 

information about the changes in dividend payouts about the firm’s potential 

permanent earnings and the value of growth opportunities (Jensen et al. 2010).  

To conclude, the corporate finance literature has identified and analysed three 

decision-making processes: debt financing, cash holdings and dividend payouts by 

considering the value maximisation of a firm. However, this literature consists of 

unsolved puzzles. For instance, Myers (2001) argues that debt financing is still an 

unsolved puzzle such as the dividend puzzle of Black (1976). Since the corporate 

finance decisions include unsolved puzzles and differ across time and institutional 

settings; firms, investors, policymakers and researchers should consider 

macroeconomic shocks and institutional settings to solve the corporate finance puzzle. 

This thesis underlines the trend in corporate financial behaviour after the GFC across 

varying institutional settings. Proxies of agency costs and information asymmetry 

exacerbate due to rising uncertainty in a period of turbulence; that is why they are 

examined as two common proxies in contexts of debt, cash and dividend in the entire 

thesis. All the proxies used in the empirical chapters—adjustment costs, agency costs, 

bankruptcy costs and information asymmetry—are presented in Table 1.1.  

Table 1.1. Proxies of Corporate Finance in Thesis 

Empirical 
Chapters 

Context of  
Corporate Finance 

Adjustment 
costs 

Agency  
costs 

Bankruptcy 
costs 

Information 
asymmetry 

Chapter 3  Debt financing     

Chapter 4 Cash holdings     

Chapter 5 Dividend payouts     

1.3. Research Objectives and Questions 

The main goal of this thesis is to investigate how corporate financial decisions change 

in the period from pre- to post-GFC across various institutional environments. 
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Notably, this study focuses on (i) leverage and debt maturity; (ii) cash holdings; and 

(iii) dividend payouts.  

The primary goals of this research are as follows: 

- To analyse the impact of the GFC on corporate financial decisions between various 

institutional settings. 

- To examine the change in corporate financial decisions and its determinants after the 

GFC across a variety of institutional settings. 

By aiming at the goals mentioned above, research questions are outlined separately 

for each empirical chapter below: 

The sample of firms is drawn from eleven countries that have different ownership 

structures: concentrated (France, Germany, Netherlands, Turkey), dispersed (the UK, 

the US) and family groups (India, Indonesia, Italy, Japan, Korea).  

Chapter 3 investigates the key firm-, industry- and macro-specific determinants of 

leverage as expressed by debt maturity, their distinctive differences and variations in 

adjustment speeds in periods of high and low turbulence. Therefore, the research 

questions for this chapter are stated as follows: 

3.1. How does the global financial crisis affect the leverage and debt maturity? 

3.2. How do the impacts of firm size, governance and profitability on leverage and debt 

maturity differ after the global financial crisis? 

3.3. How do the adjustment speeds of leverage and debt maturity differ from the pre- 

to post-crisis period?  

Chapter 4 underlines (i) the change in cash holdings and optimal cash holdings across 

financial constraints and governance; and (ii) the effect of financial constraints and 

governance on cash holdings in the GFC context. Research questions for this chapter 

are as follows: 

4.1. How does the global financial crisis affect the cash holding decisions across 

financial constraints and governance? 

4.2. How do the roles of financial constraints and governance on cash holdings differ 

after the global financial crisis? 

4.3. How does the adjustment speed of cash holdings differ after the global financial 

crisis across the financial constraints and governance? 
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Chapter 5 examines the role of agency problems of dividend payouts, differences in 

their governance and the legal system after the GFC. Research questions for this 

chapter are stated as follows: 

5.1. How does the global financial crisis affect the dividend payouts and growth across 

the governance and legal system? 

5.2. How does the role of the signalling hypothesis on dividend payouts differ in post-

crisis period employing growth opportunities? 

5.3. How does the effect of agency costs hypothesis on dividend payouts change in the 

post-crisis period using governance and legal system? 

1.4. Research Methodology and Data 

1.4.1. Methodology 

Since the hypotheses have varied motivations, empirical strategies differ according to 

the nature of analyses and data; that is why hypotheses are tested employing (I) static 

panel methods, (ii) dynamic panel methods and (iii) censored panel methods. First, 

determinants of debt financing and cash holdings are analysed by static panel 

methods. Next, the adjustment speeds of debt financing and cash holdings are 

examined by dynamic panel methods. And finally, determinants of dividend payouts 

are investigated by censored panel methods. These panel data methods are explained 

below in detail.    

Static Panel Methods 

Empirical research into corporate finance mainly employs methods of both cross-

sectional and time-series which is called panel7 (longitudinal) data (Lintner 1956; 

Rajan and Zingales 1995; La Porta et al. 2000; Frank and Goyal 2009; Faulkender et al. 

2012; Pinkowitz et al. 2016; Wojewodzki et al. 2018; Dang et al. 2019). Panel data 

include three main static panel data methods: pooled ordinary least squares8 (POLS),  

 
7 The panel data model: 

yit = αi + xʹit β + εit (i=1, 2, ..., N and t=1, 2, ..., T),              (1.1)     

where yit is a dependent variable, xʹit are explanatory variables, αi includes an intercept and a set of group 

specific variables and εit is the error term. αi and εit present the unobserved factors (Greene 2012: 182). 
8 The pooled ordinary least squares (POLS) model:  

yit = α + xʹit β + uit (i=1, 2, ..., N and t=1, 2, ..., T),             (1.2)     

αi and εit are presented by uit. While εit is not related to explanatory variables, if αi does, the 

heterogeneity bias arises due the bias and inconsistency of the POLS (Greene 2012: 183). 
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fixed effects9 (FE) and random effects10 (RE). Panel data includes group i and time t; 

that is why FE or RE, which is commonly used by more recent research (Byrne and 

O’Connor 2017; Chen et al. 2018; Van Hoang et al. 2018) may have more explanatory 

power than POLS. Since the literature commonly uses larger groups i and smaller time 

t (Fan et al. 2012; Oztekin 2015; Bates et al. 2018), FE is preferable to RE which can be 

demonstrated by some diagnostic tests11. However, if one of the right-hand side 

variables is time-invariant, RE is the proper method rather than FE (Seifert and 

Gonenc 2016, 2018). Specifically, leverage, short-term debt and cash holdings are 

continuous dependent variables and there is no time-invariant explanatory variable; 

therefore, FE may be the proper method for the static panel analyses in Chapter 3 and 

Chapter 4. 

Dynamic Panel Methods 

The adjustment speed of leverage, debt maturity and cash holdings are examined in 

both Chapter 3 and Chapter 4. Regarding dynamic panel models, DeAngelo and Roll 

(2015) compare three main models12 of target leverage, namely (i) the time-varying 

target ratios, (ii) the partial adjustment and (iii) no targeting. They conclude that there 

is no considerable difference in specifying the proper model in target leveraging. 

Therefore, the partial adjustment model is used in this research as commonly by many 

empirical studies (Ozkan and Ozkan 2004; Flannery and Rangan 2006; Flannery and 

Hankins 2013; Bates et al. 2018; Coldbeck and Ozkan 2018; Jebran et al. 2019). The 

partial adjustment model includes the lagged dependent variable on the right-hand 

side, the adjustment speed is calculated as “1 – the coefficient of lagged dependent 

variable”. Since the partial adjustment model includes the lagged dependent variable, 

 
9 The fixed effect (FE) model: 

yit = αi + γt + xʹit β + εit (i=1, 2, ..., N and t=1, 2, ..., T),                  (1.3)    

where αi and γt presents group- and time-dummy variables, respectively. αi is unobserved and correlates 

with xit results with a limited endogeneity. Neither αi nor εit is related to xit (Greene 2012: 183). 
10 The random effect (RE) model: 

yit = xʹit β + (αi + εit) (i=1, 2, ..., N and t=1, 2, ..., T).                 (1.4)    

The error term contains both αi and εit. The serial correlation arises due the existence of αi in each T and 

it can be solved by the generalised least squares (GLS) by using an advanced algebra (Greene 2012: 183). 
11 If the overidentification tests of Hausman and Arellano & Wooldridge are not rejected by regressing FE 

vs. RE, FE is the proper model for the dataset. 
12 Target leverage models are (i) time-varying target ratios that have inflexible boundaries; (ii) the 

partial adjustment that has stationary targets; and (iii) no targeting that is a random evaluation. 
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main panel methods may give bias results; that is why the literature develops the 

methods of instrumental variables13 and bias-corrected14.  

As an empirical strategy, previous research (Flannery and Hankins 2013; Dang et al. 

2015) compares the dynamic panel estimators. First, POLS is inconsistent due to the 

correlation between residuals and constant term (Hsiao 2007). Then, FE has a finite-

sample bias which is dealt with by instrumental variables and bias-corrected methods.  

Regarding the instrumental variables, Anderson and Hsiao (1982) firstly claim that the 

transformation of the first-difference removes the FE; thus, the model lacks its 

efficiency as to whether any valid instrument can be added to the model. Then, 

Arellano and Bond (1991) argue that both the second-lag and the first-lag of 

dependent and independent variables are employed as the instruments and is called 

the first difference generalised method of moments (GMM). While the first differences 

of variables are used as additional instruments, the model faces problems with weak 

instruments. Afterwards, Blundell and Bond (1998) develop the system GMM by 

mitigating the weak instruments in the first-difference GMM by adding moment 

conditions. Hence, the system GMM improves the efficiency of the first difference GMM 

by declining the finite-sample bias. Lastly, Hahn et al. (2007) develop the long-

difference GMM which is applied to a small set of moment conditions when the 

differencing parameter (k) is at least 3. To date, the empirical literature shows that the 

system GMM is the proper instrument estimator by utilising the partial adjustment 

model (Flannery and Hankins 2013; Zhou et al. 2016; Wojewodzki et al. 2018; Dang et 

al. 2019; Jebran et al. 2019).  

As an alternative to the instrument variables, the bias-corrected methods are 

developed. After the analytical correction of the FE bias has been applied by Kiviet 

(1995), Bruno (2005) develops the least square dummy variable correction (LSDVC) 

which initialises the bias correction using the system GMM. Next, Everaert and Pozzi 

(2007) establish a repetitive bootstrap-based correction (BBC) by showing that a 

target specification on valid instruments is not necessary for BBC. Last, Gourieroux et 

al. (2010) establish the indirect inference (II) by predicting for the bias function and 

 
13 The methods of instrumental variables are (i) the instrumental variables of Anderson and Hsiao 

(1982); (ii) the first-difference generalised method of moments (GMM) of Arellano and Bond (1993); (iii) 

the system GMM of Blundell and Bond (1998); and (iv) the long-difference GMM of Hahn et al. (2007). 
14 The bias-corrected methods are (i) the least square dummy variable correction (LSDVC) of Bruno 

(2005); (ii) bootstrap-based correction (BBC) of Everaert and Pozzi (2007); and (iii) indirect inference 

(II) of Gourieroux et al. (2010). 
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the inverse function of bias is used for unbiased estimations for II. Specifically, Dang et 

al. (2015) argue that the BBC is preferable to GMM estimators for mitigating the bias. 

To conclude, Flannery and Hankins (2013) and Dang et al. (2015) compare the 

dynamic panel estimators above and conclude that the system GMM and LSDVC can 

estimate the adjustment speed more correctly than other estimators above as more 

recently proposed by Dang et al. (2019). However, since the system GMM is a costly 

estimator for Chapter 3 and Chapter 4 due to including eight and 14 sub-datasets in 

that order, it can be rather difficult to specify a proper model for 8 and 14 models 

which should not simultaneously reject both the autoregressive coefficients of order 

two (AR (2)) as the null of no residual serial correlation and Hansen tests as the value 

of GMM function on parameter estimation. To conclude, LSDVC that uses the system 

GMM to initialise the bias correction is used by testing the adjustment speed of (i) 

leverage and debt maturity in Chapter 3 and (ii) cash holdings in Chapter 4.  

Censored Panel Methods 

Furthermore, regarding the censored dependent variable which includes continuous 

or censored data due to the character of dividend payouts, the empirical evidence 

points the use of (i) Tobit (Attig et al. 2016; Saeed and Sameer 2017; Tran et al. 2017; 

Pahi and Yadav 2019), or (ii) Logit or Probit as a binary choice (Esqueda 2016; 

Jiraporn and Lee 2017). While the binary choice can be employed to understand the 

difference between dividend payers and nonpayers (Greene 2012), Tobit may be the 

proper model to also capture the variation in the continuous part of the dividend 

(Wooldridge 2002); that is why the Tobit model is utilised in Chapter 5 as conducted 

by a recent study (Saeed and Sameer 2017). 

As the empirical strategy of Chapter 5, the Tobit (left-censored) regression provides 

two types of distribution: (i) discrete by bounding at zero and (ii) continuous by taking 

positive values. First, the Pooled Tobit model may overcome biases related to the OLS 

regressions owing to the existence of the censored dependent variable, but FE or RE 

Tobit model may be used by adjusting standard errors to cluster at the firm level when 

the panel data includes various observations for the same firm. However, Jiraporn et 

al. (2011) mention that while FE Tobit regressions may return biased results (Honore 

1992) because of the nature of censored panel data in dividend studies, RE may give 

reliable results15 due to having the likelihood specification (Wooldridge 2002). 

Consequently, RE panel Tobit is used to capture the variation in groups as recently 

 
15 Also, FE Tobit cannot be employed due to having a time-invariant explanatory variable in the model. 
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employed by the literature (Athari et al. 2016; Esqueda 2016; Saeed and Sameer 2017; 

Tran et al. 2017; Pahi and Yadav 2019). 

More importantly, econometric issues should be considered and overcome in panel 

datasets. First, lagged explanatory firm-level variables may overcome any endogeneity 

problem among explanatory variables in each chapter (Bates et al. 2018; D’Mello et al. 

2018; Jacob and P.J. 2018; D’Amato 2019). Also, LSDVC overcomes the unobserved 

heterogeneity by employing firm fixed effects in Chapter 3 and Chapter 4 as suggested 

by Roodman (2009) and recently used by Dang et al. (2019). Besides, clustering 

standard errors at the firm-level mitigate any heteroskedasticity and auto-correlation, 

as empirical studies commonly do (Bates et al. 2009; Jiraporn and Lee 2017; Kling 

2018; Pour and Lasfer 2019). Furthermore, since the Variance Inflation Factor16 (VIF) 

values of explanatory variables in each chapter are less than 10 as proposed by Freund 

et al. (2006), the dataset is not affected by multicollinearity. 

1.4.2. Data 

The sample is constructed by the ownership structure at country-level. Sampled 

countries are classified as concentrated ownership (France, Germany, Netherlands and 

Turkey), dispersed ownership (the UK and the US) and family ownership (India, 

Indonesia, Italy, Japan and Korea). Thus, the sampled countries may seem adequate to 

address the differentiation of three ownership structures due to pointing out various 

agency problems17 at country-level.  

Worldscope data is used by retrieving from Datastream International database, which 

is useful to obtain either accounting or market data as previously carried out by recent 

research (Athari et al. 2016; Byrne and O’Connor 2017b; Lozano and Duran 2017; 

Dang et al. 2018; Seifert and Gonenc 2018). The steps in the construction of the panel 

data are presented in Table 1.2. In Column 1, first, non-financial firms are chosen 

excluding firms in the financial sector (banks, insurance firms, real estate firms and 

financial services) and the utility sector (electricity, gas, water and multi-utility firms), 

which have different accounting structures as conducted by recent research (Bates et 

al. 2018; Coldbeck and Ozkan 2018; Eckbo and Kisser 2018). Then, in Column 2, all 

firms with any missing observations for any variable in the model during the sample 

period have been dropped. Lastly, in Column 4, firms that do not have a minimum of 

 
16 The VIF measures the amount of multicollinearity across explanatory variables used in regression. 
17 Notably, the agency problems of (i) shareholder-manager are seen in dispersed-ownership countries 

and (ii) controlling shareholder-minority shareholder are seen in both concentrated- and family groups-

ownership countries. 
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two consecutive years are excluded to use lagged firm-level factors. The firms have 

been chosen for the period 2001-2017. These requirements result in 172,298 firm-

years representing 16,880 sample firms across countries as shown in Column 5. 

Table 1.2. Construction of the Sample 

Distribution of 

Countries by 

Ownership 

Worldscope 

Sample 

Excluding observations 

with missing for any 

variable  Subtotal 

Excluding firms without 

minimum two consecutive 

observations 

Final 

Sample 

 (1) (2) (3) (4) (5) 

Concentrated      

France 10,472 1,796 8,676 1,926 6,750 

Germany 10,872 2,353 8,519 1,424 7,095 

Netherlands 1,561 105 1,456 49 1,407 

Turkey 4,221 379 3,842 866 2,976 

Dispersed      

UK 19,763 2,262 17,501 4,375 13,126 

US 106,649 40,522 66,127 17,285 48,842 

Family      

India 44,465 18,552 25,913 5,372 20,541 

Indonesia 5,189 160 5,029 945 4,084 

Italy 3,238 283 2,955 620 2,335 

Japan 53,835 1,641 52,194 6,802 45,392 

Korea 25,438 1,985 23,453 3,703 19,750 

TOTAL 285,703 70,038 215,665 43,367 172,298 

Table 1.2 presents the observation numbers across countries in the sample. Source. Worldscope 

Regarding the country governance data, Worldwide Governance Indicators-WGI of 

Kaufmann et al. (2011) are used as robust data, which differ by country and year that 

is crucial for the aim of this research. WGI includes six governance parameters that are 

(i) control of corruption, (ii) government effectiveness, (iii) politic stability, (iv) rule of 

law, (v) regulatory quality and (vi) voice and accountability and varies from −2.5 

(weak governance) to +2.5 (well governance). Since the joint governance is the annual 

average of six governance parameters, it may give the general picture of governance. 

Consequently, this thesis examines the role of joint governance on corporate decisions 

as previous research does (Fauver and McDonald 2015; Seifert and Gonenc 2018) but 

Table 1.3. Sample Distribution of Governance 

Panel A. Country Governance and its’ Components 

  Components of Governance 

Countries  Governance 

Control of  

Corruption 

Government 

Effectiveness 

Politic 

Stability 

Rule of  

Law 

Regulatory 

Quality 

Voice and  

Accountability 

France 1.191 1.375 1.515 0.439 1.200 1.390 1.223 

Germany 1.486 1.809 1.620 0.852 1.561 1.688 1.387 

India −0.261 −0.444 −0.036 −1.134 −0.334 −0.033 0.414 

Indonesia −0.460 −0.658 −0.218 −0.941 −0.344 −0.553 −0.045 

Italy 0.566 0.189 0.480 0.457 0.786 0.476 1.007 

Japan 1.232 1.415 1.504 0.983 1.135 1.344 1.012 

Korea 0.742 0.459 1.100 0.285 0.953 0.974 0.682 

Netherlands 1.691 2.081 1.853 1.025 1.790 1.823 1.575 

Turkey −0.153 −0.059 0.230 −1.116 0.224 0.068 −0.266 

UK 1.435 1.780 1.637 0.411 1.739 1.712 1.332 

US 1.273 1.434 1.571 0.435 1.483 1.569 1.148 
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Table 1.3. (Continued) 

Panel B. Governance across Country and Year 
Year France Germany India Indonesia Italy Japan Korea Netherlands Turkey UK US 

2001 1.215 1.585 -0.186 -0.761 0.829 1.096 0.539 1.909 -0.215 1.654 1.522 

2002 1.166 1.554 -0.321 -0.863 0.791 0.940 0.656 1.741 -0.307 1.538 1.390 

2003 1.147 1.397 -0.318 -0.930 0.733 1.112 0.635 1.701 -0.160 1.466 1.308 

2004 1.270 1.436 -0.287 -0.811 0.692 1.182 0.682 1.734 -0.133 1.500 1.299 

2005 1.255 1.480 -0.193 -0.716 0.650 1.170 0.760 1.658 -0.011 1.390 1.238 

2006 1.265 1.519 -0.169 -0.624 0.617 1.251 0.656 1.631 -0.030 1.524 1.285 

2007 1.241 1.506 -0.196 -0.520 0.569 1.172 0.815 1.645 -0.027 1.471 1.255 

2008 1.259 1.457 -0.218 -0.485 0.577 1.165 0.670 1.629 -0.035 1.421 1.308 

2009 1.212 1.442 -0.274 -0.469 0.535 1.197 0.747 1.637 -0.059 1.307 1.209 

2010 1.262 1.431 -0.285 -0.483 0.522 1.223 0.759 1.642 -0.045 1.385 1.238 

2011 1.208 1.436 -0.316 -0.445 0.498 1.245 0.806 1.708 -0.039 1.348 1.257 

2012 1.187 1.458 -0.359 -0.384 0.487 1.254 0.751 1.729 -0.061 1.380 1.266 

2013 1.169 1.475 -0.340 -0.337 0.503 1.317 0.762 1.691 -0.073 1.408 1.223 

2014 1.124 1.581 -0.299 -0.219 0.454 1.380 0.753 1.699 -0.116 1.462 1.217 

2015 1.124 1.526 -0.210 -0.292 0.457 1.348 0.732 1.656 -0.210 1.516 1.253 

2016 1.055 1.510 -0.176 -0.178 0.510 1.361 0.769 1.678 -0.454 1.431 1.246 

2017 1.095 1.486 -0.140 -0.174 0.502 1.368 0.810 1.680 -0.473 1.375 1.260 

Table 1.3 presents the governance sample distribution. Panel A presents the mean of governance and its ’ components across 

countries. Panel B presents the mean of governance by country and year. Source. World Bank 

contributes to the literature examining the interaction effect of governance with post-

GFC on corporate financial decisions.  

The mean of joint governance and its components across countries are presented in 

Panel A of Table 1.3. Typically, the Netherlands and Germany have the highest average 

governance scores with 1.691 and 1.486, whereas Indonesia and India have the lowest 

average governance scores with −0.460 and −0.261, sequentially. Panel B of Table 1.3 

presents the mean joint governance across the country and year. While the 

Netherlands has the highest governance over the period 2001-2017, Indonesia has the 

lowest scores, excluding the years 2016 and 2017 in which Turkey has the lowest 

scores. 

1.5. Main Contributions and Findings 

This research contributes to the literature in two main ways: (i) corporate financial 

decisions with its determinants varying after the GFC and (ii) the role of institutional 

settings on the corporate financial behaviour of firms differing after the GFC. Since the 

literature commonly investigates the impact of the GFC on corporate finance policies, 

this study fills the research gaps by examining the trend after the GFC in these three 

contexts: debt financing, cash holdings and dividend payouts. The critical contribution 

is to specify how the proxies of corporate finance policy that are agency costs, 

bankruptcy costs and information asymmetry change in the post-GFC period. Also, 

dividing the whole sample as pre- and post-crisis to investigate the variation in 
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adjustment costs of corporate behaviour of firms which has been insufficiently 

analysed by literature. Notably, previous research mentions that the trend in 

corporate decisions of firms changes after GFC. Regarding debt financing, Zeitun et al. 

(2017) revealed that the adjustment speed of leverage decreased in the aftermath of 

the GFC for the Gulf Cooperation Council (GCC) countries. Next, Chen et al. (2018) 

examined the cash policy of US firms and it was shown that unconstrained US firms 

increase their cash stocks in the post-GFC period. Based on dividend policy, Tran et al. 

(2017) note that firms in lower shareholder- and creditor-rights, which are time-

invariant, lowered dividend payments during the period from 2008 to 2012 across 41 

countries. To conclude, this thesis contributes to empirical research by finding that the 

trend in debt financing, cash holdings and dividend payouts differs in the post-GFC 

period. 

In particular, this study analyses (i) the corporate decisions, which are leverage, debt 

maturity, cash holdings and dividend payouts, (ii) its determinants and (iii) 

adjustment speeds, excluding dividend payouts. There are numerous essential 

features of the data set and estimation methods utilised in this research. First, a 

longitudinal data set of 16,880 corporations is composed of including both cross-

section and time-series variations in firms’ corporate financial ratios. Having a panel 

data set allows employing the partial adjustment model that elucidates the points of 

target corporate finance ratios. Next, the panel data analysis and the least square 

dummy variable correction-LSDVC estimation method have enabled adequate control 

for the firm-specific fixed effects that are unobservable but important in influencing 

the corporate policy of companies. More importantly, WGI is used in all empirical 

chapters to firstly investigate its impact on corporate decisions in the GFC context. To 

date, the adjustment speed of cash holdings and the association between WGI and 

dividend payouts (debt financing) have not been examined by the literature in the GFC 

context; that is why this thesis contributes to the literature by using this robust 

country governance data-WGI varying by country and year, which is crucial for this 

research. Notably, the contributions and findings for each empirical chapter are 

presented below. 

Chapter 3 differs from the literature and contributes to the literature in many ways. 

First, the impacts of proxies of bankruptcy costs, agency costs, information asymmetry 

and adjustment costs on leverage and debt maturity are examined by the existence of 

the GFC. Second, several firm-, industry- and macro-specific determinants of leverage 

and debt maturity are evaluated in the GFC context. Third, the changes in the 
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adjustment speed of leverage and debt maturity from pre- to post-crisis period are 

investigated across either developed or developing countries. The results of static 

panel analyses show that the positive (negative) role of bankruptcy costs (agency 

costs) increases by employing the firm size (governance) on debt maturity in the post-

GFC period. Investigating the dynamic panel data, both the adjustment speeds of 

leverage and debt maturity decrease after the GFC because of lower credit supply and 

demand credit. 

The findings from Chapter 4 make several contributions to the current literature. First, 

this study investigates the change in precautionary motive (with financial constraints) 

and agency motive (with governance) and their effects on cash holdings as well as the 

adjustment speed of cash holdings in the post-GFC period. Moreover, the adjustment 

speed of cash is analysed by dividing the sample as pre- and post-GFC across financial 

constraints and governance. Also, WGI is used by investigating the role of the GFC on 

cash holdings. The empirical results show that unconstrained firms have raised their 

cash level more following the GFC, which is opposite to the precautionary motive. 

Firms in weak-governance countries held more cash after the GFC as supported by the 

agency motive. Furthermore, constrained firms have a higher cash adjustment that is 

in line with the precautionary motive. Also, approved by the agency motive, firms in 

weak-governance countries have made faster adjustments on their cash holdings in 

the aftermath of the GFC. 

Major areas exist where Chapter 5 offers a unique contribution to the literature. First, 

the impact of the GFC and agency problems by using agency costs and information 

asymmetry on dividend payouts as well as share repurchases are analysed. WGI is 

tested whether governance has a substitute or outcome effect on dividend payouts in 

the GFC context. This research uses WGI that differs across time and country contrary 

to the time-invariant governance measures as recent research does (Alzahrani and 

Lasfer 2012; Byrne and O’Connor 2012, 2017a, 2017b; Tran et al. 2017). This research 

finds that firms with high-growth use dividends (repurchases) as the signalling device 

following the GFC, as in line with the signalling hypothesis. Besides, firms in well- 

governed or common-law countries pay a higher dividend (repurchase more shares) 

than those in weak-governed or civil-law countries after the GFC. Also, the significance 

of a positive association between share repurchases and governance (common-law) 

has increased in the aftermath of the GFC. This results of an outcome effect of agency 

costs on dividends and share repurchases. 



 

23 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

24 
 

CHAPTER 2 

THE GLOBAL FINANCIAL CRISIS: A REVIEW 

2.1. Introduction 

The global financial crisis of 2007-2009 (GFC) originated firstly in the subprime 

mortgage market in the United States (US) in the second half of 2007, reached its peak 

worldwide following the collapse of Lehman Brothers in September 2008 and 

sustained its effect until June 2009 (Kahle and Stulz 2013; Shiau et al. 2018). The GFC 

has spread across trade links, international banks and particularly financial markets 

around the globe and influenced many economic sectors (Ahn et al. 2011; Berkmen et 

al. 2012). The GFC also affected firms across the globe, whereas other financial crises 

(Asian Crisis 1997-1998, Eurozone Crisis 2010-2012) only had impacts which were 

confined to companies or within specific regions (Mian and Sufi 2015). Therefore, the 

GFC is also known as the ‘Great Recession’ (Gertler and Gilchrist 2018) because it has 

been the biggest recession since the Great Depression.  

2.2. Channels 

Several papers investigate the consequences of the GFC for the real economy by 

discussing two main channels: (i) trade channels and (ii) financial channels (Berkmen 

et al. 2012; Akbar et al. 2013; Demirguc-Kunt et al. 2015; Gonzalez 2015; D’Amato 

2019; Shikimi and Yamada 2019). Also, Berkmen et al. (2012: 44) point out other 

channels: (iii) underlying vulnerabilities and financial structure and (iv) the overall 

policy framework.  

Trade Channels 

With the rise of credit recession, developed markets have severely filled their demand 

from developing markets, which have a concentrated trade connection with developed 

markets. For example, since the GFC arose from the US, trade channels were more 

influenced by the shrinking of export to the US (Shikimi and Yamada 2019). During the 

recession, trade channels reversely influenced borrowing, but they did not affect the 

investment policy and trade credit. Trade channels also have an impact on the credit 

policy of banks, not the financial decisions of firms (D’Amato 2019). The literature 

employs trade openness, trade composition or trade direction to measure trade 

channels (Berkmen et al. 2012: 44). 
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Financial Channels 

Previous studies use financial openness, remittances’ share, bank credits from 

developed markets and capital account constraints to estimate financial channels 

(Berkmen et al. 2012). Since the outset of the GFC in financial industries, the financial 

link between developed and developing countries has severely damaged. More 

recently, D’Amato (2019) shows that firms with lower cash and higher leverage 

minimised the drop in equity financing. Also, he finds that firms with lower cash 

accomplish the shortening the number of accounts receivables in the time of the GFC 

and its aftermath, whereas the GFC had a restricted effect on trade credit funding. 

Financially constrained firms and firms with lower cash provided liquidity from 

financially unconstrained firms and firms with higher cash as noted by Garcia-

Appendini and Montoriol-Garriga (2013). Furthermore, cash holdings had had an 

impact on financial channels during the GFC. Notably, while smaller firms and firms 

with higher leverage opted to hold cash in a crisis and post-crisis periods, firms with 

lower leverage managed to raise their cash level (Shikimi and Yamada 2019). Lastly, 

the financial channel reversely influenced the investment policy of firms with lower 

cash with the rise of the GFC.      

Underlying Vulnerabilities and Financial Structure 

Some emerging markets entered the crisis at risk, while others prepared for possible 

turbulences by benefiting from advantageous circumstances in the world market 

(Berkmen et al. 2012). The concentration of production in pre-GFC was raised to 

access external finance. Based on the external debt, the quick expansion of debt in 

developing countries has been encouraged across the globe. Several problems that are 

associated with balance sheets, currency devaluation, the reverse of cash flows and the 

crunch of credits originated at the outbreak of the crisis (D’Amato 2019). 

Consequently, countries with complicated financial structures may have higher 

spillovers that are raised from financial channels.   

The Overall Policy Framework 

The last channel is the power of the policy framework. Previous research measures 

this channel using variables capturing features of overall quality of institutions, fiscal 

and monetary policy and exchange rates (Berkmen et al. 2012). Countries with weaker 

monetary and fiscal positions, in pre-GFC, encountered higher output failures after the 

GFC (Chen et al. 2019). Countries with easily adjustable exchange rates are anticipated 

to control turbulences more quickly.  Otherwise, higher losses in GDP arise with the 

inflexible exchange rate. 
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2.3. Theoretical Framework 

With the emergence of the credit crunch in 2007, firms have encountered shocks in 

the supply of credit or demand for credit. Therefore, the literature develops theories 

as (i) the credit supply shock and (ii) the demand shock (Brunnermeier 2009; Kahle and 

Stulz 2013). 

The Credit Supply Shock Theory 

The credit supply depends on bank lending as well as other types of credits, such as 

bonds. The first observed supply shock is on bank credits. The tremendous harm 

occurred on the securities of large banks in 2007. Banks heavily depend on leverage, 

whereas they sell assets or grow internal funds due to difficulties in rising debt (Kahle 

and Stulz 2013: 282). Thus, banks may lessen further lending to companies when they 

are obliged to decrease the size of their assets or to obtain bonds. Accordingly, the 

contraction in bank credit may undergo because of banks’ losses on balance sheets. 

This mechanism is linked to the credit recession (Brunnermeier 2009; Shleifer and 

Vishny 2010). 

The bank credit supply shock theory has simple forecasts for decisions of financing 

and investment. Notably, the weight of bank credit on total debt attenuates with the 

rise of other forms of credit, which may not provide information about the 

creditworthiness of a firm (Gonzalez 2015). Therefore, bank-dependent firms may fail 

in enhancing assets that are costly from their connected bank. In that case, if firms 

have a bank relationship in pre-crisis, the bank credit supply shock influences them 

intensely, and they experience more difficulty in accessing debt financing after the 

credit shock (Akbar et al. 2013; Demirguc-Kunt et al. 2015).  

Furthermore, the second observed supply shock is on general credits. Hence, firms 

were affected by not only bank credit shocks but also general credit shocks during the 

recession (Kahle and Stulz 2013: 283). Gorton (2010) identifies that ‘a flight to quality’ 

lessens the several forms of credit supply as well as the equity issuance and makes 

them more costly. Also, a flight to quality in bond markets influences trading of 

lending for banks. This results in a reduction in capital expenditures and either 

dividend or repurchase payouts contrary to a rise in cash holdings (Bliss et al. 2015).   

The Demand Shock Theory 

Contrary to the rise in the uncertainty about future demand, the demand for goods 

declines in crisis time. Some reasons may be listed to clarify this case, the first of which 
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is the contraction of consumer credits. The second reason is the decrease in estate 

prices; which is why many households only have a house as their principal asset (Mian 

and Sufi 2015). And finally, there are the extreme reduction in consumption and the 

growing tendency towards saving after the bankruptcy of Lehman (Kahle and Stulz 

2013). 

Since some investment opportunities expire, the inverse association arises between 

capital expenditures and a fall in demand. Either equity issuance or debt issuance 

declines because of the drop in capital expenditures and shortage of borrowing. Also, 

the net firm value declines with a decrease in demand. Ultimately, firms may have 

difficulty in accessing debt markets and may suffer losses due to an abrupt drop in 

demand while dealing with contracts for their current debts. Besides, Bloom (2009) 

indicates that a sudden rise in uncertainty optimises by deferring the use of real 

options and declining capital expenditures. Furthermore, firms may have more cash 

levels and lower optimal leverage due to an abrupt rise in uncertainty (Kahle and Stulz 

2013: 283). 

2.4. Controversies in the Literature 

Financial crises have significant influences on corporate financial behaviour. When a 

financial crisis breaks, firms may take precautions by increasing borrowing, burning 

cash stocks or cutting dividends. To understand the impact of GFC on corporate 

financial decisions, why this study analyses the role of the GFC in debt financing, cash 

holdings and dividend payouts is explained below.  

2.4.1. Debt Financing 

Since a positive association between uncertainty and asymmetric information occurs, 

the long-term debt substitutes with short-term debt as a result of an increase in 

information asymmetry during the turbulence. Furthermore, previous research argues 

that adverse selection and moral hazard as both types of information asymmetry are 

higher for smaller and private firms (Akbar et al. 2013; D’Amato 2019). Hence, in 

times of the credit supply shock, these firms face problems in accessing external 

finance due to its costs and making their investments.   

While firms tend to raise the level of equity in a time of growth, they change their 

financing mix of debt and equity and decrease their borrowing when a credit recession 

arises. Previous research analyses the impact of the GFC on debt financing and they 

show mixed results. Some research shows a reverse relationship between the GFC and 
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debt financing (Akbar et al. 2013; Demirguc-Kunt et al. 2015; Gonzalez 2015; Zeitun et 

al. 2017; Van Hoang et al. 2018; Mimouni et al. 2019; D’Amato 2019), whereas others 

demonstrate a positive association (Alves and Francisco 2015; Daskalakis et al. 2017).  

First, Akbar et al. (2013) find that private UK firms decrease their leverage and 

shorten their debt maturity during the GFC. Van Hoang et al. (2018) and D’Amato 

(2019) exhibit similar results for small firms. French microenterprises face difficulties 

in accessing external finance and rely heavily on internal finance due to rising 

bankruptcy risk and asymmetric information (Van Hoang et al. 2018). Also, D’Amato 

(2019) extends this result by showing a reverse trend on leverage and its maturity 

during and after the GFC for Italian small and medium-sized enterprises (SMEs). 

Regarding the international evidence, Demirguc-Kunt et al. (2015) exhibit a negative 

influence of the GFC on either leverage or debt maturity for 79 countries. Remarkably, 

Demirguc-Kunt et al. (2015) indicate drops on debt for SMEs in high turbulence. They 

also report these drops are higher for smaller firms in countries, which experience 

higher information asymmetry and agency costs and have a less efficient legal statue. 

Zeitun et al. (2017) and Mimouni et al. (2019) also find that the firms in six Gulf 

Cooperation Council (GCC) countries encounter a reduction in their borrowing and 

debt maturity because of lower supply of credit and demand for credit during and 

after the GFC.  

Contrary to the literature and inverse role of the GFC on debt financing, Alves and 

Francisco (2015) show that the leverage and short-term debt increase in times of 

recent financial crisis across 43 countries. They emphasise that the long-term debt 

substitutes with the short-term debt due to higher costs of extending the debt 

maturity. Gonzalez (2015) notices that the more rise in short-term debt than in long-

term results with the decline in debt maturity as a response to the financial market 

turmoil. However, he denotes that both leverage and short-term debt rise during the 

GFC for firms in 39 countries. Furthermore, Daskalakis et al. (2017) reveal that Greek 

SMEs broadened the usage of leverage and short-term debt till 2008, which is the peak 

of the credit recession, whereas this was minimised in the aftermath of 2008.  

Also, determinants of debt financing vary from the pre- to post-GFC. For instance, 

Zeitun et al. (2017) find that contrary to the pre-crisis period, high-growth firms 

increase more their borrowing than low-growth firms for GCC countries after the GFC. 

More recently, D’Amato (2019) confirms Zeitun et al.’s (2017) results for the debt 

policy of Italian SMEs. He also shows that while the inverse impact of profitability lost 
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its significance on leverage, the negative role of liquidity increased in the aftermath of 

the GFC. Thus, small firms intend to save cash in normal times due to difficulties in 

accessing debt financing.   

2.4.2. Cash Holdings 

Companies may increase their cash level when uncertainty arises. Bates et al. (2009) 

debate that firms hold more cash with the increase of cash flow risk. Opler et al. 

(1999) indicate that firms with higher cash flow volatility and growth raise their cash 

balances as supported by the precautionary motive. Cash holdings may be used as a 

hedging instrument when both information asymmetry and uncertainty rise as proven 

by the precautionary motive. Keynes (1936) argues that firms should save cash to 

mitigate difficulties when an exogenous shock arises. In a period of crisis, tightened 

and costly external finance forces firms to accumulate more cash. Consequently, firms 

substitute equity offerings, bond offerings and bank loans with cash holdings due to 

uncertainty (Song and Lee 2012: 617). Besides, Shiau et al. (2018) show that Chinese 

and Taiwanese firms minimised their investment and raised their equities to increase 

their liquidity in the post-GFC as a response to the GFC. Hence, they take precaution 

for any uncertainty in future.   

Agency costs and information asymmetry maintain their presence in imperfect 

markets. Thus, debt financing becomes quite challenging with the darkness of the GFC. 

Notably, following macroeconomic shocks, the precautionary motive proposes that 

financially constrained firms save more cash than unconstrained firms because of 

raised information asymmetry (Shiau et al. 2018). This case also affects the demand 

function for cash. Song and Lee (2012: 619) show that increased information 

asymmetry in the aftermath of turbulence influences the demand function for cash. 

Namely, the shift in East Asian firms’ demand function for cash causes the holding of 

more cash of firms.     

The literature finds mixed results for the association between cash holdings and the 

GFC. Some research shows that firms decreased  their cash holdings during the GFC 

(Sun and Wang 2015; Chung 2017; Guney et al. 2017; Alves 2018; Chen et al. 2018; 

Shiau et al. 2018). However, others demonstrate a positive relationship between cash 

holdings and the GFC (Arslan-Ayaydin et al. 2014; Martinez-Sola et al. 2018; Shiau et 

al. 2018; Null and Pathak 2019). 
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By analysing US firms, Sun and Wang (2015) find that US firms failed to accumulate 

cash due to tightening of credit supply in 2007, whereas they held more cash by 

becoming powerful of the demand for credit. More recently, Chen et al. (2018) show 

similar results for US firms over the period 1995-2013. They argue that both 

financially-constrained and unconstrained firms dropped their cash level as a 

response to the GFC. Interestingly, Korean firms minimised their cash level from 2005 

to 2011, excluding the year 2009 (Chung 2017). This case may be explained by the 

precautionary motive. Guney et al. (2017) demonstrate that firms in 17 European 

countries decreased holding cash in times of the GFC and the Eurozone debt crisis. 

Notably, European countries raised their cash, which is in line with the precautionary 

motive, just after both financial crises in Europe. As international evidence, Alves 

(2018) finds an inverse association between cash holdings and the GFC for 32 

countries.  

On the other hand, firms in five East Asian countries intend to raise their cash level at 

the time of the GFC (Arslan-Ayaydin et al. 2014). The Asian crisis 1997-1998 also 

influenced East Asian firms with an increasing trend in cash holdings due to the 

precautionary motive. Shiau et al. (2018) indicate that Taiwanese firms hoarded more 

cash with the rise of the GFC. After the GFC, both Chinese and Taiwanese firms raised 

their cash balances. Besides, Indian firms also increased cash holdings due to 

difficulties in accessing external finance (Null and Pathak 2019). Financially-

constrained firms held more cash than unconstrained firms. Notably, Spanish SMEs 

with higher growth closed the gap between target cash and actual cash faster as a 

result of higher cash balances during the turbulence (Martinez-Sola et al. 2018).      

2.4.3. Dividend Payouts 

Since dividend policy also depends on other financial linkages such as debt or 

investment, different scenarios may occur with an exogenous shock. Bliss et al. (2015: 

522) make three predictions on dividends and repurchases to respond to the GFC. 

First, firms cut corporate payouts due to the rising costs of external finance. By 

employing the substitution form of payouts, the reduction in repurchases is more than 

that in dividends. Next, firms increase corporate payouts and drop cash holdings due 

to the reduction in demand for stocks. Thus, higher agency costs of liquidation 

negatively affect growth opportunities. Last, firms reduce corporate payouts by 

retaining more cash for further investment because of a keen rise in uncertainty. Bliss 

et al. (2015) demonstrate that the number of dividends (repurchases) nonpayers 



 

31 
 

increased by 19% (37%) during the GFC. The fall in corporate payouts is replaced with 

an increase in cash holding or investment. 

While La Porta et al. (2000) argue dividends are an outcome of agency costs. They 

debate that firms in well-governed or common-law countries pay out higher dividends 

and lessen their investment opportunities. However, their substitute model of agency 

costs offers to cut down dividend payments and raise their investment. In a financial 

crisis context, Sawicki (2009) investigates whether dividends are an outcome or a 

substitute before and after the Asian crisis in five East Asian countries. She shows that 

corporate governance is negatively and positively related to dividends for the pre- and 

post-crisis periods, sequentially. In other words, dividends have a substitute effect in 

normal times, but they had an outcome effect due to the nature of well-governed firms 

or countries after the crisis. It may be summarised that agency costs of dividends 

inversely work before and after a financial turmoil. 

Also, the signalling hypothesis claims that firms use dividends as a signalling device 

for investors. Abreu and Gulamhussen (2013), for example, examine dividend payouts 

and growth opportunities for US banks during and after the GFC. They conclude that 

US banks started to raise their growth following the GFC as the uncertainty and 

information asymmetry increased. Therefore, they show that the signalling hypothesis 

of dividends properly works with the rise of financial turmoil. 

Empirical research on dividend payouts heavily concentrates on analysing the US 

firms (Abreu and Gulamhussen 2013; Hauser 2013; Bliss et al. 2015; Floyd et al. 2015; 

Nguyen and Tran 2016; Iyer and Rao 2017; Hilliard et al. 2018), whereas other 

research examines firms in other countries (Al-Malkawi et al. 2014; Attig et al. 2016; 

Nguyen and Tran 2016). The literature shows a definite inverse relationship between 

dividend payouts and the GFC not for only US firms but also across the world. For 

example, 462 US bank holding firms cut dividends during the GFC (Abreu and 

Gulamhussen 2013). Hauser (2013) also finds that the likelihood of dividend 

payments of US firms dropped in a period of GFC. Furthermore, Al-Malkawi et al. 

(2014) investigate the dividend policy of Omani firms in the GFC context. They 

indicate that Omani firms reduce dividend yield during the exogenous shock. 

Comparing East Asian family and nonfamily firms, Attig et al. (2016) present a 

significant negative association between family firms and dividends. In other words, 

East Asian family firms cut their dividend payments more in the GFC period. In the 

post-GFC, Nguyen and Tran (2016) show that firms in Singapore, Thailand and the US 
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pay out more dividends, which is in line with the signalling hypothesis that proposes 

that dividends are used as a signalling device.  

Besides, repurchases, as another type of payouts, are also examined by the literature. 

Bliss et al. (2015), Floyd et al. (2015), Iyer and Rao (2017) and Hilliard et al. (2018) 

investigate the role of the GFC on both dividend and repurchase payouts of US firms. 

They summarise that US firms reduced either the dividend payouts or share 

repurchases during the GFC. Since repurchases are more flexible than dividends, US 

firms sharply decrease the repurchases as opposed to the dividends in a crisis time 

(Bliss et al. 2015; Floyd et al. 2015; Iyer and Rao 2017). More recently, Hilliard et al. 

(2018) confirm Bliss et al. (2015), Floyd et al. (2015) and Iyer and Rao (2017) by 

showing dividends (repurchases) decreased from 62.7% (5.9%) in 2007 to 57.2% 

(2%) in 2009. This case may be concluded that US firms dropped the total payouts and 

have easily made changes more on their repurchases than dividends.  

Table 2.1 illustrates the recent empirical discussions above on the association 

between corporate finance and the GFC with (i) Panel A for debt financing, (ii) Panel B 

for cash holdings and (iii) Panel C for dividend policy.                     

Table 2.1. How the GFC affected Corporate Finance Channels? 

Corporate Finance Channels Positive relation with the GFC Negative relation with the GFC 

Panel A. Debt financing   

Leverage & Short-term debt Alves and Francisco (2015) Akbar et al. (2013) 

 Gonzalez (2015) Demirguc-Kunt et al. (2015) 

 Daskalakis et al. (2017) Zeitun et al. (2017) 

  Mimouni et al. (2018) 

  Van Hoang et al. (2018) 

  D’Amato (2019) 

Panel B. Cash holdings   

Cash holdings Arslan-Ayaydin et al. (2014) Sun and Wang (2015) 

 Martinez-Sola et al. (2018) Chung (2017) 

 Shiau et al. (2018) Guney et al. (2017) 

 Null and Pathak (2019) Alves (2018) 

  Chen et al. (2018) 

Panel C. Dividend policy   

Dividend payouts  Abreu and Gulamhussen (2013) 

  Hauser (2013) 

  Al-Malkawi et al. (2014) 

  Attig et al. (2016) 

  Nguyen and Tran (2016) 

Dividend payouts & Repurchase payouts Bliss et al. (2015) 

  Floyd et al. (2015) 

  Iyer and Rao (2017) 

  Hilliard et al. (2018) 
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2.4.4. Institutional Settings 

Previous studies have largely examined the association between institutional settings 

and corporate decisions, which are (i) debt financing (Rajan and Zingales 1995; Booth 

et al. 2001; Antoniou et al. 2008; Fan et al. 2012; Oztekin 2015; Mimouni et al. 2019), 

(ii) cash holdings (Dittmar et al. 2003; Kusnadi and Wei 2011; Seifert and Gonenc 

2016; Lozano and Duran 2017; Farinha et al. 2018; Phan et al. 2019) and (iii) dividend 

payouts (La Porta et al. 2000; Truong and Heaney 2007; Adjaoud and Ben-Amar 2010; 

Alzahrani and Lasfer 2012; Renneboog and Szilagyi 2015; Smith et al. 2017; Atanassov 

and Mandell 2018; Pahi and Yadav 2019). However, up till now, very little attention 

was paid to the varied impact of institutional settings on corporate decisions following 

the GFC (Alves and Francisco 2015; Demirguc-Kunt et al. 2015; Gonzalez 2015; Zeitun 

et al. 2017 in debt financing; Alves 2018 in cash holdings; and Abreu and Gulamhussen 

2013; Attig et al. 2016; Tran et al. 2017 in dividend payouts). 

First, Alves and Francisco (2015) investigate the capital structure decisions of firms in 

43 countries in the context of financial crises. They find that while corruption 

perception index, capital market development, banking development, GDP growth and 

current account balance reversely affect the leverage, it is vice versa for government 

gross debt over the entire period. The picture varies in the period of the GFC. Notably, 

the positive or negative impact of government gross debt, corruption perception 

index, capital market development and banking development loses its significance. 

Demirguc-Kunt et al. (2015) extend Alves and Francisco’s (2015) sample to 79 

countries. They show a negative and insignificant influence of country factors, namely 

GDP growth, private credit, bond market capitalisation, stock market capitalisation, 

anti-director rights, disclosure index, insolvency, credit information and country risk, 

excluding bank contestability on leverage during and after the GFC. Only reverse 

influences of stock market capitalisation and credit information become significant in 

the post-GFC period. Also, Gonzalez (2015) demonstrates bank credits (the rule of law 

and bank concentration) increased its negative (positive) impact on debt maturity for 

firms in 39 countries in the GFC period. More recently, Zeitun et al. (2017) indicate the 

increase in borrowing caused a slight rise in inflation for six GCC countries. To 

conclude, recent research shows the impact of country factors on debt financings 

changes following the GFC, but further research needed to examine the role of 

governance on debt financing in the GFC context. 
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Second, interestingly, while several studies have analysed the association between 

institutional setting and cash holdings, only one study has attempted to investigate the 

changing impact of institutional settings on cash holdings by the GFC. Alves (2018) 

proves a reverse impact of shareholder rights on holding cash for firms in 32 countries 

and it becomes more significant during and after the GFC. Besides, the role of 

collectivism index, which measures the culture on cash holdings, is qualitatively 

similar. In this case, additional research may be necessary to analyse the relationship 

between cash holdings and governance or other country factors in the GFC context. 

Table 2.2. How Institutional Settings affected Corporate Decisions by the GFC? 

Corporate Decisions      Paper Institutional Settings Periods Coefficient Signs 

Panel A. Debt financing    
Alves and Francisco (2015) Corruption perception index Entire, Crisis –*** , +*** 

 Capital market development Entire, Crisis –*** , +*** 
 Banking development Entire, Crisis –*** , +*** 
 Government gross debt Entire, Crisis +*** , –***   
 GDP growth Entire, Crisis –*** , + 
 FDI flows Entire, Crisis + , – 
 Current account balance Entire, Crisis –*** , + 

Demirguc-Kunt et al. (2015) GDP growth Crisis, Post – , – 
 Private credit Crisis, Post – , – 
 Bond market capitalisation Crisis, Post – , – 
 Stock market capitalisation Crisis, Post – , –** 
 Anti-director rights  Crisis, Post – , – 
 Disclosure index Crisis, Post – , – 
 Bank contestability Crisis, Post + , + 
 Insolvency Crisis, Post – , – 
 Credit information Crisis, Post – , –** 
 Country risk Crisis, Post – , – 

Gonzalez (2015) Rule of law Entire, Crisis + , +** 
 Creditor rights Entire, Crisis +*** , + 
 Bank concentration Entire, Crisis +*** , +*** 
 Bank credit Entire, Crisis –*** , –*** 
 Bond Entire, Crisis +*** , + 

Zeitun et al. (2017) Inflation Entire, Crisis +*** , +* 
 GDP growth Entire, Crisis + , + 

 Stock market capitalisation Entire, Crisis – , + 

Panel B. Cash holdings    
Alves (2018) Shareholder rights Entire, Crisis, Post –*** ,–*** , –*** 

 Collectivism index Entire, Crisis, Post –*** , –** , –** 

Panel C. Dividend payouts    
Abreu and Gulamhussen (2013) Regulatory pressure Pre, Crisis + , – 

 Profitability x Regulatory pressure Pre, Crisis – , –*** 
Attig et al. (2016) Family ownership Entire, Crisis –*** , –*** 
Tran et al. (2017) Shareholder rights Entire, Post +*** , –** 

 Creditor rights Entire, Post +*** , –***   
 GDP growth Entire, Post +*** , –***   
 Uncertainty avoidance Entire, Post +*** , –***   
 Common-law Entire, Post +*** , +***   
Table 2.2 presents the role of institutional settings on corporate decisions that are debt financing (Panel A), cash holdings  
(Panel B) and dividend payouts (Panel C) by showing coefficient signs across the periods of entire, pre, crisis and post. ***, ** 
and * indicate a significant difference between groups at the 1%, 5% and 10% significance level, respectively.  

Lastly, Abreu and Gulamhussen (2013) show that the interaction between profitability 

and regulatory pressure negatively affects dividends of US banks with the rise of the 

GFC. Furthermore, East Asian family firms minimised more their dividend payments 

during the GFC (Attig et al. 2016). Regarding international evidence, Tran et al. (2017) 

find the positive effects of shareholder rights, creditor rights, GDP growth and 
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uncertainty avoidance lose their significance on dividend payouts. However, common-

law countries raised more their dividends during the GFC. In the context of the Asian 

crisis, Sawicki (2009) investigates five Southeast Asian countries and finds that weak-

governed and civil-law countries pay higher dividends before the crisis, whereas it is 

vice versa in the post-crisis. In conclusion, more research is required to scrutinise the 

role of governance on corporate payouts, either dividends or share repurchases in the 

GFC context.  Table 2.2 demonstrates the summary of discussions above about the role 

of institutional settings on corporate decisions that are debt financing (Panel A), cash 

holdings (Panel B) and dividend payouts (Panel C) by showing the coefficient signs 

across the entire period and sub-periods—pre-crisis, during crisis and post-crisis. 

2.5. Gaps in the Literature 

Debt Financing 

To date, very little research has been carried out on the post-GFC trend on debt 

financing (Daskalakis et al. 2017; Zeitun et al. 2017; D’Amato 2019) but no single 

study exists that scrutinises the changing impact of adjustment costs, agency costs, 

bankruptcy costs and information asymmetry on debt financing after the GFC. First, 

Zeitun et al. (2017) analyse the adjustment costs of leverage before and after the GFC 

for GCC countries that are emerging markets, whereas this research extends their 

study, also exploring for debt maturity for developed and major developing 

economies. Second, Fauver and McDonald (2015) analyse the impact of agency costs 

by employing Worldwide Governance Indicators (WGI) as a robust country 

governance, which varies by country and year, on debt across Group of 20 (G20) 

countries, this study widens their study by examining the impact of WGI on debt 

financing with the existence of the GFC. Last, D’Amato (2019) analyses the influences 

of bankruptcy costs and information asymmetry on leverage and debt maturity with 

firm size and profitability for Italian SMEs by dividing the data as pre-, during- and 

post-GFC. However, this research differs from D’Amato’s work in showing how the 

interaction between post-crisis and firm size or profitability on debt financing affects 

listed firms in eleven countries. Also, it is first shown that cash holdings have a reverse 

effect on debt financing. 

Cash Holdings 

So far, there has been little agreement (Song and Lee 2012; Chen et al. 2018) on the 

critical issue of how cash holdings are changed after the financial crisis across varied 

institutional settings. First, more recent research (Bates et al. 2018; Chen et al. 2018; 
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Farinha et al. 2018; Martinez-Sola et al. 2018) shows that firms with financial 

constraints are more likely to result in holding cash as confirmed by the precautionary 

motive. However, to date, the empirical literature has not internationally examined the 

role of financial constraints on cash holdings in the context of the GFC. Next, empirical 

research investigates the effect of governance (Dittmar et al. 2003; Seifert and Gonenc 

2018) on cash holdings and mentions that cash decisions differ by the governance 

level as confirmed by agency motive, but previous literature has not investigated how 

cash holdings have changed by the GFC across governance level using WGI. Finally, the 

literature of optimal cash holdings more recently finds that (Lozano and Duran 2017; 

Martinez-Sola et al. 2018) financially-constrained firms have a higher cash adjustment 

speed than unconstrained firms; nevertheless, the optimal cash holdings have not 

been empirically studied across the variation in institutional settings and time.         

Dividend Payouts 

While the literature (Abreu and Gulamhussen 2013; Hauser 2013; Al-Malkawi et al. 

2014; Bliss et al. 2015; Floyd et al. 2015; Attig et al. 2016; Nguyen and Tran 2016; Iyer 

and Rao 2017) shows the impact of the GFC, mostly for US firms, the trend on 

dividends after the GFC across a cross-country sample has not been investigated by 

literature. Besides, the more recent literature (Byrne and O’Connor 2017b; Jiraporn 

and Lee 2017; LaRiviere et al. 2017; Smith et al. 2017) empirically tests both outcome 

and substitute models since La Porta et al. (2000), no previous study has addressed 

whether dividend payouts have changed with the GFC18 as well as agency problems. 

Institutional Settings 

A relative absence of empirical research exists describing how the impact of 

institutional settings on corporate decisions differs during and after the GFC. With the 

rise of the GFC, although some research has been carried out on the change in some 

country factors19 on (i) debt financing (Alves and Francisco 2015; Demirguc-Kunt et al. 

 
18 In the financial crisis context, only Sawicki (2009) examines the relationship between agency 
problems and dividend payouts before and after the Asian 1997-1998 crisis. Specifically, she proves the 
role of the Asian crisis as well as agency problems in impacting on dividends for five Southeast Asian 
countries which have different levels of governance and legal systems, and which show that changes 
occurred significantly over the 1994-2003 period.   
19 Country factors may be listed as follows: (i) corruption index, capital market development, banking 
development, government gross debt, GDP growth, FDI flows, current account balance (Alves and 
Francisco 2015), GDP growth, private credit, bond market capitalization, stock market capitalization, 
anti-director rights, disclosure index, bank contestability, insolvency, credit information, country risk 
(Demirguc-Kunt et al. 2015), rule of law, creditor rights, bank concentration, bank credit, bonds 
(Gonzalez 2015), inflation, GDP growth, stock market capitalization (Zeitun et al. 2017) for debt 
financing; (ii) shareholder rights, collectivism index (Alves 2018) for cash holdings; (iii) regulatory 
pressure, the interaction between profitability and regulatory pressure (Abreu and Gulamhussen 2013), 
family ownership (Attig et al. 2016), shareholder rights, creditor rights, GDP growth, uncertainty 
avoidance, common-law (Tran et al. 2017) for dividend payouts. 
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2015; Gonzalez 2015; Zeitun et al. 2017),  (ii) cash holdings (Alves 2018) and (iii) 

dividend payouts (Abreu and Gulamhussen 2013; Attig et al. 2016; Tran et al. 2017), no 

single research exists which examines the change in governance that varies across 

year and country on corporate financial policies. 
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CHAPTER 3 

THE ROLE OF GLOBAL FINANCIAL CRISIS ON DETERMINANTS AND ADJUSTMENT 

SPEED OF DEBT FINANCING: A MULTI-COUNTRY ANALYSIS  

 

Abstract 

Using a sample of 172,298 firm-years from eleven countries, this research analyses the 

role of the financial crisis 2007-2009 (GFC) on determinants and the adjustment speed 

of debt financing. In the aftermath of the GFC, first, lower bankruptcy costs maintain 

the positive influence of firm size on debt maturity. Next, the significance of the 

negative impact of governance rises on debt maturity as supported by agency costs. 

Third, profitability is negatively associated with debt. Finally, adjustment speeds of 

leverage and debt maturity fall due to the low credit supply and demand for credit. 

Overall, the trend on debt financing changes in the post-GFC due to varying impact of 

adjustment costs, agency costs, bankruptcy costs and information asymmetry on debt 

across developed and major developing countries. 

JEL Codes: C23, C26, G01, G32, G34 

Keywords: Agency theory, Debt maturity, Global financial crisis, Leverage, Panel 

methods, Partial adjustment model, Pecking order theory, Trade-off theory 
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3.1. Introduction 

Since capital structure theories are recognised to be conditional (Myers 2001: 99), this 

study explores the role of the global financial crisis 2007-2009 (GFC), as well as the 

more common firm-specific variables such as size and profitability, in figuring out the 

debt-equity mix. Recent research analyses the effect of the GFC on debt financing 

(Duchin et al. 2010; Akbar et al. 2013; Demirguc-Kunt et al. 2015; Gonzalez 2015; 

Zeitun et al. 2017; Van Hoang et al. 2018; D’Amato 2019; Mimouni et al. 2019). For 

instance, Demirguc-Kunt et al. (2015) debate short-term debt substitutes with long-

term debt because of the higher costs associated with lengthening debt maturity as 

more recent research confirms (D’Amato 2019; Mimouni et al. 2019). However, the 

trend on corporate debt financing has not been widely investigated based on empirical 

evidence after the GFC across developed and major developing countries. Therefore, 

grounded in the Pecking Order Theory (POT), Trade-off Theory (TOT) and Agency 

Theory (AT), this study proposes an examination about the association between debt 

financing and the GFC employing (i) adjustment costs, (ii) bankruptcy costs20, (iii) 

agency costs21 and (iv) information asymmetry22. 

First, regarding adjustment costs, Zeitun et al. (2017) show that the speed of 

adjustment (SOA) of leverage across emerging markets becomes lower from pre- to 

post-GFC. Surprisingly, the SOA of both leverage and debt maturity across advance 

markets has not yet been empirically studied. Second, Alves and Francisco (2015) find 

that the positive influence of corruption (agency costs) arises by the GFC across the 

globe. Furthermore, Demirguc-Kunt et al. (2015) indicate that the rule of law is 

positively related to the debt during the GFC across the world. To date, the Worldwide 

Governance Indicators (WGI), which have been developed by Kaufmann23 et al. 

(2011), have still not been examined after the GFC for international evidence. Finally, 

while D’Amato (2019) shows that firm size (bankruptcy costs) and profitability 

(information asymmetry) are positively and negatively associated with debt in that 

order for Italian small firms, following the GFC, no single study that investigates the 

trend on debt after the GFC across listed firms in both developed and developing 

countries exists. 

 
20 TOT offers an optimal debt financing, trading off the benefits and costs of adjustment (Fischer et al. 
1989; Flannery and Rangan 2006) and bankruptcy (Kraus and Litzenberger 1973; Myers 1977). 
21 AT argues that agency costs occurs because of the separation of managership and ownership (Jensen 
and Meckling 1976; Jensen 1986). 
22 According to POT, when information asymmetry arises, firms consider the financial hierarchy by 
prioritising the internal sources of funds, debt and equity, respectively (Myers 1984, 2001). 
23 They establish six sub-governance indices as follows: control of corruption, rule of law, politic stability, 
government effectiveness, regulatory quality and voice and accountability.  
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Based on a sample of 172,298 firm-years from eleven countries, this study investigates 

the usage of a panel data approach, the key micro-specific and macro-specific 

determinants of leverage as expressed by debt maturity and their distinctive 

differences and variations in the adjustment speeds in periods of high and low 

turbulence. Fixed effects (FE) for determinants of debt financing and the least square 

dummy variable correction (LSDVC) for the SOA of debt financing are used by lagged 

firm-level variables to mitigate any heterogeneity and endogeneity problem.       

Static panel analyses show that firm size (Frank and Goyal 2008), governance 

(Jiraporn et al. 2012) and profitability (Pour and Lasfer 2019) have a reverse impact 

on leverage and debt maturity, which is in line with bankruptcy costs, agency costs 

and information asymmetry, respectively. However, the picture slightly changes in the 

post-GFC. Thus, the substitute effect of WGI-governance on debt maturity becomes 

more significant after the GFC. Next, firm size has a decreasing negative impact on debt 

maturity after the GFC. Also, it is first shown that cash holdings reversely affect the 

leverage and debt maturity in the post-GFC. Besides, using the partial adjustment 

model, the SOA of both leverage and debt maturity decreases following the GFC for 

advanced markets as Zeitun et al. (2017) find for emerging markets. Overall, firms 

cannot prioritise to close the gap between actual and target debt because of the 

growing adjustment costs of debt and satisfying the working capital requirements. 

Consequently, debt holders may be more selective due to the lack of cash. 

This research contributes to the literature in several ways. First, while Zeitun et al. 

(2017) analyse the adjustment costs of leverage before and after the GFC for Gulf Co-

operation Council (GCC) countries, this study extends this analysis, also investigating 

for debt maturity for developed and major developing economies. Second, Fauver and 

McDonald (2015) examine the role of agency costs by employing WGI on debt across 

Group of 20 (G20) countries, this study widens their study by examining its impact on 

debt financing with the existence of the GFC. Third, D’Amato (2019) analyses the 

influences of bankruptcy costs and information asymmetry on leverage and debt 

maturity with firm size and profitability for Italian SMEs by dividing the data as pre-, 

during- and post-GFC. However, this research differs from his work by showing how 

the interaction between post-crisis and firm size or profitability on debt financing 

affects listed firms across some international evidence, including Italy. Lastly, cash 

holdings are first analysed as a determinant of debt in the GFC context. 
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This chapter is organised in the following way: Section 3.2 theoretically and 

empirically reviews the literature and develops hypotheses. Section 3.3 derives the 

empirical model by discussing both static panel and dynamic panel methods with its’ 

estimators. Section 3.4 explains the data. Section 3.5 discusses the empirical results as 

well as additional analyses. Section 3.6 remarks overall conclusions. 

3.2. Literature Review and Hypotheses 

Together with investment and disbursement policies, a satisfactory capital structure 

and debt maturity are of principal importance to a well-functioning firm. Having an 

efficient debt-equity mix means that firms have access to adequate internal and 

external funds for making meaningful investment commitments, guaranteeing prompt 

interest, dividend and capital payments and avoiding potentially terminal financial 

distress costs. Thus, debt financing decisions are crucial for the survival of firms and 

value in both the short-term and long-term, especially for small companies which are 

the main driving force of economic growth.  

Debt financing behaviour may differ because of the nature of the industry and the size 

of firms. The heterogeneous nature of the different industries opens a fruitful area of 

research for academic literature in corporate finance. However, while previous 

literature has extensively investigated debt financing decisions due to its relevance 

and importance, there are still some research gaps. 

3.2.1. Theoretical Framework 

The notion of modern capital structure starts with Modigliani and Miller (MM 1958). 

According to MM’s propositions, there is no relationship between the capital structure 

and the firm value. MM argues that there are no agency costs, bankruptcy costs and 

information asymmetry. Relaxing MM’s arguments, the literature theoretically or 

empirically discusses two main capital structure theories which have been set up 

(Fama and French 2002; Frank and Goyal 2009; Koksal and Orman 2015; Ardalan 

2017; Wojewodzki et al. 2018). First, TOT focuses on optimal leverage including the 

bankruptcy costs (Kraus and Litzenberger 1973) and adjustment costs (Fischer et al. 

1989). Second, AT is grounded on agency costs (Jensen and Meckling 1976). Third, POT 

is based on information asymmetry (Myers 1984). Therefore, the proxies above are 

investigated to understand the impact of the GFC on debt financing utilising multi-

country evidence.  
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Trade-off Theory 

The static model of TOT arises from discussions of MM’s propositions on bankruptcy 

costs (financial distress) and taxes (1958, 1963). According to the static model, the 

firm value increases with leverage due to the tax shield, but then subsequently 

decreases owing to the threat of bankruptcy because of the increased leverage. This 

leads to an optimal debt ratio. Tax savings are crucial factors in capital structure 

controversies. Concerning the proposition of MM (1963), using debt helps firms to 

avoid tax, so it is expected that with higher tax there is more debt finance. Therefore, 

debt financing is preferable than equity financing. However, large firms use this 

advantage of tax savings more easily than small firms because they can easily access 

long-term debt (Myers 1977). Thus, a firm’s borrowing ability differs with the 

fluctuation in its profitability and market value. Besides, effective tax rates are smaller 

than corporate taxes (Faccio and Xu 2015). The effective tax rate is used as one of the 

proxies to explain the effect of the corporate tax on debt (Faccio and Xu 2015).  

The long-term debt targets of firms have been a major subject of debt financing 

research. Accordingly, the dynamic model of TOT discusses the adjustment speed of 

leverage. The model argues that firms do not deviate from the target ratio when there 

is no adjustment cost. On the contrary, firms cannot close the gap between actual and 

target debt ratio when the adjustment cost is highest (Flannery and Rangan 2006). 

The mean reversion is that the leverage tends to return to the optimum in the long-run, 

which is not surprising, considering the evidence shows that debt financing is virtually 

constant in the long-term (Fama and French 2002). Furthermore, Flannery and 

Rangan (2006) claim that the partial adjustment model is necessary to explain the 

partial adjustments and figuring out the adjustment speed. Thus, adjustment costs 

prevent exact adjustment in each period to the target leverage. 

Agency Theory 

The agency costs model focuses on conflicts between managers and shareholders or 

debt holders. In an agency relationship, the problems of agency and risk-sharing 

appear when conflicts of interests arise between principals and agents with the 

separation of ownership and control of the firm (Berle and Means 1932). The main 

reason for these problems is asymmetric information which means that one party 

(agent) has more or better information than the other party (principal) and implies an 

agency cost for the principal (Jensen and Meckling 1976). According to the agency cost 

approach, although debt acts as a disciplining and informative device reducing 

conflicts of interest between shareholders and managers, this issue is reversed for 
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shareholders and debt holders. First, the agency costs of underinvestment arise if 

managers keep the investment level constant, and their equity share rises due to debt 

financing which is the result of decreased conflicts of interest between shareholders 

and managers (Harris and Raviv 1990). Next, the agency costs of free cash flow reduce 

by debt financing to drop the current cash flow to the manager (Jensen 1986). 

Consequently, managers do not prefer to go bankrupt; that is why they share detailed 

information about bankruptcy with shareholders. Also, shareholders can access 

information about bankruptcy using debt and monitoring managers (Harris and Raviv 

1990). 

Pecking Order Theory 

Myers (1984) develops the POT that prioritises internal sources of funds, debt and 

equity in that order. The financial hierarchy occurs when the cost of issuing new 

shares is greater than the cost of debt and dividend. Financial hierarchy costs consist 

of the costs associated with the issuance of new shares and those arising from the 

management having more information on the firm’s expectations and the real value of 

risky stocks. Organisations, in situations of financial uncertainty, finance their new 

investments with retained earnings firstly, secured debt secondly and then equity 

(Myers 2001). As a result, contrary to the debt’s benefits and costs as in TOT, the firm’s 

net cash flow determines the changes in the firm’s leverage and debt maturity in POT. 

Information asymmetry acknowledges that insiders (managers) have more 

information than outsiders (investors) about the firm’s expectations, risks and value. If 

the firm pays more dividends, stock prices of the firm may tend to rise. Thus, investors 

perceive this situation as a signal of confidence about the future income of the firm. 

Consequently, an increase in dividends gives a flow of information from managers to 

investors (La Porta et al. 2000). 

3.2.2. Financial Crises and Debt Financing 

The literature studies the role of the GFC on debt channel and typically finds that the 

GFC has an opposite effect on the supply of debt and demand for debt. Particularly, 

investment opportunities decreased due to the rising costs of debt. Furthermore, the 

increase in agency costs, financial distress (bankruptcy costs) and information 

asymmetry adversely affect capital expenditures. For instance, constrained firms 

dropped their investments during the GFC across the globe (Campello et al. 2010). 

Bank-dependent US firms minimised their capital expenditures more at the time of the 

turbulence (Duchin et al. 2010). Benkraiem et al. (2017) argue that capital 
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expenditures of SMEs remain suboptimal due to the risk of financial distress. Also, 

firms shorten debt maturity because the risk increases with the start of turbulence, 

then the demand for long-term (short-term) debt drops (rises) (Demirguc-Kunt et al. 

2015). Firms that are financially restricted in the pre-GFC shorten debt maturity 

(Gonzalez 2015). The maturity composition of debt also affects investment policy. In 

particular, the rise in short-term debt before the GFC causes a tightening in 

investments through the GFC period (Duchin et al. 2010; Demirguc-Kunt et al. 2015).  

Firms raise the level of equity in times of growth, whereas they change their financing 

mix of debt and equity and cut their borrowing when a credit crunch arises. The 

literature analyses the impact of the GFC on debt financing and they show mixed 

results. While some research shows a reverse relationship between the GFC and debt 

financing (Akbar et al. 2013; Demirguc-Kunt et al. 2015; Zeitun et al. 2017; Van Hoang 

et al. 2018; Mimouni et al. 2019; D’Amato 2019), others demonstrate a positive 

association (Alves and Francisco 2015; Gonzalez 2015; Daskalakis et al. 2017). Small 

firms decreased their leverage and shortened their debt maturity during the GFC (Van 

Hoang et al. 2018; D’Amato 2019). French microenterprises face difficulties in 

accessing external finance and rely heavily on internal finance due to bankruptcy risk 

and asymmetric information (Van Hoang et al. 2018). D’Amato (2019) extends this 

result by showing a reverse trend on leverage and its maturity during and after the 

GFC for Italian small and medium-sized enterprises (SMEs). Regarding the 

international evidence, Demirguc-Kunt et al. (2015) report a reduction in debt for 

SMEs in high turbulence. They also state that this reduction is higher for smaller firms 

in countries, which experience a higher information asymmetry and agency costs and 

have a less efficient legal statue. Zeitun et al. (2017) and Mimouni et al. (2019) also 

find that the firms in six GCC countries encountered a decrease in their borrowing and 

debt maturity because of lower supply of credit and demand for credit during and 

after the GFC.  

Contrary to the literature and the inverse role of the GFC on debt financing, Alves and 

Francisco (2015) show that the leverage and short-term debt increased in times of 

recent financial crisis across 43 countries. They emphasise that the long-term debt 

substitutes with the short-term debt due to higher costs of extending the debt 

maturity. Gonzalez (2015) notices that the more rise in short-term debt than in long-

term results in a reduction in debt maturity as a response to the financial market 

turmoil. Furthermore, Daskalakis et al. (2017) expose that the Greek SMEs broadened 



 

46 
 

the usage of leverage and short-term debt till 2008, which was the peak of the credit 

recession, whereas it dropped in the aftermath of 2008.  

Determinants of debt financing differ from the pre- to post-GFC. For instance, Zeitun et 

al. (2017) find that contrary to the pre-crisis period, high growth firms increased more 

their borrowing than low growth firms for GCC countries after the GFC. More recently, 

D’Amato (2019) confirms Zeitun et al.’s (2017) results for the debt policy of Italian 

SMEs. He also shows that while the inverse impact of profitability lost its significance 

on leverage, the negative role of liquidity increased in the aftermath of the GFC. Thus, 

small firms save cash in normal time due to difficulties in accessing debt financing.  

3.2.3. Determinants of Debt Financing and the Financial Crisis 

Many empirical studies in debt financing, such as Fama and French (2002), primarily 

examine firm-specific factors. However, others such as Frank and Goyal (2009) and 

Koksal and Orman (2015) classify the factors of debt financing as firm-, industry- and 

country-specific. This research examines the proxies of bankruptcy costs, agency costs, 

information asymmetry and adjustment costs by controlling firm-, industry- and 

country-specific factors. 

Bankruptcy Costs 

The bankruptcy costs (financial distress costs) arise due to excess debt; thus, equity is 

preferable to debt (Myers 2001). There can be both direct and indirect bankruptcy 

costs. While direct bankruptcy costs are fees which are paid to investors and other 

professionals, indirect costs arise from the bankruptcy costs. Creditors try to avoid all 

these costs (Myers 2001). There are two main assumptions in the literature on 

financial distress. First, the risky (small) firms should use lower debt than less risky 

firms because risky debt is more expensive. Thus, the risk may be defined as the 

variance of total assets of firms (Frank and Goyal 2009). Second, some firms that have 

tangible assets may use more debt than those which have intangible assets and growth 

opportunities because their resale value is disproportionately low. Hence, intangible 

assets and growth opportunities may lose their value more easily than tangible assets 

during macroeconomic uncertainty (Myers 1984).  

Bankruptcy costs are used to understand the capital structure decisions of firms via 

the concept of TOT, whereas the firm size is used to predict the bankruptcy costs in 

this study as previous research does (Dang et al. 2014; Zhou et al. 2016). According to 

TOT predictions, the leverage ratio is positively related to firm size. Larger firms are 
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more diversified; so, they may easily access debt financing by the favourable interest 

rate (Ozkan 2001; Pour and Lasfer 2019). By the financial crisis, as opposed to smaller 

firms, larger firms are slightly affected (Proenca et al. 2014; Demirguc-Kunt et al. 

2015). Therefore, larger firms overcome financial difficulties faster than smaller firms 

(Van Hoang et al. 2018; D’Amato 2019). In line with previous research and theory 

predictions, larger firms increase their borrowing after the GFC as follows:    

Hypothesis 1a: The positive association between firm size and leverage becomes more 

significant after the financial crisis.  

Contrary to leverage, firm size reversely influences short-term debt. Thus, smaller 

firms face difficulties in accessing external finance; that is why they use short-term 

debt instead of long-term debt, which is costly for them (Van Hoang et al. 2018). In the 

crisis period, financial distress rises, which results in a reduction in debt maturity. In 

other words, bank credits have become shorter during the turbulence. Gonzalez 

(2015), for example, shows that firms in 39 countries shorten their debt maturity 

during the GFC as more recent research finds (Van Hoang et al. 2018; D’Amato 2019). 

In the aftermath of the GFC, since firms extend debt maturity due to its benefits, the 

reverse effect of debt maturity loses its significance. By following the literature, the 

hypothesis is as stated:             

Hypothesis 1b: The negative association between firm size and debt maturity becomes 

less significant after the financial crisis.  

Agency Costs 

When the equity is preferred to debt, managers adopt an opportunistic behaviour 

which results in a principal-agent conflict that causes agency costs of outside equity, 

which can be classified into monitoring costs, bonding costs and residual loss (Jensen 

and Meckling 1976). The principal uses monitoring systems to verify the performance 

of the agent, thereby incurring monitoring costs. Moreover, bonding costs of the 

contract arise when principals minimise the possibility of mistreatment of agents to 

maintain the agent’s action stay aligned with the principal’s objectives. Nonetheless, 

full efficiency may still not be achieved due to residual loss arising from misalignment 

between the agent’s decisions and the principal’s interests.  

In the context of debt, Jensen and Meckling (1976) propose that an increasing debt 

level may eliminate two problems related to agency costs: (i) underinvestment and (ii) 

free cash flow. First, agency costs of debt arise between shareholders and debt holders 
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due to conflicts of interest between them. Highly indebted firms stop the best 

investment opportunities due to missed opportunities and stringent contract terms 

not to face with agency costs of debt (Booth et al. 2001). Consequently, the rise in the 

firm’s growth opportunities causes an increase (decrease) in agency costs of debt 

(management’s discretion); hence, the negative impact of agency costs on debt occurs. 

After, Jensen (1986) argues that agency costs of free cash flow occur due to the 

conflicts of interest between shareholders and the manager. Since managers may use 

the cash flow for their interests, debt financing reduces the current cash flow to the 

manager which proposes that the positive impact of agency costs on debt arises.   

As a country-level proxy for agency costs, previous research uses governance to 

examine agency costs (Jiraporn et al. 2012; Fauver and McDonald 2015). Recently, 

Fauver and McDonald (2015) have shown a positive association between governance 

and debt financing for firms in G20 countries. They argue that debt plays a role in 

controlling agency costs to overcome underinvestment or free cash flow in well-

governed countries. However, Jiraporn et al. (2012) also present that debt may be a 

substitute for governance. They summarise that firms in weak-governed countries 

may need a reputation and increase their borrowing. With the rise of a financial crisis, 

agency costs increase. Either governance or debt may be installed to alleviate agency 

costs by playing a substitute role. Therefore, the significance of the reverse impact of 

governance on debt and its maturity rises following the GFC.  

The second hypothesis is thus formulated as follows: 

Hypothesis 2a: The negative association between governance and leverage becomes 

more significant after the financial crisis. 

Hypothesis 2b: The negative association between governance and debt maturity 

becomes more significant after the financial crisis. 

Information Asymmetry 

Debt issuance is preferable to equity issuance for managers who have optimistic 

expectations related to the future of the firm (Myers 2001). However, it is considered 

that when managers have more information than investors about the real value of the 

firm, if the stock market price is above managers’ expectations, then equity is issued. 

Investors, who are aware of the existence of asymmetric information, interpret equity 

issuance announcements as a signal that stocks are overvalued which results in an 

adverse price effect (Myers 1984). 
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This research uses profitability as the proxy of information asymmetry to predict POT 

assumptions as literature does (Kayhan and Titman 2007; Faccio and Xu 2015; Koksal 

and Orman 2015; Van Hoang et al. 2018). According to POT predictions, profitability 

has a reverse effect on the debt ratio. Contrary to TOT predictions, profitable firms 

borrow less due to adverse selection; profitable firms prefer internal funds instead of 

debt (Fama and French 2002). During the GFC, the information asymmetry rises due 

to the market recession and declined demand for credit (Alves and Francisco 2015). 

Thus, the positive impact of information asymmetry arises (Koksal and Orman 2015). 

Consequently, firms with high information asymmetry may prioritise external 

financing instead of internal funds after the financial crisis (Van Hoang et al. 2018). In 

other words, firms with less profitability increase their borrowing more and extend 

the maturity of the debt. This results in the formulation of the following hypotheses: 

Hypothesis 3a: The negative association between profitability and leverage becomes 

more significant after the financial crisis. 

Hypothesis 3b: The negative association between profitability and debt maturity 

becomes more significant after the financial crisis. 

3.2.4. Adjustment Speed of Debt Financing and the Financial Crisis 

Adjustment Costs 

Considering the dynamic models of TOT, firms have a target financial debt ratio. The 

speed of adjustment-SOA is affected by the adjustment costs bearing the cost of the 

target debt ratio (Hovakimian et al. 2001). For this reason, the current debt ratio is hit 

by a one-period lagged debt ratio towards the target debt ratio. The target debt ratio 

of firms should be greater than zero and less than one revising their financial debt 

ratio over time. Furthermore, previous research argues that firms partly complete 

their adjustments of debt (Ozkan 2000, 2001; Flannery and Rangan 2006; Flannery 

and Hankins 2013).    

As confirmed by the empirical research, the SOA of leverage may differ (Flannery and 

Rangan 2006; Fan et al. 2012; Oztekin 2015; Wojewodzki et al. 2018). Considering the 

SOA of leverage across firm size in their study, Flannery and Rangan (2006) comment 

on how small firms adjust their leverage faster than large firms due to low adjustment 

costs. Since public debt is more expensive, large firms prefer mainly private debt that 

causes high adjustment costs. Moreover, recent research (Fan et al. 2012; Oztekin 

2015) also employs the target leverage based on international evidence and shows 
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that the SOA of leverage varies across countries. Wojewodzki et al. (2018) test 

leverage adjustments across 19 countries that have different financial orientations and 

credit rates. They conclude that credit ratings are also important for more market-

based countries on leverage adjustments. 

Notably, no previous study has investigated the GFC and the SOA of leverage and debt 

maturity across developed and major developing countries. Despite the importance of 

the GFC on debt financing which has been mentioned by previous research (Demirguc-

Kunt et al. 2015; Daskalakis et al. 2017; D’Amato 2019; Mimouni et al. 2019), there 

remains a paucity of evidence on the relationship between the GFC and adjustment 

speed of debt financing. Zeitun et al. (2017), for instance, examine the SOA of leverage 

across GCC countries, which are emerging markets in the GFC context. They find that 

the SOA of leverage drops after the GFC because firms face problems with the lower 

credit supply and demand for credit. Therefore, the GFC decelerates the adjustment 

speed of debt financing as stated in the following hypothesis: 

Hypothesis 4a: The speed of adjustment to attain the optimal level of leverage 

decreased after the financial crisis. 

Hypothesis 4b: The speed of adjustment to attain the optimal level of debt maturity 

decreased after the financial crisis. 

3.3. Methodology 

Regarding the aim of this study, (i) static panel models are used to examine the 

determinants of leverage and debt maturity by Hypotheses 1-3 and (ii) dynamic panel 

models are employed to test the adjustment speed of leverage and debt maturity by 

Hypothesis 4.  

First, Hypotheses 1-3 have been examined to understand the determinants of leverage 

and debt maturity by the static panel model.  

The full static panel model as follows:  

DRij,t  = β0 + β1POST t x SIZEi,t−1 + β2SIZEi,t−1 + β3POST t x GOVj,t + β4GOVj,t        

    + β5POST t x PROFi,t−1 + β6PROFi,t−1 + β7MBRi,t−1 + β8CASSi,t   

     + β9TANi,t−1+ β10DIVi,t−1 + β11CASHi,t−1 + Β12ETRi,t−1 + β13RISKi,t              

                 + β14IM_DRi,t−1+ β15IM_GRi,t−1+ β16INFj,t+ β17GDP_GRj,t  

                + αij Fi + αt Yt + ɛij,t ,            (3.1) 

where, 
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DR ij,t : Debt ratio (leverage and debt maturity) for firm i at time t, 

POST x SIZE i,t−1   : Interaction between post-crisis and firm size, 

SIZE i,t−1 : Firm size for the firm i at time t-1, 
POST x GOV j,t   : Interaction between post-crisis and governance, 
GOV j,t   : Governance for the country j at time t,   

POST x PROF i,t−1 : Interaction between post-crisis and profitability, 
PROF i,t−1 : Profitability for the firm i at time t-1, 

MBR i,t−1 : Market-to-book ratio for the firm i at time t-1, 

TAN i,t−1 : Tangibility for the firm i at time t-1, 

DIV i,t−1 : Dividends paid for the firm i at time t-1, 

CASH i,t−1 : Cash holdings for the firm i at time t-1, 

ETR i,t−1 : Effective tax rate for the firm i at time t-1, 

RISK i,t : The annual variance of profitability for the firm i from time t-1 to t, 

IM_DR i,t−1 : Industry median of debt ratio for the firm i at time t-1, 

IM_GR i,t−1   : Industry median of growth for the firm i at time t-1,   

INF j,t  : Inflation for the country j at time t, 

GDP_GR j,t : GDP growth for the country j at time t, 

F i : Firm fixed-effects, 

Y t : Year fixed-effects, 

ɛij,t : The error term. 

Equation 3.1 tests the Hypotheses 1-3, which examine the role of interaction of post-

crisis dummy with firm size, governance and profitability by controlling other firm-, 

industry- and country-specific variables on the debt ratio. Main explanatory variables 

are SIZE, GOV, PROF and their interaction terms with POST. This study uses (i) firm 

size-SIZE (D’Amato 2019), (ii) joint governance-GOV (Fauver and McDonald 2015) and 

(iii) profitability-PROF (Pan et al. 2019) to point out the impact of bankruptcy costs, 

agency costs and information asymmetry in that order. 

The panel data24 indicate the subscripts of i (group-effect) and t (time-effect). The 

static panel data models, fixed-effects model (FE), random effects model (RE) and 

pooled ordinary least squares (POLS) have been compared. Consequently, two of 

three-panel data models, FE and RE are developed considering the group-effect (i) and 

time-effect (t), separately and sequentially. However, the model of POLS considers 

neither group- (i) nor time-effect (t) (Hsiao 2007). While the coefficients of time-

invariant variables may not be directly estimated by FE, it can be done by RE (Greene 

2012). However, the model does not include a time-invariant variable. In this case, the 

most appropriate model for the dataset is chosen by applying the Hausman test and 

other tests as proposed by Arellano (1993) and Wooldridge (2002). 

 
24 Concerning the nature of panel data, firm- and industry-specific determinants of debt ratios are lagged 
one year to overcome any endogeneity problem between them (Daskalakis et al. 2017). 
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Regarding the first empirical strategy, the most proper estimator may be chosen for 

static panel analyses comparing various panel data models and its estimators. First, 

the POLS is biased (inconsistent) due to the fixed effects (the constant term) (Hsiao 

2007). Second, the FE focuses on group differences in constants. By using FE, the 

‘Within Estimator’ is the most commonly used estimator and analyses the firm effect. 

However, it yields incorrect results for F-test and R-squared. Third, the RE examines 

the time and firm effects on the error variances. By employing RE, Generalised Least 

Squares (GLS) is employed by Breusch and Pagan’s (1980) Lagrange Multiplier (LM) 

test by using the residuals of OLS. To overcome the autocorrelation problem in RE, 

Feasible Generalised Least Squares (FGLS) may be utilised as an alternative estimator 

to GLS. To conclude, it is predicted that the FE may give accurate results for the 

analyses due to controlling both firm- and year-FE as done by Van Hoang et al. (2018). 

To conclude, three-panel models, POLS, FE and RE are compared without reporting by 

counting the results of diagnostic tests25 and criterions26 to specify the proper model 

for the sample. 

Second, for the dynamic model, Hypothesis 4 has been tested. Besides, the adjustment 

speeds of leverage and debt maturity are other important issues to be addressed by 

this study. Although the partial adjustment model is one of the common models in 

dynamic panel data studies (Flannery and Rangan 2006; Antoniou et al. 2008; Elsas 

and Florysiak 2015; Eckbo and Kisser 2018; Wojewodzki et al. 2018; Dang et al. 2019), 

nevertheless, DeAngelo and Roll (2015) compare three target leveraging models: (i) 

time-varying target ratios that have an inflexible boundaries, (ii) the partial 

adjustment that has stationary targets and (iii) no targeting that is a random 

evaluation, to determine which model is the most appropriate in the target leverage 

estimations. DeAngelo and Roll (2015) conclude that no substantial difference exists 

to take into consideration when determining the best model in target leveraging. From 

this viewpoint, the partial adjustment model has been used in this study to analyse the 

target debt as utilised in more recent studies (Zhou et al. 2016; Wojewodzki et al. 

2018; Dang et al. 2019). The partial adjustment mechanism is as follows: 

DRi,t  − DRi,t−1 = λ (DRi,t
* − DRi,t−1) + ɛi,t ,            (3.2)                                 

 
25 POLS include neither time- nor fixed-effects; that is why FE or RE may be used. After the FE and RE 
regression analyses, tests of Hausman and Arellano & Wooldridge show the proper model for the 
dataset.  
26 R-squared and information criterion of models may give an idea on model choice. More specifically, 
while high R-squared may show the proper model, low information criterions can show the right model. 
Also, either Akaike Information Criterion (AIC) or Bayesian Information Criterion (BIC), which give 
nearly the same results has been reported. 
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where DRi,t  is the debt ratio of firm i in year t, λ is the adjustment parameter and ɛi,t is 

the time-varying disturbance term.  

DRi,t
* =  β Xi,t−1  ,              (3.3)                     

where DRi,t
* is the target debt ratio, β is the coefficient vector and Xi,t−1 is the vector of 

aforementioned firm- and industry-specific characteristics by counting the costs and 

benefits of debt at time t −1. 

After substitution and rearrangement of Equations 3.2 and 3.3, the dynamic panel 

model is as follows: 

DR i,t  = ( 1 − λi) DR,t−1 + (λβ) Xi,t−1 + αi Fi + αt Yt + ɛi,t .         (3.4) 

The full dynamic panel model27 as follows:   

DRij,t = (1- λi) DRi,t−1 + (λiβ) SIZEi,t−1+ PROFi,t−1+ PROFi,t−1+ MBRi,t−1                    

                                  + CASSi,t+ TANi,t−1+ DIVi,t−1+CASHi,t−1+ETRi,t−1+ RISKi,t+IM_DRi,t−1    

                                + IM_GRi,t−1+ αi Fi + αt Yt + ɛi,t ,              (3.5) 

where the speed of adjustment (λi) equals to "1 – the coefficient for the lagged debt 

ratio”, Fi and Yt are firm- and year-FE by controlling for unobservable factors which 

affect the debt ratio.   

Regarding the dynamic panel estimations, the partial adjustment model has been 

employed by comparing the dynamic panel methods to get reliable estimations 

without reporting in the text. Beginning with the POLS that is inconsistent because of 

the correlation between constant term and residuals (Hsiao 2007). Next, FE has a 

finite-sample bias that is dealt with by two main approaches28: (i) instruments for the 

lagged dependent variable and (ii) three bias-corrected estimators in the 

econometrics literature. 

There are four estimators which count the instruments for the lagged dependent 

variable as follows: instrumental variables of Anderson and Hsiao (AH), the first-

difference GMM of Arellano and Bond (AB), the system GMM of Blundell and Bond 

(BB) and the long-difference GMM of Hahn et al. (2007). AH (1982) argues that the 

fixed effects are removed with the transformation of the first-difference. Since the 

model lacks efficiency, a valid instrument should be added into the model. According 

 
27 Macro-specific variables (GOV, INF and GDP) have been excluded from Equation 3.1 that take the role 
of year dummies, which should be added into model as instruments. 
28 See Flannery and Hankins (2013), Zhou et al. (2014) and Dang et al. (2015) for the detailed 
discussions on these approaches. 
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to AB (1991), the lagged observation for the dependent and lagged explanatory 

variables are selected as the instruments. Thus, the first differences of variables are 

considered using additional instruments, but the model faces problems with weak 

instruments. To overcome these problems, BB (1998) develops the system GMM. With 

the help of added moment conditions, BB (1998) improves the efficiency of AB (1991) 

by decreasing the finite sample bias. Last, Hahn et al. (2007) develop the long-

difference GMM which is applied to a small set of moment conditions when the 

differencing parameter (k) is at least three. The empirical literature shows that the 

system GMM of BB (1998) is the proper instrument estimator by using the partial 

adjustment model (Flannery and Hankins 2013; Zhou et al. 2016; Wojewodzki et al. 

2018; Dang et al. 2019).  

Next, the bias-corrected methods are least-square dummy variable correction-LSDVC, 

bootstrap-based correction (BBC) and indirect inference (II) which is employed as an 

alternative to the instrument variables. After the analytical correction of the fixed-

effects’ bias by Kiviet (1995) is performed, Bruno (2005) develops LSDVC. Everaert 

and Pozzi (2007) develop a repetitive BBC by mentioning that a target specification on 

valid instruments is not necessary for BBC. Regarding overcoming the bias, Dang et al. 

(2015) argue that the BBC is preferred over GMM estimators. Lastly, Gourieroux et al. 

(2010) establish the II by predicting for the bias function and the inverse function of 

bias is used for unbiased estimations for II. 

As the dynamic panel strategy, previous research (Flannery and Hankins 2013; Dang 

et al. 2015; Dang et al. 2019) concludes that the panel data can be correctly estimated 

by the system GMM or LSDVC. Also, LSDVC uses the system GMM to overcome the bias 

(Dang et al. 2015). Flannery and Hankins (2013) argue that LSDVC can estimate the 

adjustment speeds more correctly than system GMM. Consequently, the LSDVC is 

employed because of its credibility and advantage29 for the partial adjustment 

analyses. 

3.4. Data 

The sample of 16,880 non-financial firms is drawn from eleven countries using the 

Worldscope in Datastream to form an unbalanced annual panel data set. This creates 

 
29 Contrary to the recent literature (Wojewodzki 2018), this study does not use the system GMM of 
Blundell and Bond (1998). The system GMM is costly estimator for this study because there are 8 sub-
datasets, it can be impossible to mention one proper model for all 8 models that should not 
simultaneously reject both AR (2) as the null of no residual serial correlation and Hansen tests as the 
value of GMM function on parameter estimation. 
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172,298 firm-year observations30. These steps have been followed in constructing the 

sample: first, non-financial firms have been chosen excluding firms in the financial 

sector (banks, insurance firms, real estate firms and financial services) and the utility 

sector (electricity, gas, water and multi-utility firms) that have different accounting 

structures (Wojewodzki 2018). Then, all firm- and industry-level variables have been 

winsorised at the 1 and 99 percentiles to overcome outliers as recent research 

recommends (Eckbo and Kisser 2018). Last, firms have been chosen for the period 

from 2001 to 2017. 

This study analyses the role of the GFC on leverage and debt maturity. Thus, the sub-

sample periods seem to be adequate for understanding the effect of the GFC as done by 

recent literature. More recently, Coldbeck and Ozkan (2018) analyse the effect of the 

GFC on research and development and capital expenditure policy of US firms before 

(2002-2007), during (2008-2009) and after (2010-2016) the GFC. To conclude, the 

sample period may be wide enough to understand the role of the GFC on debt policy.   

3.4.1. Variable Descriptions 

Dependent Variables 

Total Book Leverage-TBL is the total debt to total assets that is the common leverage 

ratio in the literature (Frank and Goyal 2009; Elsas and Florysiak 2015; Van Hoang et 

al. 2018; Dang et al. 2019). In addition, all hypotheses are reanalysed by using (i) Net 

Book Leverage-NBL that is the difference between the total debt and cash to total 

assets and (ii) Total Market Leverage-TML that is the total debt to the sum of market 

value of equity and total debt to get robust results in the section of further analyses 

(Lambrecht and Pawlina 2013; Dang et al. 2019). As the debt maturity ratio, STD is 

short-term debt to total debt that is employed by the more recent research (Demirguc-

Kunt et al. 2015; Daskalakis et al. 2017; Mimouni et al. 2019).                 

Explanatory Variables 

Since this study aims to analyse the role of (i) bankruptcy costs, (ii) agency costs and 

(iii) information asymmetry by applying static panel models and (iv) adjustment costs 

by using dynamic panel models on debt ratio, firm size-SIZE, governance-GOV, 

profitability-PROF and the lagged debt are examined over the period 2001-2017. 

 
30 The dynamic panel sample has been constructed to capture at least four consecutive years for firms 
before and after the GFC, separately because of the nature of the partial adjustment model as done by 
Coldbeck and Ozkan (2018: 5).  
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Firm size (SIZE) is measured as the natural logarithm of total assets or total sales (Van 

Hoang et al. 2018). In general, it is anticipated that there is an inverse relationship 

between size and bankruptcy probability. Larger firms, for example, use more debt 

than small firms do because of lower information asymmetry. Specifically, small firms 

cannot easily access the long-term debt due to their inability, but large firms can use 

either long-term or short-term debt. Therefore, a negative relationship is predicted 

between size and debt for small firms when the asymmetric information arises (Frank 

and Goyal 2008). By contrast, a positive relationship is predicted between size and 

debt due to the bankruptcy and agency costs of debt (Fan et al. 2012). However, Rajan 

and Zingales (1995) give mixed evidence (negative in Germany; and positive in 

Canada, France, Japan, the UK and the US). 

Governance (GOV) as an annual average score of six governance indicators (control of 

corruption-CC, government effectiveness-GE, politic stability-PS, the rule of law-RL, 

regulatory quality-RQ, voice and accountability-VA) as employed by Fauver and 

McDonald (2015). GOV takes a negative or positive value depending on the 

governance level of countries and fluctuates from low- to high-governance. Firms in 

low-governance countries may use debt as a tool to control agency costs (Jiraporn et 

al. 2012). However, firms in high-governance countries may borrow to mitigate free 

cash flow of Jensen (1986).  

Profitability (PROF) is computed as the ratio of earnings before interest and tax (EBIT) 

to the book value of total assets (Kayhan and Titman 2007). A firm’s capital mix is 

affected by its profitability. Since firms with higher profits have a lower probability of 

financial distress and higher benefit of tax shields, it is expected that a positive 

relationship between profitability and debt exists (Frank and Goyal 2015). However, 

when market imperfections occur, a negative association is predicted between 

profitability and debt due to increasing asymmetric information (Demirguc-Kunt et al. 

2015; Zeitun et al. 2017).  

Lagged debt ratio is used to calculate the speed of adjustment-SOA. Thus, the SOA 

equals one minus the coefficient of the lagged debt ratio, which takes positive values; 

that is why the SOA is bigger than zero and less than one (Ozkan 2000, 2001; Dang et 

al. 2015, 2018; Elsas and Florysiak 2015; Wojewodzki et al. 2018). The SOA, for 

example, is 25%, which means that firms close the gap between actual debt and target 

debt in four years. 
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Furthermore, to specify the key factors of capital structure, Frank and Goyal (2009) 

analyse US firms from 1950 to 2003 by using various (i) firm-, (ii) industry- and (iii) 

macro-specific factors and they find that firm size (log of assets), growth (market-to-

book ratio), profitability, tangibility, industry median and the expected inflation are 

the most reliable factors for the capital structure. One of the recent investigations, 

Oztekin (2015), analyses the capital structure decisions of firms across 37 countries 

by using the six factors of Frank and Goyal (2009) and excludes growth as a factor. 

From this viewpoint, the key determinants of the capital structure may differ from one 

sample to another. Consequently, various firm-, industry- and country-specific 

variables are included in models. 

Firm-specific Control Variables 

Growth opportunities are measured by the market-to-book ratio (MBR) that is 

computed with the book value of total assets less book value of equity plus the market 

value of equity to book value of total assets (Antoniou et al. 2008). A negative 

relationship is expected between historical stock prices and increased borrowing. 

Thus, debt financing is consistent with agency costs which claim that managers tend to 

increase leverage when stock prices are low (Frank and Goyal 2009). However, some 

scholars predict a positive relationship between market-to-book ratio and debt 

because high growth firms benefit from investment opportunities by using more 

internal funds than low growth firms (Brav 2009).  

Tangibility (TAN) is measured as a ratio of net tangible assets to book value of total 

assets (Antoniou et al. 2008). Tangible assets are used to decrease the bankruptcy 

probability. Therefore, a positive relationship between tangibility and debt is 

predicted (Fan et al. 2012; Mimouni et al. 2019). But this relationship is an inverse 

when the equity issuance becomes less costly due to low asymmetric information 

(Frank and Goyal 2008).  

Dividends (DIV) are the ratio of cash dividends paid to book value of total assets for 

each year (Aggarwal and Kyaw 2010). When the market becomes unstable, the 

dividend ratio may play a substantial role in the capital mix choice. A positive 

relationship between dividends and debt is proven theoretically by Antoniou et al. 

(2008). However, an inverse association between dividends and leverage has been 

predicted by Chen and Stein (1999) and Florackis et al. (2015). Moreover, this 

relationship is affected by tax treatments, ownership structures, agency costs and 

asymmetric information.  
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Cash holdings (CASH) are measured as the ratio of cash and equivalents to book value 

of total assets (Ozkan and Ozkan 2004). After financial crises, many firms increase 

holding cash as a precaution despite the possibility of market imperfections. Opler et 

al. (1999) argue that debt financing rises when liquidity increases investing the cost of 

funds. Therefore, there is a negative relationship between cash holdings and debt 

(Opler et al. 1999). However, Harford et al. (2014) find mixed evidence for a positive 

or negative relationship between cash holdings and long-term or short-term debt, 

respectively.  

Effective tax rate (ETR) is the ratio of total tax paid to total taxable income (Faccio and 

Xu 2015). Tax rates positively affect the gains due to increased borrowing. Thus, firms 

want to increase their borrowing to benefit from the advantage of higher tax shields. 

Consequently, a positive association is predicted between effective tax rate and debt 

(Antoniou et al. 2008).    

Business risk (RISK) is the annual variance of return on assets (Frank and Goyal 2009). 

Bankruptcy costs increase because of risk and this situation is the cause of a decline in 

borrowing. Furthermore, the business risk rises due to raised adverse selection 

between companies and creditors, so the debt usage decreases. Therefore, a negative 

relationship is predicted between business risk and debt (Koksal and Orman 2015; 

Zeitun et al. 2017).  

Industry-specific Control Variables 

Industry median of debt ratio (IM_DR) is a robust proxy for the various firm leverage 

and debt maturities computed with the median of ratios of TBL, NBL, TML and STD by 

industry and year (Oztekin 2015). There is a positive relationship between industry 

median and debt ratio because of the omitted factors which have been reflected 

commonly by industry debt (Frank and Goyal 2008). The speed of adjustment process, 

for example, may differ across the industry (DeAngelo and Roll 2015). In a recent 

study, however, Oztekin (2015) shows that the industry median is negatively related 

to TML. Besides that, the robustness results may be acquired to control the industry 

effect by using the industry median of debt.  

Industry median of growth (IM_GR) is another robust variable to control the industry 

effect and the median of the change in the log of total assets by industry and year 

(Frank and Goyal 2009). The greater the debt, the slower industry median growth. 

Therefore, a negative relationship is predicted between the industry median of growth 

and leverage (Frank and Goyal 2009). 
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Table 3.1. Variable Definitions and Data Sources 

Variables Symbols Definitions Sources 

Dependent    
Total book 
leverage 

TBL Total debt (WC03255) / Total assets (WC02999) Worldscope 

Net book 
leverage 

NBL [Total debt (WC03255) − Cash and short−term investments 
(WC02001)] / Total assets (WC02999) 

Worldscope 

Total market 
leverage 

TML Total debt (WC03255) / [Market value of equity (WC08001) + 
Total debt (WC03255)] 

Worldscope 

Short-term debt STD Short−term debt (WC03051) / Total debt (WC03255) Worldscope 

Main Explanatory   
Firm size SIZE The log of total assets (WC02999) by converting to US dollars 

year by year 
Worldscope 

Governance GOV Annual average score of the mean of six governance indicators 
[(control of corruption + government effectiveness + political 
stability + rule of law + regulatory quality + voice and 
accountability) / 6] that varies from −2.5 (low) to +2.5 (high) 

Calculated by 
author 

Profitability PROF [Earnings before interest and tax (EBIT, WC18191)  
/ Total assets (WC02999)] 

Worldscope 

Control Explanatory   
Market-to-book 
ratio  

GROW [Total assets (WC02999) − Book value of equity (WC03501) + 
Market value of equity (WC08001)] / Total assets (WC02999) 

Worldscope 

Tangibility TAN Net tangible assets (NTA) / Total assets (WC02999) Worldscope 

Dividends DIV Cash dividends paid (WC04551) / Total assets (WC02999) Worldscope 

Cash holdings CASH Cash and short−term investments (WC02001) 
/ Total assets (WC02999) 

Worldscope 

Effective  
tax rate 

ETR Total tax paid (WC01451) / Total taxable income (WC01401) Worldscope 

Business risk RISK The annual variance of profitability [WC18191 / WC02999] Calculated by 
author 

Industry 
median-debt  

IM_DR The industry median of debt ratio (TBL, NBL, TML and STD) by 
industry and year 

Calculated by 
author 

Industry 
median-growth 

IM_GR The median of the change in the log of total assets (WC02999) by 
industry and year 

Calculated by 
author 

Inflation INF The annual change in the consumer price index World Bank 

GDP growth GDP_GR The annual change in the growth of gross domestic product 
(GDP) 

World Bank 

Dispersed 
ownership 

DOD Dummy variable is one for the firms in dispersed ownership 
countries, otherwise zero 

La Porta et al. 
(1999) 

Common-law  ECL The dummy variable is one for the firms whose origin of the 
Company Law or the commercial code of the country is English 
Common−law, otherwise zero. 

La Porta et al. 
(1998) 

Developed 
country 

DD Dummy variable is one for the firms in developed countries, 
otherwise zero 

Demirguc-Kunt 
and Levine (1999) 

Market-based 
country 

MD Dummy variable is one for the firms in market-based countries, 
otherwise zero 

Demirguc-Kunt 
and Levine (1999) 

Periods    
Pre-crisis PRE Dummy variable is one for the years of 2001−2006, otherwise 

zero 
Calculated  
by author 

Post-crisis POST Dummy variable is one for the years of 2010−2017, otherwise 
zero 

Calculated by 
author 

Macro-specific Control Variables 

Inflation (INF) is the annual change in the consumer price index (Orman and Koksal 

2017). When the expected inflation becomes high, the real value of tax deductions on 

debt is predicted to be higher (Faccio and Xu 2015). Consequently, a positive 

association is expected between the inflation rate and debt (Frank and Goyal 2008; 

Zeitun et al. 2017). 

GDP growth (GDP_GR) is the annual change in the growth of gross domestic product 

(GDP) (Faccio and Xu 2015). GDP growth may be accepted as one of the proxies for 
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growth opportunities. Thus, firms may lose a high value due to the scarcity of their 

tangible assets if they go bankrupt in a high growth environment. For this reason, a 

negative relationship is predicted between GDP growth and leverage (Koksal and 

Orman 2015). However, high growth firms have more advantage to benefit from 

investment opportunities than low growth firms by using more internal funds. In this 

case, a positive relationship is expected between GDP growth and leverage (Brav 

2009; Zeitun et al. 2017). 

The coefficient signs and values of the variance inflation factor (VIF) of explanatory 

variables are presented for leverage and debt maturity across pre-crisis (2001-2006) 

and post-crisis (2010-2017), sequentially in Table 3.2. The positive coefficient sign of 

firm size and industry median of growth becomes negative after the GFC for both 

leverage and debt maturity. However, the negative coefficient sign of GDP growth 

changes to positive for debt maturity in the aftermath of the GFC. 

Table 3.2. Correlation Signs and VIF values of Explanatory Variables of Debt 

 Panel A. Leverage  Panel B. Debt Maturity 
 Total Book Leverage (TBL)  Short-term Debt (STD) 
 PRE   POST   PRE   POST  
Variables (1) VIF  (2) VIF  (3) VIF  (4) VIF 
SIZE + 1.27  − 1.20  + 1.27  − 1.20 
GOV − 3.05  − 5.46  − 3.10  − 5.51 
PROF − 1.56  − 1.55  − 1.55  − 1.56 
GROW + 1.44  + 1.51  + 1.45  + 1.51 
TAN − 1.37  − 1.31  − 1.36  − 1.31 
DIV − 1.09  − 1.11  − 1.09  − 1.11 
CASH − 1.42  − 1.39  − 1.41  − 1.38 
ETR − 1.23  − 1.11  − 1.24  − 1.11 
RISK + 1.08  + 1.07  + 1.08  + 1.07 
IM_DR + 1.24  + 1.13  + 1.27  + 1.17 
IM_GR + 1.10  − 1.07  + 1.10  − 1.08 
INF + 1.40  + 3.93  + 1.41  + 3.94 
GDP_GR + 1.82  + 3.32  − 1.85  + 3.31 
Mean. VIF  1.39   1.87   1.39   1.87 
Table 3.2 reports the correlation of coefficient signs and the variance inflation factors (VIF) of explanatory variables for the 
Total Book Leverage (TBL) and Short−term Debt (STD) across PRE (2001−2006) and POST (2010−2017). Variable 
definitions are presented in Table 3.1. The VIF is analysed to check the multicollinearity problem in the dataset. Specifically, 
the maximum VIF value is 5.46 (it should be smaller than 10); so, the data do not suffer from multicollinearity.  

Considering the multicollinearity issue, all explanatory variables are regressed 

separately and VIF values are reported in Table 3.2. Assuming all maximum values of 

VIF, there is no multicollinearity problem between the explanatory variables because 

they are smaller than 10 (Freund et al. 2006). 

3.5. Empirical Results 

3.5.1. Univariate Analyses 
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Table 3.3 displays how leverage and debt maturity differ after the GFC across the 

whole sample and countries by using univariate analyses. While the slight increase in 

leverage is insignificant for the entire sample, debt maturity somewhat significantly 

decreases in the post-crisis period. Also, the picture varies across countries. First, 

firms in India and the UK have the highest and lowest leverage with 33.4% and 16%, 

respectively. From pre- to post-crisis period, Indian, Italian, Turkish and US firms raise 

their borrowing, contrary to French, Indonesian, Japanese and Korean firms. 

Notwithstanding, the change in leverage of German, Dutch and UK change is trivial. 

Moreover, similarly, UK firms have the lowest debt maturity (5.2% and 4.6%) over the 

entire period, Indonesian and Korean firms have the highest maturity of debt before 

and after the GFC with 19.1% and 15.7% sequentially. Following the GFC, India, Italy, 

Korea and Turkey shorten the maturity of debt opposite to France, Germany, 

Indonesia, Japan, Netherlands, the UK and the US. Overall, the debt financing policy 

seems like a puzzle across countries. 

Table 3.3. Mean Comparison of Debt 

 Panel A. Leverage (TBL)  Panel B. Debt Maturity (STD)   

 PRE POST Difference [t-stats]  PRE POST Difference [t-stats] 
 (1) (2) (3) = (2) – (1)  (4) (5) (6) = (5) – (4) 
Whole sample 0.239 0.241 0.002 [1.43]  0.104 0.102 -0.002 [-3.80***] 
Countries          
France 0.221 0.200 -0.021 [-4.99***]  0.084 0.064 -0.020 [-7.90***] 
Germany 0.195 0.190 -0.005 [-1.14]  0.085 0.061 -0.024 [-8.64***] 
India 0.312 0.324 0.012 [3.98***]  0.095 0.150 0.055 [18.15***] 
Indonesia 0.312 0.258 -0.054 [-6.93***]  0.191 0.134 -0.057 [-8.94***] 
Italy 0.247 0.286 0.039 [5.08***]  0.116 0.138 0.022 [3.46***] 
Japan 0.232 0.189 -0.043 [-23.72***]  0.126 0.093 -0.033 [-29.61***] 
Korea 0.239 0.226 -0.013 [-4.30***]  0.145 0.157 0.012 [5.10***] 
Netherlands 0.230 0.235 0.005 [0.45]  0.091 0.064 -0.027 [-4.82***] 
Turkey 0.203 0.240 0.037 [4.55***]  0.133 0.139 0.006 [0.95] 
UK 0.164 0.160 -0.004 [-1.22]  0.052 0.046 -0.007 [-3.63***] 
US 0.252 0.279 0.027 [10.50***]  0.085 0.079 -0.006 [-3.69***] 
Table 3.3 reports the mean of leverage (Total Book Leverage, TBL) and debt maturity (Short-term Debt, STD) across 

the whole sample and eleven countries for the two sub-periods: PRE (2001-2006) and POST (2010-2017). TBL is the 

total debt to total assets. STD is the short-term debt to total debt. The number of observations in the period of PRE 
(POST) is reported as follows: Whole sample: 56,442 (101,648); France: 2,475 (3,705); Germany: 2,774 (3,577); India: 

3,829 (14,553); Indonesia: 1,322 (2,544); Italy: 788 (1,335); Japan: 16,734 (24,203); Korea: 5,017 (12,908); 
Netherlands: 541 (725); Turkey: 849 (1,899); the UK: 4,081 (8,000); the US: 18,032 (28,199). t-stats for the mean 

differences and their significance level are reported by the brackets [.]. *** shows a significant difference between 

groups at the 1% significance level. 

3.5.2. Multivariate Analyses  

Determinants of Debt Financing  

Determinants of leverage and debt maturity are examined over 2001-2017 employing 

FE. When FE and RE are compared, the Hausman test and overidentification tests of 

Arellano (1993) and Wooldridge (2002) may show which model fits the dataset. 

According to the results of the diagnostic test presented as FE vs. RE in Table 3.4, FE is 
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the proper model for the dataset because the null hypotheses that ‘Difference in 

coefficients not systematic’ and ‘Test of over-identifying restrictions: fixed vs. random 

effects’ is not rejected.  

Recent research (Frank and Goyal 2009; Koksal and Orman 2015) examines a wide 

range of firm-, industry- and country-specific factors31 of capital structure. While this 

study uses similar factors of debt as the literature does above, it also first includes 

cash holdings32 which used as a hedging instrument during a financial shock as a 

determinant of debt. The effect of proxies of bankruptcy costs, agency costs and 

information asymmetry on leverage and debt maturity are investigated by utilising 

SIZE, GOV and PROF sequentially and controlling with other explanatory variables, 

which are done by Frank and Goyal (2009). 

Bankruptcy costs 

The predictions of bankruptcy costs prove that there is a positive relationship 

between firm size and leverage. Reversely, it is found that firm size-SIZE is negatively 

and significantly associated with leverage, as also shown by Booth et al. (2001). Thus, 

large firms have lower adverse selection; that is why they issue more equity than 

smaller firms. During the GFC, the adverse selection increases. Hence, it can be 

expected that the negative relationship between firm size and leverage becomes more 

significant following the GFC. However, SIZE has a reverse impact on leverage, 

whereas its interaction with POST is neither negative nor significant in Column 2 of 

Panel A in Table 3.4. Therefore, Hypothesis 1a, which is not in line with previous 

research, is rejected. For example, Van Hoang et al. (2018) claim that larger firms are 

more diversified, have more internal fund and less information asymmetry; hence, 

they overcome the difficulties and access to external financing easily than smaller 

firms after the financial crisis. On the other hand, an inverse association between firm 

size and short-term debt is asserted. SIZE has a negative influence, but its interaction 

with POST has a positive impact on short-term debt in Column 2 of Panel B in Table 

3.4. Thus, Hypothesis 1b is not rejected. The result of the interaction coefficient is not 

supported by empirical research (Proenca et al. 2014; Van Hoang et al. 2018). Proenca 

et al. (2014), as an example, mention that Portuguese small firms shortened the 

maturity of borrowing after the GFC; therefore, the reverse role of firm size on debt 

maturity becomes more significant. 

 
31 While country-specific variables capture the year-FE, year dummies are not included in regressions 
due to econometric issues.  
32 Wojewodzki et al. (2018) recently use the cash/assets as an explanatory variable of leverage by 
presenting only in robustness tests. They show a negative significant impact of cash on debt. 
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Agency costs 

Next, agency costs arise because of the manager-shareholder and manager-debt 

holder conflicts. The agency costs are investigated by country governance-GOV which 

has shown a negative association with GOV and leverage (debt maturity) in columns 1-

2 (7-8) of Table 3.4 as previous research does (Jiraporn et al. 2012). The picture 

remains for leverage, whereas the negative association between PROF and short-term 

debt becomes more significant that rejects Hypothesis 2a but does not reject 

Hypothesis 2b (with the coefficient of POST x GOV −0.022 at 1%). This study 

contributes to the literature by showing the first time the inverse impact of 

governance on debt maturity enhances its significance after the GFC. In other words, 

debt maturity has a substitute effect on governance by mitigating agency conflicts.        

Information asymmetry 

Lastly, the role of information asymmetry on leverage and debt maturity is tested by 

applying profitability-PROF. Previous literature typically shows an inverse association 

between profitability and leverage (debt maturity) (Koksal and Orman 2015; Zeitun et 

al. 2017; Pour and Lasfer 2019) as this research shows in Table 3.4. By interacting 

PROF with POST, it is found that the coefficient of POST x PROF is insignificantly 

negative for both leverage and debt maturity. Consequently, these findings reject both 

Hypothesis 3a and Hypothesis 3b. More recent research reveals an inverse relationship 

between profitability and debt ratio during the GFC (Van Hoang et al. 2018). 

In addition, country-specific factors, which are (i) dispersed ownership dummy-DOD 

for ownership structure, (ii) the common-law dummy-ECL for the legal system, (iii) 

developed dummy-DD for financial development and (iv) market-based dummy-MD 

for financial system are regressed across leverage in columns 3-6 and debt maturity in 

columns 9-12 of Table 3.4. Countries with dispersed ownership, common-law origin, 

developed economy and market-based system increase their leverage, albeit they 

shorten debt maturity.  

Static panel regressions also control other firm-, industry- and country-specific factors 

in Table 3.4. First, as firm-specifics, only growth is positively associated with debt ratio 

that is in line with TOT, the negative effect of tangibility, dividends, cash holdings and 

effective tax rate on debt ratio is significant.  

Regarding industry-specific factors, there is a positive association with both industry 

median of debt ratio and industry median of growth and debt ratio. And finally, while  
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Table 3.4. Determinants of Debt and the Global Financial Crisis 

Panel A. Leverage 

 Dependent variable: TBL t 
 Main Analyses  Controlled by Country-specific factors 
    Ownership 

structure 
Legal 
system 

Financial 
development 

Financial 
system 

 (1) (2)   (3)  (4)  (5)  (6)  
Firm size        
POST x SIZE t−1  0.001  −0.000 −0.000 −0.000 −0.000 
  (0.000)  (0.000) (0.000) (0.000) (0.000) 
SIZE t−1 −0.020*** −0.020***  −0.018*** −0.018*** −0.018*** −0.018*** 
 (0.001) (0.001)  (0.001) (0.001) (0.001) (0.001) 
Governance        
POST x GOV  0.000  0.001 0.001 0.001 0.001 
  (0.002)  (0.002) (0.002) (0.002) (0.002) 
GOV −0.066*** −0.067***  −0.056*** −0.054*** −0.058*** −0.055*** 
 (0.006) (0.006)  (0.003) (0.003) (0.003) (0.003) 
Profitability        
POST x PROF t−1  −0.010  0.001 0.001 0.001 −0.001 
  (0.008)  (0.008) (0.008) (0.008) (0.008) 
PROF t−1 −0.061*** −0.057***  −0.062*** −0.062*** −0.063*** −0.063*** 
 (0.005) (0.007)  (0.006) (0.006) (0.006) (0.006) 
Controls        
GROW t−1 0.004*** 0.004***  0.007*** 0.007*** 0.007*** 0.007*** 
 (0.001) (0.001)  (0.001) (0.001) (0.001) (0.001) 
TAN t−1 −0.304*** −0.304***  −0.321*** −0.321*** −0.322*** −0.322*** 
 (0.005) (0.005)  (0.005) (0.005) (0.005) (0.005) 
DIV t−1 −0.060*** −0.059***  −0.094*** −0.094*** −0.093*** −0.093*** 
 (0.020) (0.020)  (0.020) (0.020) (0.020) (0.020) 
CASH t−1 −0.103*** −0.103***  −0.134*** −0.134*** −0.134*** −0.134*** 
 (0.006) (0.006)  (0.006) (0.006) (0.006) (0.006) 
ETR t−1 −0.005*** −0.004***  −0.006*** −0.006*** −0.006*** −0.006*** 
 (0.001) (0.001)  (0.001) (0.001) (0.001) (0.001) 
RISK t 0.004 0.005  0.014 0.013 0.014 0.014 
 (0.014) (0.014)  (0.014) (0.014) (0.014) (0.014) 
IM_DR t−1 0.309*** 0.305***  0.364*** 0.365*** 0.362*** 0.364*** 
 (0.025) (0.025)  (0.025) (0.025) (0.025) (0.025) 
IM_GR t−1 0.005*** 0.006***  0.000 0.000 0.000 0.000 
 (0.002) (0.002)  (0.002) (0.002) (0.002) (0.002) 
INF −0.001*** −0.001***  −0.001*** −0.001*** −0.001*** −0.001*** 
 (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) 
GDP_GR −0.001*** −0.002***  −0.002*** −0.002*** −0.002*** −0.002*** 
 (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) 
DOD    0.006**    
    (0.003)    
ECL     0.009***   
     (0.002)   
DD      0.007  
      (0.005)  
MD       0.006 
       (0.002) 
Constant 0.636*** 0.640***  0.607*** 0.601*** 0.607*** 0.607*** 
 (0.011) (0.012)  (0.009) (0.009) (0.009) (0.009) 
Firm FE        

Industry FE        
FE vs. RE *** ***      
Adjusted R2 0.739 0.739  0.739 0.739 0.739 0.739 
# of firms 16,880 16,880  16,880 16,880 16,880 16,880 
# of N 172,298 172,298  172,298 172,298 172,298 172,298 
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Table 3.4. (Continued) 
Panel B. Debt Maturity 
 Dependent variable: STD t 
 Main Analyses  Controlled by Country-specific factors 
    Ownership 

structure 
Legal 
system 

Financial 
development 

Financial 
system 

 (7) (8)   (9)  (10)  (11)  (12)  
Firm size        
POST x SIZE t−1  0.002***  0.002*** 0.002*** 0.002*** 0.002*** 
  (0.000)  (0.000) (0.000) (0.000) (0.000) 
SIZE t−1 −0.008*** −0.011***  −0.010*** −0.011*** −0.010*** −0.009*** 
 (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) 
Governance        
POST x GOV  −0.021***  −0.019*** −0.020*** −0.018*** −0.019*** 
  (0.002)  (0.002) (0.002) (0.002) (0.002) 
GOV −0.053*** −0.046***  −0.014*** −0.028*** −0.010** −0.026*** 
 (0.005) (0.005)  (0.002) (0.002) (0.002) (0.002) 
Profitability        
POST x PROF t−1  −0.014  −0.007 −0.007 −0.007 −0.007 
  (0.009)  (0.008) (0.008) (0.008) (0.008) 
PROF t−1 −0.051*** −0.042***  −0.061*** −0.061*** −0.058*** −0.058*** 
 (0.005) (0.007)  (0.006) (0.006) (0.006) (0.006) 
Controls        
GROW t−1 0.002*** 0.002***  0.004*** 0.004*** 0.004*** 0.004*** 
 (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) 
TAN t−1 −0.115*** −0.115***  −0.129*** −0.129*** −0.127*** −0.125*** 
 (0.004) (0.004)  (0.004) (0.004) (0.004) (0.004) 
DIV t−1 −0.052*** −0.045***  −0.079*** −0.078*** −0.087*** −0.086*** 
 (0.014) (0.014)  (0.014) (0.014) (0.014) (0.014) 
CASH t−1 −0.054*** −0.054***  −0.067*** −0.069*** −0.068*** −0.068*** 
 (0.005) (0.005)  (0.005) (0.005) (0.005) (0.005) 
ETR t−1 −0.003*** −0.003***  −0.005*** −0.005*** −0.003*** −0.004*** 
 (0.001) (0.001)  (0.001) (0.001) (0.001) (0.001) 
RISK t −0.013 −0.015  0.006 0.007 0.001 0.001 
 (0.019) (0.019)  (0.019) (0.019) (0.019) (0.019) 
IM_DR t−1 0.222*** 0.185***  0.341*** 0.338*** 0.381*** 0.378*** 
 (0.030) (0.030)  (0.030) (0.030) (0.030) (0.030) 
IM_GR t−1 0.014*** 0.014***  0.008*** 0.009*** 0.007*** 0.008*** 
 (0.101) (0.101)  (0.101) (0.101) (0.101) (0.101) 
INF 0.000 0.000  0.000 0.000 −0.000* 0.000 
 (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) 
GDP_GR −0.001*** −0.001***  −0.001*** −0.001*** −0.002*** −0.001*** 
 (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) 
DOD    −0.042***    
    (0.002)    
ECL     −0.047***   
     (0.002)   
DD      −0.037***  
      (0.004)  
MD       −0.006*** 
       (0.002) 
Constant 0.305*** 0.325***  0.309*** 0.333*** 0.304*** 0.293*** 
 (0.008) (0.008)  (0.006) (0.007) (0.006) (0.006) 
Firm FE        
Industry FE        
FE vs. RE *** ***      
Adjusted R2 0.581 0.581  0.581 0.581 0.581 0.581 
# of firms 16,880 16,880  16,880 16,880 16,880 16,880 
# of N 172,298 172,298  172,298 172,298 172,298 172,298 
Panel A in Table 3.4 presents the regressions estimating determinants of leverage (i) for the entire period in column 
1, (ii) interaction of proxies (SIZE, GOV and PROF) with post-crisis dummy in column 2; (iii) the impact of country-

specific factors (ownership structure, legal system, financial development and financial system) are controlled in 
columns 3-6 of Panel A. Also, all analyses are rerun for debt maturity in Panel B. All variables are described in Table 

3.1. FE vs. RE do not reject the test of overidentifying restrictions.  ***, ** and * indicate a significant difference 
between groups at the 1%, 5% and 10% significance level. 
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GDP growth has a reverse impact on either leverage or debt maturity as in line with 

TOT, inflation is only negatively related to leverage.    

The Speed of Adjustment of Debt Financing 

The optimal debt level may vary across time; therefore, the speed of adjustment-SOA 

of leverage and debt maturity is examined by employing the partial adjustment model 

as the more recent research does (Zeitun et al. 2017). The sample is divided as pre- 

and post-crisis periods to understand the change in the SOA of debt by the existence of 

the GFC.  

Table 3.5. Adjustment Speed of Debt and the Global Financial Crisis 

 Panel A. Leverage  Panel B. Debt Maturity 
 Dependent variable: TBL t  Dependent variable: STD t 
 PRE POST  PRE POST 
 (1) (2)  (3) (4) 
Optimal debt      
TBL t−1 0.547*** 0.658***    
 (0.009) (0.001)    
STD t−1    0.382*** 0.454*** 
    (0.006) (0.001) 
Controls      
SIZE t−1 0.020*** −0.004***  0.020*** −0.002*** 
 (0.005) (0.000)  (0.005) (0.002) 
PROF t−1 −0.045*** −0.004***  −0.029*** −0.001*** 
 (0.003) (0.000)  (0.002) (0.000) 
GROW t−1 −0.004*** −0.011***  −0.000 −0.026** 
 (0.001) (0.003)  (0.001) (0.000) 
TAN t−1 −0.129*** −0.099***  −0.029*** −0.040*** 
 (0.001) (0.001)  (0.000) (0.010) 
DIV t−1 0.190*** 0.082***  0.017 0.009** 
 (0.040) (0.015)  (0.040) (0.014) 
CASH t−1 −0.018*** −0.024***  −0.007** −0.017** 
 (0.003) (0.009)  (0.003) (0.009) 
ETR t−1 0.003*** −0.002***  0.001 −0.002*** 
 (0.001) (0.000)  (0.001) (0.000) 
RISK t −0.009 −0.007  −0.006 −0.004 
 (0.014) (0.004)  (0.014) (0.005) 
IM_DR t−1 0.015 0.056  0.259*** 0.144 
 (0.059) (0.039)  (0.074) (0.165) 
IM_GR t−1 0.003 0.010  0.010 −0.005 
 (0.053) (0.006)  (0.055) (0.006) 
Firm FE      
Year FE      
# of firms 9,128 14,181  9,128 14,181 
# of N 44,420 92,598  44,420 92,598 
Period 2001−2006 2010−2017  2001−2006 2010−2017 
POST − PRE (5) = (2) − (1)  (6) = (4) − (3) 
Difference 0.111 [51.24***]   0.072 [33.78***]  
Table 3.5 presents the difference in adjustment speed of leverage and debt maturity from PRE to POST. Adjustment 

speeds are calculated as "SOA = 1- Coefficient of Lagged Debt ratio." Variables are presented in Table 3.1. ***, ** and * 
indicate a significant difference between groups at the 1%, 5% and 10% significance level, respectively.  
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Adjustment costs  

In Panel A and Panel B of Table 3.5, the SOA of leverage and debt maturity is analysed 

for the periods of pre and post, respectively. By employing LSDVC, first, the SOA of 

leverage decreases from 45.2% to 34.2% in pre- to post-GFC, respectively which does 

not reject Hypothesis 4a. Similarly, the SOA of debt maturity declines by 7.2% from 

pre- to post-GFC. This result also does not reject Hypothesis 4b. Firms cannot prioritise 

to close the gap between actual and target debt due to rising adjustment costs of debt 

and meeting working capital needs. These drops of SOA in either leverage or debt 

maturity can be explained by the shortage in credit supply and demand for credit. 

Thus, debt holders may be more selective because of the liquidity shortage. Taken all 

explanations above, a slow adjustment on debt in the post-GFC period may be the 

result of the GFC. These findings are also confirmed by more recent literature. For 

instance, Zeitun et al. (2017) show that firms in GCC countries decrease their SOA of 

leverage in the aftermath of the GFC. 

Furthermore, the SOA values in pre- and post-GFC periods are compared. The 

differences from pre- to post-GFC on SOA are 11.1% for leverage and 7.2% for debt 

maturity. To conclude, the SOA inversely differs after the GFC due to the predictions of 

the financial hierarchy of POT.   

3.5.3. Further Analyses 

Comparison of Determinants of Debt 

In Column 8 of Appendix 3.4, determinants of leverage which are the regression 

results of this research for the period from 2001 to 2017 are compared with some 

recent research in columns 1-7 of Appendix 3.4. Rajan and Zingales (1995) analyse 

determinants of the capital structure across G7 countries. They point out that the firm 

size, profitability, tangibility and market-to-book ratio may be accepted as the baseline 

factors of debt financing. The literature investigates this baseline of capital structure 

across different samples (Booth et al. 2001; Frank and Goyal 2009; Fan et al. 2012; 

Koksal and Orman 2015; Zeitun et al. 2017; Pour and Lasfer 2019). Then, Frank and 

Goyal (2009) assert and add the industry median of debt and inflation into four-

factors as the reliable six-factors of debt. However, while the industry median of debt 

remains its significance as well as four-factors of Rajan and Zingales (1995) across the 

papers above, inflation may lose its significance. In conclusion, five-factors, which are 

firm size, profitability, tangibility, market-to-book ratio and industry median of debt 

may be counted as reliable factors of debt, albeit they may vary across institutional 
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environment and time. Furthermore, this study first employs cash holdings and 

governance as determinants of debt in the GFC context. In particular, small firms 

decrease their cash stocks during turbulence; that is why cash holdings may be more 

important for debt financing of firms after the GFC. Also, since the high-debt level 

leads to agency problems, firms in high-governance countries borrow less. 

Ownership Structure 

Regarding the various ownership structures at country-level in the sample, the 

sampled countries are divided as concentrated ownership, dispersed ownership and 

family ownership. By pooling the sample, all hypotheses are re-run, as shown in 

Appendix 3.5. In columns 1-3 (4-6), SIZE, GOV and PROF are interacted with POST to 

show their varying impact on leverage (debt maturity) in the post-crisis period. First, 

POST x SIZE has no significant influence on leverage; it only has an increasingly 

positive impact on debt maturity across concentrated- and family-ownership 

countries contrary to predictions of bankruptcy costs. Next, in the post-GFC period, 

POST x GOV has a reverse role on leverage (debt maturity) for concentrated 

(concentrated and family) ownership countries. Hence, countries that face controlled 

shareholder-minority shareholder problem are less likely to borrow (shorten the 

maturity of debt) which is in line with the agency costs. Last, the interaction of PROF 

with POST is only negatively related to leverage for dispersed ownership countries. 

Furthermore, dynamic panel results show that in columns 7-12 the SOA of leverage is 

slower after the GFC across all ownership structures, but it is faster for concentrated 

family ownership countries as opposite to dispersed ownership countries in columns 

13-18. Besides, the differences in SOA are significant between pre- and post-GFC 

periods, excluding firms in family ownership countries for debt maturity. 

Net Leverage and Market Leverage 

Leverage is alternatively measured by net book leverage-NBL and total market 

leverage-TML. Then, all hypotheses are retested in Appendix 3.6. Static panel results 

for NBL are similar TBL that presented in columns 1-2. Notably, firms with lower 

profitability increase their net leverage due to lower information asymmetry in post-

GFC. However, the results for TML are different from TBL as shown in columns 3-4. 

Larger firms raise their market leverage because of lower bankruptcy costs after the 

GFC. Also, the control variables slightly differ for TML due to its nature. While results 

for NBL are consistent with TBL, those for TML differ because of the essence of market 

leverage. Besides, the SOA of both NBL and TML decreases by 1.5% and 10.6%, 

respectively following the GFC that is similar to TBL.  
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Placebo Tests 

The role of market conditions on debt financing decisions may differ over time; that is 

why placebo periods may give a clear idea about the change in SOA for sub-periods. 

The analyses in Table 3.5 are rerun using placebo periods: 2001-2003, 2004-2006, 

2007-2009, 2010-2013 and 2014-2017 for leverage and debt maturity in Panel A and 

Panel B of Appendix 3.7, sequentially. For brevity, only the coefficients of interest in 

testing the hypotheses are reported. The SOA of either leverage or debt maturity drops 

in time across pre- and post-crisis periods and from pre- to the post-crisis period. It 

can be summarised that there is a reverse trend on SOA of debt financing over time. 

Sample Composition 

The proportions of the US, Japan and India are 28.3%, 26.3% and 11.9% sequentially 

of the whole sample. Since their high proportion of countries above in the sample, the 

weighted regression analyses are made for leverage (debt maturity) in Column 1 

(Column 5). Furthermore, the countries above are excluded from the whole sample, 

respectively and the results remain qualitatively similar for both leverage and debt 

maturity. 

3.6. Conclusions 

This study analyses the debt financing policy with the existence of the GFC for eleven 

countries over the period 2001-2017. Using various firm-, industry- and country-

specific factors, the change on debt financing and its determinants, as well as the 

adjustment speed, is investigated for the post-GFC. Regarding the empirical strategy, 

FE for the static panel- and LSDVC for dynamic panel-analyses are employed. 

Static panel analyses show that firm size is negatively related to both leverage and 

debt maturity as in line with predictions of information asymmetry and bankruptcy 

costs in that order. This negative impact is also stated in previous research (Van 

Hoang et al. 2018; D’Amato 2019). However, in the post-GFC, the inverse impact of 

firm size on leverage and debt maturity remains, which is in line with D’Amato (2019) 

but it becomes less significant for debt maturity. Besides, governance (Jiraporn et al. 

2012) has opposite influence on leverage and debt maturity over the period 2001-

2017, which becomes more significant for debt maturity after the GFC. Notably, this is 

the first study that firms in low-governance countries shorten their debt maturity after 

the GFC, which is supported by the substitute effect of debt maturity. Also, profitability 

is reversely associated with either leverage or debt maturity as confirmed by 

information asymmetry and literature (Van Hoang et al. 2018; D’Amato 2019) but it 
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does not raise its significance after the GFC. To conclude, the explanatory power of 

agency costs becomes more significant only for debt maturity in the aftermath of the 

GFC.   

Using the partial adjustment model, the SOA of both leverage and debt maturity 

decreases following the GFC. The slow adjustment on debt in the post-GFC period may 

be the result of the lower credit supply and demand for credit during the GFC. More 

recently, Zeitun et al. (2017) show that firms in GCC countries dropped their SOA of 

leverage after the GFC. They claim that firms cannot prioritise to close the gap 

between actual and target debt because of the rising adjustment costs of debt and 

satisfying the working capital requirements. Hence, debt holders may be more 

selective due to lack of liquidity.  

Contributions of this study may be listed as follows. The influences of bankruptcy costs 

(firm size), agency costs (governance), information asymmetry (profitability) and 

adjustment costs (lagged debt) on debt financing are first investigated across advanced 

markets in the aftermath of the GFC. The findings show that the effect of bankruptcy 

costs, agency costs, information asymmetry and adjustment costs differ after the GFC. 

Precisely, cash holdings are first examined, and it was found that firms with low-cash 

are more likely to borrow and shorten debt maturity. Also, this is the first study to 

show that adjustment speeds of debt become slower for a sample of developed and 

major developing countries in the post-crisis period. 

Based on the above, the results show that since leverage and debt maturity decisions 

of firms differ after turbulence, investors should heed the conditions of a financial 

meltdown. While this study contributes to the literature, additional research may 

explore the effect of the GFC as well as other financial crises on debt financing for both 

listed and small firms by employing international evidence. 
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3.7. Appendices 

 

Appendix 3.1. Sample Distribution by Country, Industry and Year 

Country # of N % of N  Industry # of N % of N  Year # of N % of N 

France 6,750 3.9  Oil & Gas 7,222 4.2  2001 6,537 3.8 
Germany 7,095 4.1  Chemicals 7,336 4.3  2002 6,959 4.0 

India 20,541 11.9  Basic Resources 9,095 5.3  2003 7,244 4.2 
Indonesia 4,084 3.4  Construction & Materials 10,787 6.3  2004 7,472 4.3 

Italy 2,335 1.4  Industrial Goods & Services 39,626 23.0  2005 7,889 4.6 
Japan 45,392 26.3  Automobiles & Parts 6,432 3.7  2006 8,782 5.1 

Korea 19,750 11.5  Food & Beverage 11,590 6.7  2007 10,313 6.0 
Netherlands 1,407 0.8  Personal & Household Goods 15,823 9.2  2008 10,914 6.3 
Turkey 2,976 1.7  Healthcare 15,358 8.9  2009 11,343 6.6 

UK 13,126 7.6  Retail 10,909 6.3  2010 11,677 6.8 
US 48,842 28.3  Media 6,654 3.9  2011 12,125 7.0 

Total 172,298 100.0  Travel & Leisure 7,429 4.3  2012 12,374 7.2 
    Telecommunications 1,643 1.0  2013 12,506 7.3 

    Technology 22,394 13.0  2014 12,699 7.4 
    Total 172,298 100.0  2015 12,778 7.4 

        2016 11,359 6.6 
        2017 9,327 5.4 

        Total 172,298 100.0 

Appendix 3.1 presents the number (percentage) of observations across by country, industry and year. Source. Worldscope 
 

Appendix 3.2. Descriptive Statistics 

Variables N Mean SD Min p25 Median p75 Max 

TBL  192,924 0.240 0.222 0.000 0.043 0.198 0.370 1.000 
NBL 192,924 0.072 0.362 −1.000 −0.139 0.081 0.288 1.000 
TML 192,924 0.347 0.332 0.000 0.043 0.250 0.579 1.000 
STD  192,924 0.103 0.160 0.000 0.000 0.040 0.145 1.000 
SIZE t−1 172,298 11.842 3.176 4.745 10.441 11.222 13.884 26.284 
PROF t−1 172,298 0.049 0.189 −0.662 0.027 0.084 0.139 0.953 
GROW t−1 172,298 1.885 3.378 0.068 0.867 1.137 1.784 19.377 
TAN t−1 172,298 0.454 0.269 −0.454 0.258 0.454 0.660 0.966 
DIV t−1 172,298 0.012 0.032 0.000 0.000 0.003 0.012 1.000 
CASH t−1 172,298 0.176 0.193 0.000 0.042 0.111 0.235 1.000 
ETR t−1 172,298 0.215 0.263 −0.714 0.000 0.256 0.380 1.000 
RISK t 172,298 0.010 0.050 0.000 0.000 0.000 0.004 1.000 
IM_TBL t−1 172,298 0.199 0.060 0.072 0.156 0.204 0.236 0.393 
IM_NBL t−1 172,298 0.080 0.095 −0.127 0.043 0.094 0.139 0.293 
IM_TML t−1 172,298 0.268 0.202 0.038 0.168 0.241 0.304 1.000 
IM_STD t−1 172,298 0.046 0.030 0.001 0.015 0.048 0.068 0.124 
IM_GR t−1 172,298 0.103 0.203 −0.060 0.038 0.056 0.085 1.000 
GOV 186,209 0.955 0.595 −0.930 0.760 1.223 1.308 1.909 
INF 192,924 3.545 3.289 −1.353 0.467 1.944 3.226 54.400 
GDP_GR 192,924 3.480 3.646 −5.962 1.420 3.205 3.341 11.114 
DOD 192,924 0.367 0.482 0.000 0.000 0.000 1.000 1.000 
ECL 192,924 0.499 0.500 0.000 0.000 0.000 1.000 1.000 
DD 192,924 0.724 0.447 0.000 0.000 1.000 1.000 1.000 
MD 192,924 0.504 0.500 0.000 0.000 1.000 1.000 1.000 
Appendix 3.2 reports the descriptive statistics over 2001−2017. The number of observations (N), mean, standard deviation (SD), 
minimum (Min), percentiles (p) of 25, 50 and 75 and maximum (Max) for each variable. Variable definitions are presented in Table 
3.1. All variables excluding macro−specific variables are winsorised at the 1% and 99% level to overcome outliers.  
 

Appendix 3.3. Correlation Matrix 

Panel A. Firm-level 
Variables TBL NBL TML STD SIZE t−1 GOV PROFt−1 
NBL 0.877       
TML 0.723 0.687      
STD 0.554 0.506 0.458     
SIZE t−1 0.014 0.066 0.165 0.013    
GOV −0.145 −0.201 −0.237 −0.132 0.072   
PROF t−1 −0.172 −0.055 0.006 −0.187 0.202 −0.166  
GROW t−1 0.157 0.049 −0.223 0.121 −0.220 0.135 −0.423 
TAN t−1 −0.644 −0.607 −0.546 −0.384 −0.119 0.008 0.210 
DIV t−1 −0.108 −0.090 −0.153 −0.109 0.052 −0.001 0.229 
CASH t−1 −0.309 −0.615 −0.400 −0.182 −0.155 0.228 −0.222 
ETR t−1 −0.103 −0.038 −0.015 −0.086 0.203 0.018 0.302 
RISK t−1 0.078 0.035 −0.013 0.071 −0.115 0.063 −0.129 
IM_DR t−1 0.157 0.233 0.267 0.125 0.153 −0.144 0.132 
IM_GR t−1 0.013 0.051 0.056 0.035 0.044 −0.059 0.071 
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Appendix 3.3. (Continued) 

Panel A. Firm-level 
Variables GROW t−1 TAN t−1 DIV t−1 CASH t−1 ETR t−1 RISK t−1 IM_DR t−1 

TAN t−1 −0.138       
DIV t−1 0.042 0.095      
CASH t−1 0.273 0.307 0.033     
ETR t−1 −0.173 0.081 0.074 −0.097    
RISK t−1 0.206 −0.097 −0.030 0.073 −0.113   
IM_DR t−1 −0.146 −0.138 0.026 −0.276 0.099 −0.056  
IM_GR t−1 −0.027 −0.008 0.002 −0.081 0.052 −0.025 0.142 

Panel B. Country-level 
Variables GOV INF GDP_GR DOD ECL DD  

INF −0.719       
GDP_GR −0.666 0.556      
DOD 0.463 −0.131 −0.186     
ECL −0.101 0.304 0.247 0.755    
DD 0.869 −0.632 −0.671 0.476 0.023   
MD 0.336 −0.050 −0.056 0.763 0.463 0.074  
Appendix 3.3 reports the correlation matrices across the firm- and country-level determinants of debt in Panel A and Panel B, 
respectively. Variable definitions are presented in Table 3.1. In Panel A, the variance inflation factors (VIF) of firm-level explanatory 
variables to check the multicollinearity problem in dataset. Specifically, the max. VIF value is 1.54 (it should be smaller than 10 

(Freund et al. 2006)). Therefore, firm-specifics do not suffer from multicollinearity. However, there is a high correlation between 
country-specific variables as shown as bold in Panel B. VIF values are larger than 10 when all country-specifics are used in one 

model; so, they are separately used to control their role on analyses. Source. Worldscope / World Bank 

 

 

 
Appendix 3.4. Comparison of Empirical Studies on Determinants of Debt 

 Dependent variable: TBL t 
 Rajan  

and 
Zingales  
1995 

Booth  
et al.  
2001  

Frank 
and  
Goyal  
2009 

Fan  
et al.  
2012 

Koksal  
and 
Orman  
2015 

Zeitun  
et al. 
2017 

Pour  
and  
Lasfer 
2019 

This  
study 

Variables (1) (2) (3) (4) (5) (6) (7) (8) 

SIZE 0.026*** 1.931*** 0.010*** 0.004*** 3.615*** 5.242*** 0.018*** -0.020*** 
 (0.100) (0.226) (0.003) (0.001) (0.202) (0.079) (0.003) (0.001) 
GOV        -0.066*** 
        (0.006) 
PROF -0.034*** -1.070*** -0.250*** -0.100*** -26.51*** -0.397*** -0.130*** -0.061*** 
 (0.300) (0.035) (0.009) (0.004) (0.995) (0.005) (0.023) (0.005) 
GROW -0.130*** -0.015*** 0.002** -0.001***  -0.005*** -0.023*** 0.004*** 
 (0.030) (0.002) (0.001) (0.000)  (0.000) (0.004) (0.001) 
TAN 0.410*** -0.216*** 0.136*** 0.202*** -0.017** 0.019*** 0.062*** -0.304*** 
 (0.070) (0.013) (0.007) (0.006) (0.009) (0.005) (0.001) (0.005) 
DIV   -0.077***    0.005* -0.060*** 
   (0.003)    (0.001) (0.020) 
CASH        -0.103*** 
        (0.006) 
ETR  -0.027***  0.112*** 7.107***  0.058*** -0.005*** 
  (0.009)  (0.013) (0.234)  (0.002) (0.001) 
RISK  -0.028***   -5.317*** -0.001***  0.004 
  (0.082)   (1.785) (0.000)  (0.014) 
IM_DR   0.661***  0.334***  0.018*** 0.309*** 
   (0.015)  (0.038)  (0.002) (0.025) 
IM_GR        0.005*** 
        (0.002) 
INF   0.230*** -0.018 0.057*** 0.038*** -0.001* -0.001*** 
   (0.048) (0.039) (0.005) (0.002) (0.009) (0.000) 
GDP_GR     -0.081*** 0.030***  -0.001*** 
     (0.024) (0.006)  (0.000) 
# of N 522 3,386 183,962 224,527 42,998 2,970 199,513 172,298 
Period 1987-1991 1980-1990 1950-2003 1991-2006 1996-2009 2003-2013 1990-2015 2001-2017 

Appendix 3.4 compares this study’s findings for the determinants of TBL with the empirical evidence. In columns 1-8, the 
findings of Rajan and Zingales (1995: 1453), Booth et al. (2001: 116), Frank and Goyal (2009: 22), Fan et al. (2012: 46), 
Koksal and Orman (2015: 273), Zeitun et al. (2017: 27), Pour and Lasfer (2019: 144) and this study are presented, 
respectively. Variables are defined in Table 3.1. Standard errors are clustered by firm and shown by parentheses (.). ***, ** 
and * indicate a significant difference between groups at the 1%, 5% and 10% significance level, respectively.  
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Appendix 3.5. Retest Hypotheses across Ownership Structures 

Panel A. Determinants 

 Dependent variable: TBL t  Dependent variable: STD t 
 Ownership structure   

 Dispersed Concentrated Family  Dispersed Concentrated Family 
 (1)  (2) (3)   (4)  (5)  (6)  

Firm size        
POST x SIZE t−1 −0.002 0.001 0.000  0.001 0.001** 0.001*** 
 (0.002) (0.001) (0.000)  (0.001) (0.000) (0.000) 
SIZE t−1 −0.009*** 0.015*** −0.004***  −0.002* −0.001 −0.002** 
 (0.002) (0.002) (0.001)  (0.001) (0.001) (0.001) 
Governance        
POST x GOV 0.019 −0.022*** 0.016  −0.010 −0.019*** −0.015*** 
 (0.013) (0.006) (0.002)  (0.009) (0.004) (0.002) 
GOV 0.083*** 0.006 −0.067***  0.019* −0.014*** −0.009*** 
 (0.011) (0.007) (0.004)  (0.010) (0.005) (0.003) 
Profitability        
POST x PROF t−1 −0.018* 0.037 −0.009  −0.006 0.013 0.020 
 (0.009) (0.023) (0.012)  (0.010) (0.016) (0.013) 
PROF t−1 −0.038*** −0.095*** −0.095***  −0.056*** −0.048*** −0.093*** 
 (0.007) (0.017) (0.010)  (0.007) (0.012) (0.010) 
Controls        
GROW t−1 0.006*** 0.008*** 0.003***  0.004*** 0.001 0.001 
 (0.001) (0.002) (0.001)  (0.001) (0.002) (0.001) 
TAN t−1 −0.380*** −0.317*** −0.469***  −0.118*** −0.124*** −0.214*** 
 (0.007) (0.014) (0.007)  (0.005) (0.010) (0.005) 
DIV t−1 0.012 −0.058*** −0.170***  −0.036* −0.047* −0.096*** 
 (0.028) (0.038) (0.034)  (0.020) (0.024) (0.023) 
CASH t−1 −0.097*** −0.096*** −0.065***  −0.051*** −0.069*** −0.048*** 
 (0.007) (0.013) (0.007)  (0.006) (0.009) (0.005) 
ETR t−1 −0.010 −0.004 −0.004  −0.013*** −0.003 −0.001 
 (0.003) (0.003) (0.001)  (0.002) (0.003) (0.001) 
RISK t −0.011 −0.176 0.031  0.001 0.008 −0.042 
 (0.018) (0.055) (0.054)  (0.020) (0.048) (0.048) 
IM_DR t−1 0.178*** 0.237*** 0.216***  0.104* 0.287*** 0.435*** 
 (0.028) (0.047) (0.020)  (0.062) (0.069) (0.034) 
IM_GR t−1 0.799** 0.873 0.007***  0.302 0.819*** 0.918*** 
 (0.312) (0.328) (0.002)  (0.302) (0.296) (0.103) 
INF −0.004*** 0.001*** 0.001  0.001 0.001*** −0.001** 
 (0.001) (0.000) (0.000)  (0.001) (0.000) (0.000) 
GDP_GR −0.001*** −0.001** −0.001***  −0.001* −0.000 −0.002*** 
 (0.001) (0.000) (0.000)  (0.001) (0.000) (0.000) 
Constant 0.381*** 0.095* 0.451***  0.136*** 0.169*** 0.260*** 
 (0.024) (0.027) (0.016)  (0.016) (0.017) (0.012) 
Firm FE        

Adjusted R2 0.711 0.718 0.831  0.516 0.520 0.672 
# of firms 6,327 1,533 7,837  6,327 1,533 7,837 
# of N 55,247 16,492 81,482  55,247 16,492 81,482 

Panel B. Adjustment Speed 

Adjustment costs (7) PRE (9) PRE (11) PRE  (13) PRE (15) PRE (17) PRE 
Debt t−1         0.535*** 0.731*** 0.631***  0.320*** 0.485*** 0.587*** 
 (0.010) (0.008) (0.017)  (0.008) (0.001) (0.016) 
# of firms 2,752 895 3,400  2,752 895 3,400 
# of N 15,743 5,174 19,703  15,743 5,174 19,703 

 (8) POST (10) POST (12) POST  (14) POST (16) POST (18) POST 
Debt t−1             0.545*** 0.742*** 0.650***  0.406*** 0.440*** 0.586*** 
 (0.006) (0.013) (0.001)  (0.000) (0.011) (0.003) 
# of firms 4,000 1,201 6,732  4,000 1,201 6,732 
# of N 26,125 8,002 45,076  26,125 8,002 45,076 

POST − PRE (8) − (7) (10) − (9) (12) − (11)  (14) − (13) (16) − (15) (18) − (17) 

Difference           0.010 0.011 0.019  0.086 −0.045 −0.001 
 [5.34**]  [5.68**]  [9.45***]   [46.20***]  [19.60***]  [0.96]  
Appendix 3.5 presents the determinants and adjustment speed of leverage and debt maturity across ownership structures: 
dispersed, concentrated and family. Models 7-18 include controls, firm- and year-FE. Variables are presented in Table 3.1. 
***, ** and * indicate a significant difference between groups at the 1%, 5% and 10% significance level, respectively.  
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Appendix 3.6. Retest Hypotheses by Alternative Measure of Debt 

 Net Book Leverage  Total Market Leverage 
 Dependent variable: NBL t  Dependent variable: TML t 
Panel A. Determinants (1) (2)  (3) (4) 

Firm size      
POST x SIZE t−1  0.001   0.002*** 
  (0.000)   (0.000) 
SIZE t−1 −0.028*** −0.028***  0.030*** 0.025*** 
 (0.001) (0.001)  (0.001) (0.001) 
Governance      
POST x GOV  −0.001   0.037*** 
  (0.002)   (0.002) 
GOV −0.083*** −0.081***  0.170*** 0.097*** 
 (0.008) (0.003)  (0.008) (0.003) 
Profitability      
POST x PROF t−1  −0.026*   −0.009 
  (0.012)   (0.007) 
PROF t−1 −0.053*** −0.042***  −0.047*** −0.045*** 
 (0.008) (0.009)  (0.006) (0.006) 
Controls      
GROW t−1 0.004*** 0.004***  −0.011*** −0.010*** 
 (0.001) (0.001)  (0.000) (0.000) 
TAN t−1 −0.387*** −0.386***  −0.362*** −0.368*** 
 (0.007) (0.007)  (0.005) (0.005) 
DIV t−1 −0.188*** −0.184***  0.070*** 0.047* 
 (0.035) (0.035)  (0.020) (0.020) 
CASH t−1 −0.463*** −0.462***  −0.091*** −0.091*** 
 (0.011) (0.011)  (0.005) (0.005) 
ETR t−1 0.000 0.000  −0.019*** −0.011*** 
 (0.002) (0.002)  (0.002) (0.002) 
RISK t −0.063*** −0.061***  −0.064*** −0.048*** 
 (0.024) (0.024)  (0.017) (0.017) 
IM_DR t−1 0.241*** 0.235***  0.214*** 0.182*** 
 (0.031) (0.031)  (0.009) (0.009) 
IM_GR t−1 0.022*** 0.021***  0.001 0.034*** 
 (0.003) (0.003)  (0.154) (0.154) 
INF −0.001** −0.001**  −0.008*** −0.007*** 
 (0.000) (0.000)  (0.000) (0.000) 
GDP_GR −0.001*** −0.001***  −0.006*** −0.009*** 
 (0.000) (0.000)  (0.000) (0.000) 
Constant 0.726*** 0.722***  0.025* 0.115*** 
 (0.015) (0.016)  (0.013) (0.013) 
Firm FE      
Adjusted R2 0.739 0.739  0.739 0.739 
# of firms 16,880 16,880  16,880 16,880 
# of N 172,298 172,298  172,298 172,298 

Panel B. Adjustment Speed      

Adjustment costs (5) PRE (6) POST  (7) PRE (8) POST 
Debt t−1 0.502*** 0.517***  0.684*** 0.790*** 
 (0.006) (0.002)  (0.004) (0.005) 
POST − PRE (9) = (6) − (5)   (10) = (8) − (7)  

Difference                             0.015 [5.21***]   0.106 [44.97***]  
# of firms 9,391 16,110  9,391 16,110 
# of N 44,883 94,845  44,883 94,845 
Appendix 3.6 presents the analyses of determinants of leverage and debt maturity (i) for the entire period in columns 

(1) and (3) and (ii) interaction of proxies (SIZE, GOV and PROF) with post-crisis dummy in columns (2) and (4) in 
Panel A. The difference in adjustment speed of debt from PRE to POST in Panel B. Models 5-8 include controls, firm- 

and year-FE. Adjustment speeds are calculated as "SOA = 1-Coefficient of Lagged Debt ratio." Variables are presented 

in Table 3.1. ***, ** and * indicate a significant difference between groups at the 1%, 5% and 10% significance level, 
respectively. 
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Appendix 3.7. Placebo Periods for Adjustment Speed 

 2001-2003 2004-2006 2007-2009 2010-2013 2014-2017 
Panel A. Leverage (1) (2) (3) (4) (5) 
TBL t−1 0.511*** 0.608*** 0.613*** 0.574*** 0.732*** 

 (0.010) (0.004) (0.009) (0.004) (0.011) 
Panel B. Debt maturity (6) (7) (8) (9) (10) 
STD t−1 0.330*** 0.416*** 0.491*** 0.474*** 0.495*** 

 (0.013) (0.016) (0.023) (0.005) (0.014) 
All models include:      
Controls      
Firm FE      

Year FE      
# of firms 7,346 9,032 11,798 13,361 13,376 
# of N 20,344 24,076 32,429  48,431 44,167 
Appendix 3.7 repeats the debt financing adjustment analyses in Table 3.5 for the placebo periods: (i) 2001-2003, (ii) 

2004-2006, (iii) 2007-2009, (iv) 2010-2013, (v) 2014-2017 by applying LSDVC and keeping at least two consecutive 
years to capture the adjustment in time. *** indicates a significant difference between groups at the 1%. 

 
 
 
 
 
Appendix 3.8. Sample Composition 

 Panel A. Leverage  Panel B. Debt Maturity 
 Dependent variable: TBL t  Dependent variable: STD t 
 Weighted 

Sample 
Excluding 
US 

Excluding 
Japan 

Excluding 
India 

 Weighted 
Sample 

Excluding 
US 

Excluding 
Japan 

Excluding 
India 

Variables (1)  (2)  (3)  (4)   (5)  (6)  (7)  (8)  

SIZE −0.004*** −0.020*** −0.016*** −0.020***  −0.006*** −0.009*** −0.005*** −0.008*** 
 (0.001) (0.001) (0.001) (0.001)  (0.000) (0.000) (0.001) (0.000) 
GOV −0.035*** −0.069*** −0.034*** −0.067***  −0.041*** −0.061*** −0.034*** −0.051*** 
 (0.004) (0.006) (0.009) (0.006)  (0.003) (0.005) (0.00) (0.005) 
PROF −0.073*** −0.089*** −0.054*** −0.054***  −0.093*** −0.070*** −0.063*** −0.048*** 
 (0.009) (0.007) (0.005) (0.005)  (0.006) (0.005) (0.00) (0.005) 
GROW 0.011*** 0.003*** 0.005*** 0.004***  0.005*** 0.001** 0.004*** 0.002*** 
 (0.001) (0.001) (0.001) (0.001)  (0.001) (0.001) (0.00) (0.001) 
TAN −0.379*** −0.296*** −0.302*** −0.290***  −0.168*** −0.128*** −0.119*** −0.111*** 
 (0.008) (0.005) (0.005) (0.004)  (0.005) (0.004) (0.00) (0.004) 
DIV −0.397*** −0.102*** −0.054*** −0.052**  −0.213*** −0.079*** −0.078*** −0.048*** 
 (0.057) (0.023) (0.020) (0.021)  (0.025) (0.016) (0.00) (0.015) 
CASH −0.228*** −0.121*** −0.100*** −0.106***  −0.117*** −0.068*** −0.068*** −0.057*** 
 (0.009) (0.006) (0.006) (0.006)  (0.006) (0.005) (0.00) (0.005) 
ETR −0.023*** −0.004*** −0.006*** −0.005***  −0.014*** −0.002* −0.007*** −0.003*** 
 (0.004) (0.001) (0.002) (0.001)  (0.003) (0.001) (0.00) (0.001) 
RISK 0.064** −0.077*** 0.004 0.000  0.080*** −0.062*** 0.010 −0.014 
 (0.028) (0.026) (0.014) (0.014)  (0.024) (0.023) (0.00) (0.016) 
IM_DR 0.302*** 0.289*** 0.240*** 0.320***  0.468*** 0.191*** 0.388*** 0.219*** 
 (0.030) (0.026) (0.030) (0.027)  (0.041) (0.047) (0.00) (0.050) 
IM_GR 0.000 0.009*** −0.001 0.006***  0.014*** 0.016*** 0.003* 0.016*** 
 (0.004) (0.002) (0.002) (0.002)  (0.003) (0.002) (0.00) (0.002) 
INF −0.001** −0.001 −0.000 −0.001***  −0.001** −0.000 0.000 0.000 
 (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.00) (0.000) 
GDP_GR −0.001 −0.001*** −0.002*** −0.001***  −0.002*** −0.001*** −0.001*** −0.001*** 
 (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.00) (0.000) 
Constant 0.448*** 0.642*** 0.567*** 0.621***  0.291*** 0.337*** 0.240*** 0.309*** 
 (0.015) (0.012) (0.013) (0.012)  (0.009) (0.009) (0.00) (0.009) 
Firm FE          
Adjusted R2 0.738 0.770 0.712 0.730  0.581 0.627 0.560 0.571 
# of firms 16,880 11,117 13,478 14,590  16,880 11,117 13,478 14,590 
# of N 172,298 123,456 126,906 151,757  172,298 123,456 126,906 151,757 
Appendix 3.8 presents the determinants of leverage and debt maturity in Panel A and Panel B, respectively across the 
weighted sample and excluding mentioned country from the whole sample. All variables are described in Table 3.1. Standard 
errors are presented in brackets (). ***, ** and * indicate a significant difference between groups at the 1%, 5% and 10% 
significance level, respectively. 
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CHAPTER 4 

HOW HAVE CASH HOLDINGS CHANGED BY THE GLOBAL FINANCIAL CRISIS? A 

CROSS-COUNTRY ANALYSIS33 

Abstract 

This study investigates the impact of the global financial crisis 2007-2009 (GFC) as 

well as financial constraints and governance on cash holdings. After the GFC, first, 

unconstrained firms increased their cash level more contrary to the precautionary 

motive. Firms in low-governance countries accumulate more cash that is in line with 

the agency motive. Regarding optimal cash holdings, constrained firms have a higher 

cash adjustment than unconstrained firms as supported by the precautionary motive. 

Confirmed by the agency motive, firms in low-governance countries make faster 

adjustments on their cash level after the GFC. Consequently, the explanatory power of 

agency motive becomes significant, as opposed to the precautionary motive following 

the GFC. 

JEL Codes: C23, G01, G32, G34, G38 

Keywords: Agency motive, Cash holdings, Financial constraints, Fixed effects, Global 

financial crisis, Governance, Optimal cash holdings, Precautionary motive  

 

 

 

 

 

 

 

 

 

 

  

 

 
33 This chapter was presented in Doctoral Consortium of 2018 FMA European Conference. I thank all 
participants of consortium and more specifically Professor William Megginson and Professor Viet Dang 
for their useful comments. 
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4.1. Introduction 

With the incidence of financial crises, holding cash becomes crucial for the survival of 

firms.  Keynes (1936) argues that demand for cash, which arises from the 

precautionary motive at the time of financial crashes, may be important for firms. 

During an exogenous shock, the explanatory power of the precautionary motive of 

cash becomes meaningful because hoarding cash as a hedging instrument against the 

financial risk when accessing finance is costly. Since the demand function for cash 

holdings may vary due to the global financial crisis 2007-2009 (GFC), which gives a 

natural experiment opportunity, this study examines how the trend of cash holdings as 

well as optimal cash holdings changes as an outcome of the GFC across the variation in 

financial constraints and governance. Consequently, based on the agency motive34, 

precautionary motive35 and optimal cash holdings36, this study offers an examination 

using (i) governance for agency costs, (ii) financial constraints for information 

asymmetry and (iii) the lagged cash for adjustment costs. 

Recent research examines how the GFC affects cash decisions of firms (Campello et al. 

2010; Duchin et al. 2010); so far, there has been insignificant agreement (Song and Lee 

2012; Chen et al. 2018) on the critical issue of how cash holdings are changed after the 

financial crisis. To date, the trend on cash holdings in the post-GFC has still not been 

extensively investigated internationally by the literature. Also, institutional settings 

influence cash decisions. First, more recent research (Bates et al. 2018; Chen et al. 

2018; Farinha et al. 2018; Martinez-Sola et al. 2018) shows that firms with financial 

constraints are more likely to result in holding cash as confirmed by the precautionary 

motive; however, to date, empirical literature has not internationally examined the 

role of financial constraints on cash holdings in the context of the GFC. Next, empirical 

research investigates the effect of governance level (Dittmar et al. 2003; Seifert and 

Gonenc 2018) on cash holdings and mentions that cash decisions differ by the 

governance level as confirmed by the agency motive, but previous literature has not 

investigated how cash holdings have changed by the GFC across governance level. 

Finally, the literature of optimal cash holdings has recently found that (Lozano and 

Duran 2017; Martinez-Sola et al. 2018) financially-constrained firms have a higher 

 
34 When the conflict of shareholder-manager (principal-agent) arises, managers are more likely to hold 
cash instead of disgorging cash (Jensen 1986; Dittmar et al. 2003; Seifert and Gonenc 2018). 
35 Precautionary motive argues that companies are financially constrained to increase their cash 
holdings by high asymmetric information more so than those companies which are unconstrained with 
low asymmetric information (Almeida et al. 2004; Chen et al. 2018). 
36 The optimal amount of cash holdings is also important for the trade-off between benefits and costs 
adjusting cash holdings (Kim et al. 1998; Martinez-Sola et al. 2018). 
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cash adjustment speed than unconstrained firms; nevertheless, the optimal cash 

holdings have not been empirically studied across the variation in institutional 

settings and time. To conclude, since the variation in financial constraints and 

governance is proved by the precautionary motive and the agency motive in that 

order, the paper aims to answer two research questions below: 

1. How have cash holdings and its determinants been influenced by the existence of 

financial constraints, governance and the GFC? 

2. How have the optimal cash holdings been influenced by the existence of financial 

constraints, governance and the GFC? 

Employing robust methods37 and 172,298 firm-years from eleven countries38, which 

indicates the variation in ownership structures at country-level over the 2001-2017 

period, this study examines the impact of financial constraints and governance on cash 

holdings and optimal cash holdings. The findings show that unconstrained firms 

increase their cash holdings more than constrained firms after the GFC, and vice versa 

during the GFC, which is confirmed by the precautionary motive due to rising 

asymmetric information. Thus, a significant negative association is documented 

between governance and cash holdings for the pre-crisis as supported by the agency 

motive, whereas it is less clear during the GFC and its aftermath because of the rising 

agency costs.  

Next, this is the first study to analyse the optimal cash holdings for the pre- and post-

GFC periods. Specifically, constrained firms have a quicker speed of adjustment (SOA) 

of cash than unconstrained firms in normal times. The picture differs after the GFC. 

Constrained firms decrease slightly their cash adjustments, vice versa for 

unconstrained firms. Furthermore, firms in high-governance countries close the gap 

between actual and target cash holdings faster than those in low-governance countries 

for the 2001-2017 period as opposed to the agency motive. Nevertheless, they 

increase their cash adjustments three times less than those in low-governance 

countries during the post-crisis as confirmed by agency motive. 

This research contributes to the literature in several ways. First, Chen et al. (2018) 

examine the precautionary motive using financial constraints after the dot-com and 

 
37 Considering any endogeneity and heterogeneity issues, fixed effects (FE) and least square dummy 
variable correction (LSDVC) are used with lagged firm-level variables. 
38 (i) France, Germany, the Netherlands and Turkey have concentrated ownership; (ii) India, Indonesia, 
Italy, Japan and Korea have family groups ownership; and (iii) the United Kingdom (UK) and the United 
States (US) have dispersed ownership.   
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GFC for US firms, whereas this study extends their study by analysing financial 

constraints across a multi-country sample. Second, previous research ignores the 

impact of the GFC on optimal cash holdings (Lozano and Duran 2017; Martinez-Sola et 

al. 2018), but this research first investigates the optimal cash holdings for some 

international evidence in a period of crisis. Third, while Seifert and Gonenc (2016, 

2018) analyse the role of the Worldwide Governance Indicators (WGI) of Kaufmann et 

al. (2011) on cash holdings across the globe, this study first employs the WGI in the 

GFC context. Finally, no single study has divided its sample yet and examined the 

optimal cash holdings across governance; that is why this research first employs WGI-

governance for the analysis of optimal cash holdings following the GFC. 

The remainder of the study is structured as follows: Section 4.2 reviews the literature 

and develops hypotheses. Section 4.3 and Section 4.4 explain methodology and data, 

respectively. Section 4.5 debates empirical results and Section 4.6 concludes the study. 

4.2. Literature Review and Hypotheses 

4.2.1. Theoretical Framework 

In their seminal paper, Modigliani and Miller (MM 1958) propose irrelevance 

assumptions which are related to cash holdings: (i) no agency costs between corporate 

insiders (managers) and outsiders (investors), (ii) no information asymmetry and (iii) 

no transaction costs. Thus, the motives of cash holdings develop theoretically related 

to MM’s proxies as follows: agency motive (Harford et al. 2008) in the context of 

governance; and precautionary motive (Opler et al. 1999) and transaction motive 

(Mulligan 1997) in the context of financial constraints. Also, Kim et al. (1998) develop 

a trade-off model which argues that firms trade-off between the benefits and costs of 

adjustments on cash holdings.  

Cash Motives 

The transaction motive argues that there is an optimal demand for cash holdings. 

Baumol (1952) claims that hoarding cash is a crucial way of minimising transaction 

costs for companies which can then use cash instead of another type of asset. Tobin 

(1956) supports Baumol’s (1952) argument by mentioning the significance of 

transaction when firms match the time of holding cash and spending cash. Thus, firms 

trade-off between costs of cash holdings by decreasing purchasing power because of 

inflation and benefits of cash holdings by reduced transaction costs. However, while 

large businesses hold less cash due to interest rates, small businesses prefer to 
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accumulate more cash as shown by Mulligan (1997). Thus, smaller firms which are 

high-growth and riskier hold more cash than larger firms. In other words, financial 

constraints are positively related to cash holdings (Faulkender and Wang 2006). To 

summarise, since the financial policies of companies depend on transaction costs, 

managers prefer lower transaction costs by financing their firms (Ahmad and Adaoglu 

2018; Kling 2018). 

The precautionary motive focuses on holding more cash to cope with difficulties in 

accessing finance when asymmetric information and agency costs of debt arise 

(Almeida et al. 2004; Han and Qui 2007; Kusnadi and Wei 2011). During a financial 

crisis, the precautionary motive may be more visible due to increasing information 

asymmetry as shown by Song and Lee (2012) for eight East Asian countries at the time 

of Asian crisis 1997-1998. Since information asymmetry arises, external funds such as 

transaction costs become less accessible. This is confirmed by Opler et al. (1999). 

Thus, firms hold more cash when they have risky cash flows and cannot easily access 

external financing. They also argue that companies which have better investment 

opportunities hoard more cash due to the cost of a possible financial crisis. Besides, 

there are also agency costs of debt arising from the conflict between debtholders and 

shareholders.  

Despite the underinvestment problem, shareholders do not choose investment when 

debtholders prefer increasing cash to invest in helping themselves (Myers 1977). If 

this problem exists, firms cannot enjoy the advantage of valuable projects and fund 

their financial activities. Also, Bates et al. (2009) show the significance of cash 

retention for US public firms supporting the precautionary motive. Also, Duchin 

(2010) confirms the precautionary motive showing the rising importance of cash flow 

and share issuance for public-firms and large-firms. Moreover, the previous research 

(Denis and Sibilkov 2009; Lins et al. 2010; Gao et al. 2013) argues that constrained 

firms having lower-investment and lower-dividend hold more cash than 

unconstrained firms as proved by more recent research (Harris and Raviv 2017; 

McLean and Zhao 2018).  

The agency motive is related to agency costs. The manager-shareholder conflict occurs 

when the manager holds cash due to poor investment opportunities rather than 

disgorging cash to shareholders (Jensen 1986). Dittmar et al. (2003) and Seifert and 

Gonenc (2016) empirically support this argument by specifying that firms in high 

creditor rights and high anti-director rights countries carry low cash. More recently, 
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Seifert and Gonenc (2018) examine the role of corporate governance on cash holdings 

at the firm- and country-level across countries and mention that there is a positive 

relationship between agency costs and cash holdings.  

The agency motive may be crucial when either the transaction motive or the 

precautionary motives loses its importance. However, when countries in which 

governance is weak and capital markets are unfavourable to new funding, both 

transaction motive and precautionary motives, which results in accumulating is more 

when borrowing is less, would make significance. La Porta et al. (2000) also show that 

the firm’s ownership structure is important for the disbursement of cash; that is why 

they mention that countries in concentrated ownership and family groups’ ownership 

have weak shareholder rights due to large shareholder-minority shareholder conflict. 

Therefore, countries in dispersed ownership structures such as the UK and the US, 

have high-governance which means that firms in these countries face shareholder-

manager conflict and hold less cash than those in either concentrated or family groups’ 

countries.  

Optimal Cash Holdings 

The optimal amount of cash holdings is also crucial for the trade-off between benefits 

and costs adjusting cash retention as has been found by empirical research (Kim et al. 

1998; Opler et al. 1999; Ozkan and Ozkan 2004; Bates et al. 2018; Martinez-Sola et al. 

2018). However, firms may face different cost levels when carrying cash due to the 

actual cash amount, whereas it can be difficult to adjust their cash level. Hence, the 

optimal cash level may differ across various institutional settings and periods. 

Regarding the dynamic models, firms have target-adjustment towards the optimal 

cash holdings. Adjustment costs affect the speed of adjustment-SOA bearing the cost of 

target cash (Jiang and Lie 2016). Therefore, the cash ratio is hit by a one-period lagged 

cash ratio towards the target cash ratio.  

Furthermore, Ozkan and Ozkan (2004) argue that firms partly complete their cash 

holding adjustments which are costly, including the costs of asymmetric information, 

underinvestment (low-target cash ratios) and over-investment (high-target cash 

ratios). Notably, when the cash ratio is (i) above the target cash ratio which firms can 

pay debt and dividend to their shareholders or repurchases and (ii) below the target 

cash ratio that firms cut back on investment or raise new capital. The more recent 

evidence (Martinez-Sola et al. 2018) also shows that small or financially-constrained 
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firms close the gap between the actual and target cash holdings faster than larger and 

unconstrained firms as the result of high-cash balances. 

4.2.2. Financial Crises and Cash Holdings  

Firms may increase their cash level in times of uncertainty. Firms hold more cash with 

the increase of cash flow risk. Previous research indicates firms with higher cash flow 

volatility and growth rise their cash balances as supported by the precautionary 

motive (Bates et al. 2009; Opler et al. 1999). Cash holdings may be used as a hedging 

instrument when both information asymmetry and uncertainty arise as proven by the 

precautionary motive. Keynes (1936) argues that firms should save cash to mitigate 

difficulties when an exogenous shock arises.  

During the crisis, tightened and costly external finance force firms to accumulate more 

cash. Arslan et al. (2006) investigate the effect of cash holdings on investment in the 

context of the financial crisis in February 2001 in Turkey. They demonstrate that the 

hedging role of cash holdings increases during the crisis period. Campello et al. (2010) 

survey chief executive officers (CEOs) from Asia, Europe and the US during the GFC. 

Besides, Shiau et al. (2018) show that Chinese and Taiwanese firms drop their 

investment and raise their equities to increase their liquidity in the post-GFC as a 

response to the GFC. The precautionary motive proposes financially constrained firms 

save more cash than unconstrained firms because of raised information asymmetry 

(Shiau et al. 2018). This case also affects the demand function for cash. Song and Lee 

(2012: 619) show that increased information asymmetry in the aftermath of 

turbulence influences the demand function for cash. In other words, the shift in East 

Asian companies’ demand function for cash causes the holding more cash of 

companies.     

Previous research finds mixed results for the association between cash holdings and 

the GFC. By analysing US firms, Sun and Wang (2015) find that US firms failed to 

accumulate cash due to tightening of credit supply in 2007, whereas they held more 

cash by becoming powerful of the demand for credit. More recently, Chen et al. (2018) 

show similar results for US firms over the period 1995-2013. They argue that either 

financially constrained or unconstrained firms decreased their cash level as a response 

to the GFC. Interestingly, Korean firms reduced their cash level from 2005 to 2011, 

excluding the year 2009 (Chung 2017). This case may be explained by the 

precautionary motive. Guney et al. (2017) demonstrate firms in 17 European 

countries decreased holding cash in times of the GFC and the Eurozone debt crisis. 
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Notably, European countries raised their cash just after both financial crises in Europe, 

which is in line with the precautionary motive. As international evidence, Alves (2018) 

finds an inverse association between cash holdings and the GFC for 32 countries.  

However, firms in five East Asian countries intended to raise their cash level at the 

time of the GFC (Arslan-Ayaydin et al. 2014). The Asian crisis 1997-1998 also 

influences East Asian firms that have an increasing trend on cash holdings because of 

the precautionary motive. Shiau et al. (2018) indicate that Taiwanese firms hoarded 

more cash when the GFC arose. After the GFC, both Chinese and Taiwanese firms 

increased their cash balances. Besides, Indian firms also increased cash holdings due 

to difficulties in accessing external finance (Null and Pathak 2019). Financially-

constrained firms held more cash than unconstrained firms. In particular, Spanish 

SMEs that have higher growth close the gap between target cash and actual cash faster 

as a result of higher cash balances during the turbulence (Martinez-Sola et al. 2018). 

4.2.3. Determinants of Cash Holdings and the Financial Crisis 

Empirical research into cash holdings argues that investigating determinants of cash 

holdings starts with Opler et al. (1999) who analyse the cash decisions of US firms 

over the period from 1971 to 1994. They find that growth, cash flow, research and 

development (R&D) and volatility are positively related to cash holdings, whereas 

dividend dummy, firm size, leverage and net working capital are negatively associated 

with cash holdings. Bates et al. (2009) confirm the significance of these explanatory 

variables for US firms between 1980 and 2006. Also, empirical evidence examines the 

factors of cash decisions across various institutional environments. For example, Al-

Najjar (2013) compares cash policies of subsidiaries in major emerging countries 

controlled by the US and the UK. He mentions that determinants of cash holdings are 

similar across the development levels of countries. Because the variation in firm-level 

factors such as the firm size and dividend payment affect determinants of cash instead 

of country-level specifics. For example, Song and Lee (2012) mention that 

determinants of cash vary between dividend payer and nonpayer firms.   

Regarding the firm-specific factors of cash holdings, first, small businesses accumulate 

more cash than large businesses, which is confirmed by the precautionary motive and 

the transaction motive (Anderson and Hamadi 2016; Duran et al. 2016; Brick and Liao 

2017; Chen et al. 2018; Farinha et al. 2018; Phan et al. 2019). Next, high-cash means 

high-growth opportunities due to having more incentives to prevent from bankruptcy 

(Bates et al. 2009; Huang-Meier et al. 2016; Farinha et al. 2018) and high-cash flows to 
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monitor managers (Opler et al. 1999; Dittmar et al. 2003; Bates et al. 2009; Huang-

Meier et al. 2016; Chen et al. 2018; Martinez-Sola et al. 2018). The empirical evidence 

is in line with the precautionary motive and transaction motive for growth 

opportunities. In the financial crisis context, recent studies have not considered 

assessing the factors of cash holdings for pre- and post-crisis periods, excluding Song 

and Lee (2012). They compare the differences in determinants of cash holdings across 

pre- and post-Asian crisis. They argue that the coefficient signs differ after the crisis 

period; thus, growth opportunities, firm size, leverage and dividends have become 

significant and the significance levels of cash flow increase at this time. Specifically, 

since the variation at firm-level financial constraints and country-level governance 

provides a special opportunity to examine both the precautionary motive and agency 

motive, sequentially 

Table 4.1. Summary of Selected Studies on Determinants of Cash Holdings 

Variables 
Predicted  
sign 

Positive relation  
with Cash Holdings 

Negative relation  
with Cash Holdings Cash Motives 

Unconstrained 
(Dividend payers) 

Negative  Bates et al. (2009) 
Bates et al. (2018) 
Chen et al. (2018) 
Farinha et al. (2018) 

Precautionary 
Transaction 

Governance Negative  Dittmar et al. (2003) 
Kusnadi and Wei (2011) 
Seifert and Gonenc (2016) 
Seifert and Gonenc (2018) 

Agency 

Firm size Negative  Anderson and Hamadi (2016) 
Duran et al. (2016) 
Brick and Liao (2017) 
Chen et al. (2018) 
Farinha et al. (2018) 

Precautionary 
Transaction 

Growth  Positive Dittmar et al. (2003) 
Bates et al. (2009) 
Huang-Meier et al. (2016) 
Farinha et al. (2018) 

 Precautionary 
Transaction 

Volatility Positive Opler et al. (1999) 
Bates et al. (2009) 
Song and Lee (2012) 
Brick and Liao (2017)  

 Precautionary 

Investment Negative  Duran et al. (2016) 
Huang-Meier et al. (2016) 
Lyandres and Palazzo (2016) 
Lozano and Duran (2017) 

Precautionary 

Leverage Negative  Opler et al. (1999) 
Bates et al. (2009) 
Huang-Meier et al. (2016) 
Jebran et al. (2019) 

Transaction 

Net working 
capital 

Negative  Opler et al. (1999) 
Bates et al. (2009) 
Song and Lee (2012) 
Fernandes and Gonenc (2016) 

Precautionary 
  

Cash flow Positive Dittmar et al. (2003) 
Bates et al. (2009) 
Huang-Meier et al. (2016) 
Chen et al. (2018) 
Martinez-Sola et al. (2018) 

 Transaction 

R&D/Sales Positive 
or 
Negative 

Lyandres and Palazzo (2016) 
Brick and Liao (2017) 
Farinha et al. (2018) 

Opler et al. (1999) 
Dittmar et al. (2003) 
Bates et al. (2009) 
Azar et al. (2016) 

Precautionary 
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as well as the change in determinants of cash holdings before, during and after the 

GFC, the hypotheses are developed stated below to address various gaps in the 

literature.  

Financial Constraints and Cash Holdings 

Cash retention is important for financially constrained firms. While there are many 

measures of financial constraints39, this study uses the one proposed by Bates et al. 

(2009) and Song and Lee (2012). They define financial constraints by splitting their 

sample into two categories: dividend-nonpayers as constrained firms and dividend-

payers as unconstrained firms. Dividend nonpayer firms are likely to hold more cash 

instead of disgorging cash as they face difficulties to access debt financing. Also, since 

they are smaller and younger firms, they give more importance to growth, contrary to 

dividend payer (larger and mature) firms.    

As confirmed by both the precautionary motive and transaction motive, firms choose 

to hold cash if they are financially constrained. Thus, information asymmetry and 

transaction costs are higher for dividend nonpayers than payers. Previous literature 

posits that constrained firms accumulate more cash as a precaution to overcome 

financial difficulties during recessions (Bates et al. 2009; Chen et al. 2018). For 

example, Bates et al. (2009) show that dividend nonpayer US firms hoard more cash 

than dividend payer US firms. Therefore, the first hypothesis is formulated as follows: 

Hypothesis 1: Financial constraints are positively associated with cash holdings. 

Governance and Cash Holdings 

The empirical literature mentions that cash holdings may differ across country-

specific characteristics. Assuming the legal systems of countries, Kusnadi and Wei 

(2011) analyse cash decisions in 39 countries and show that the common-law system 

causes low cash holdings, which is in line with Dittmar et al. (2003). Regarding the 

financial system of countries, Guney et al. (2007) analyse cash ratios across bank-

based countries (France, Germany and Japan) and market-based countries (the UK and 

the US). They find that while the financial system like financial development has no 

role in factors of cash holdings, the legal system affects the factors of cash decisions.  

 
39 Farre-Mensa and Ljungqvist (2016) examine do measures of financial restrictions measure financial 
restrictions by using following common definitions: (i) Kaplan and Zingales (KZ 1997) index, (ii) credit 
ratings (Almeida et al. 2004), (iii) Whited and Wu (WW 2006) index. Also, the literature uses some firm-
specific factors such as dividend payments (Bates et al. 2018) and firm size (Campello et al. 2010) to 
define financial constraints. 
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Besides, firms in weak governance countries accumulate more cash when borrowing is 

less as a result of the agency motive. Dittmar et al. (2003), as an example, use 

international corporate governance data of La Porta et al. (1998) and show that 

companies in low-governance countries hoard 25% more cash than those in high-

governance countries. The more recent research (Seifert and Gonenc 2016, 2018) 

support Dittmar et al. (2003) by examining the role of creditor rights and governance 

on cash holdings across 47 and 42 countries, respectively. They show a negative 

association between governance and cash holdings. Therefore, it is conjectured that 

firms in low-governance countries accumulate more cash than those in high-

governance countries.  

Hypothesis 2: Governance is negatively associated with cash holdings. 

Determinants of Cash Holdings and The Global Financial Crisis 

As an outcome of financial crises, constrained firms face serious financial difficulties in 

accessing external finance (Chen et al. 2018). Then, they continue to burden their cash 

stocks to get over the worse consequences of turbulence. Also, unconstrained firms 

decrease cash levels as a response to the crisis, but this takes a shorter time. 

Afterwards, unconstrained firms may increase cash levels to accumulate cash due to 

the precautionary motive of cash. Specifically, Chen et al. (2018) show that 

unconstrained firms can increase their cash level more than constrained firms during 

the 2000 dot-com crash. Consequently, it is predicted that unconstrained firms are 

more likely to hoard cash after the GFC. 

Hypothesis 3: The negative association between financial constraints and cash holdings 

becomes less significant after the financial crisis.  

Contrary to a negative relationship between governance and cash holdings, recent 

research argues that high-governance may positively affect the cash value of a 

company (Pinkowitz et al. 2006; Seifert and Gonenc 2018). During and after a financial 

crash, cash holdings become even more significant for shareholders and investors in 

low-governance countries. Notably, cash is an internal source instead of external 

financing in low-governance countries. Thus, the explanatory power of (i) the 

precautionary motive rises due to information asymmetry and (ii) the agency motive 

increases because of agency costs with the start of an exogenous shock. Firms in low-

governance countries may increase more pre-save cash than those in high-governance 

countries after an exogenous shock. Consequently, the following hypothesis is 

conjectured: 
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Hypothesis 4: The negative association between governance and cash holdings 

becomes more significant after the financial crisis. 

4.2.4. Adjustment Speed of Cash Holdings and the Financial Crisis 

Financial Constraints and Optimal Cash Holdings 

The SOA of cash differs across financial restrictions as confirmed by recent studies. 

Han and Qiu (2007), for example, show that the SOA varies across unconstrained and 

constrained US firms. Furthermore, the SOA fluctuates between 46% and 49% among 

the companies in the UK and Western Europe as established by the empirical evidence 

provided by Ozkan and Ozkan (2004) and Duran et al. (2016), respectively. Lozano 

and Duran (2017) also comment on how family firms adjust their cash towards the 

target-cash faster by 3% than non-family firms, as a result of the fact that family firms 

have greater cash than non-family firms.  

By implication, high-cash means high SOA. For example, Martinez-Sola et al. (2018) 

show that constrained firms have higher SOA due to having a high-cash balance which 

is in line with the precautionary motive and transaction motive. They indicate smaller 

Spanish firms have a faster SOA of cash than larger firms due to holding more cash. 

Consequently, the SOA of cash differs across firm size and financial constraints. The 

fifth hypothesis is predicted and developed that high-cash firms have higher SOA than 

low-cash firms as follows: 

Hypothesis 5: The speed of adjustment to attain the optimal level of cash holdings is 

faster for financially constrained firms. 

Governance and Optimal Cash Holdings 

Previous research (Dittmar et al. 2003; Seifert and Gonenc 2016, 2018) shows that 

there is a negative relationship between cash holdings and governance. In other 

words, firms in low-governance countries hold more cash due to agency costs. To date, 

no empirical study has analysed cash-governance relationship using dynamic panels 

across time. An exception is the research of Lozano and Duran (2017) who restrict 

their focus on family control excluding time variation. They use the interaction effect 

between family firms and the revised anti-director rights of Djankov et al. (2007). 

They find that family firms in high-governance countries have a faster speed of 

adjustment of cash than those in low-governance countries, which is not in line with 

the agency motive. Contrary to the predictions of agency motive, the following 

hypothesis is predicted by following Lozano and Duran (2017) who argue that 
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constrained firms in high-governance countries may have a faster SOA of cash than 

those in low-governance countries:   

Hypothesis 6: The speed of adjustment to attain the optimal level of cash holdings is 

faster for firms in high-governance countries. 

Optimal Cash Holdings and The Global Financial Crisis 

The SOA of cash holdings may also differ across time. While Song and Lee (2012) have 

analysed the changes in cash holdings for pre- and post-Asian crisis by employing a 

static panel, they have not included dynamic panel regressions on cash holdings. 

Furthermore, Chen et al. (2018) find that constrained firms face more financial 

difficulties during the 2000 dot-com crash and increase their cash level more before 

2000 than after 2000.  

The cash level of firms decreases during the turbulence. This decrease in cash stocks 

may also result in a decline in SOA of cash for constrained firms in the post-GFC. 

However, unconstrained firms can overcome the difficulties faster than constrained 

firms during a financial crisis; that is why the SOA of cash for unconstrained firms may 

decrease slower (Chen et al. 2018). Thus, the SOA of cash for constrained firms drops 

more than unconstrained firms to close the gap between their actual and target cash 

ratio due to difficulties in accessing finance. Hypothesis 7 is tested below:  

Hypothesis 7: The speed of adjustment to attain the optimal level of cash holdings 

decreases faster for financially-constrained firms after the financial 

crisis. 

Since firms decrease their cash stocks during a financial crisis, those in both low-

governance and high-governance countries increased their SOA of cash due to raised 

cash level after the GFC. In post-GFC, firms in high-governance countries, which are 

European states, were also affected by the Eurozone crisis between 2010 and 2012; 

thus, they may accumulate less cash than those in low-governance countries. 

Therefore, firms in high-governance countries increase their SOA of cash less than 

those in low-governance countries which is the result of the agency motive. Thus, it is 

conjectured that firms in high-governance countries increase their SOA of cash less 

than those in low-governance countries because of the higher cost of carrying cash. 

Accordingly, the following hypothesis is to be tested: 
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Hypothesis 8: The speed of adjustment to attain the optimal level of cash holdings 

increases faster for firms in low-governance countries after the financial 

crisis. 

4.3. Methodology 

This study aims to investigate the (i) determinants of cash holdings by using static 

panel methods to test Hypotheses 1-4 and (ii) adjustment speed of cash holdings by 

employing dynamic panel data methods to examine Hypotheses 5-8. Regarding the 

econometric strategy, lagged explanatory variables are used to overcome any 

endogeneity problem between explanatory variables as suggested by Roodman 

(2009).  

The static panel model to analyse Hypotheses 1-2 is below: 

CASHij,t  = β0+ β1DPSi,t−1+ β2GOVj,t+ β3SIZEi,t−1+ β4GROWi,t−1+ β5VOLi,t  

                      + β6INVi,t−1+ β7LEVi,t−1+ β8NWCi,t−1+ β9CFLOWi,t−1+ β10R&Di,t−1 

                      + αij Fi + αt Yt + ɛij,t ,              (4.1)  

where, 

CASH ij,t   : Cash holdings for the firm i and country j at time t, 

DPS i,t−1   : Dividend payers for the firm i at time t-1, 

GOV j,t    : Governance for country j at time t, 

SIZE i,t−1   : Firm size for the firm i at time t-1, 

GROW i,t−1   : Growth opportunities for the firm i at time t-1, 

VOL i,t   : Cash flow volatility for the firm i at time t, 

INV i,t−1    : Investment for the firm i at time t-1, 

LEV i,t−1   : Leverage for the firm i at time t-1, 

NWC i,t−1   : Net working capital for the firm i at time t-1, 

CFLOW i,t−1    : Cash flow for the firm i at time t-1,   

R&D i,t−1  : Research and development for the firm i at time t-1,   

F i    : Firm fixed-effects, 

Y t   : Year fixed-effects, 

ɛij,t    : The error term. 

Equation 4.1 tests the Hypotheses 1-2, which examine the role of financial constraints 

and governance by controlling other firm-specific variables on cash holdings. As main 

explanatory variables, this study uses (i) dividend payers dummy (DPS) by specifying 

unconstrained firms, otherwise constrained firms (Bates et al. 2018) and (ii) joint 

governance (GOV) by taking the average of six sub-governance indices which varies 

from −2.5 (weak governance) to +2.5 (well governance) (Seifert and Gonenc 2016, 

2018). 
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The extended static panel model examines the role of interaction effects on cash 

holdings by Hypotheses 3-4 as stated below: 

CASHij,t  = β0+ β1POST t x DPSi,t−1+ β2DPSi,t−1+ β3POST t x GOVj,t+ β4GOVj,t          

                      + β5SIZEi,t−1+ β6GROWi,t−1+ β7VOLi,t+ β8INVi,t−1+ Β9LEVi,t−1     

                      + β10NWCi,t−1+ β11CFLOWi,t−1+ β12R&Di,t−1+ αij Fi +αt Yt+ ɛij,t ,                           (4.2) 

where, 

POST x DPS       : Interaction between post-crisis and dividend payers dummy, 

POST x GOV     : Interaction between post-crisis and governance. 

DPS and GOV are interacted with post-crisis dummy (POST) to investigate and clarify 

the impact of interaction terms of POST x DPS and POST x GOV on cash holdings after 

the GFC.  

Previous research in cash holdings commonly uses either cross-section or time-series 

approaches as called longitudinal (panel) data (Opler et al. 1999; Ozkan and Ozkan 

2004; Bates et al. 2009; Song and Lee 2012; Lyandres and Palazzo 2016; Lozano and 

Duran 2017; Farinha et al. 2018; Phan et al. 2019). Since panel data includes larger 

groups i and smaller time t, fixed effects (FE) or random effects (RE) may have more 

explanatory power than pooled ordinary least squares (POLS) is commonly used by 

recent research (Ahmad and Adaoglu 2018; Bates et al. 2018; Kling 2018; McLean and 

Zhao 2018; Vo 2018).  

However, panel data can suffer from some econometric difficulties. First, if the data 

suffer from heteroscedasticity, the clustered standard errors by firm or year can 

mitigate this problem (Greene 2012). Next, firm dummies are employed to deal with 

the unobserved heterogeneity (Hsiao 2007). Due to the nature of panel data, FE may 

control the unobserved heterogeneity by using dummy variables for each firm; that is 

why FE is appropriate than RE, which can be verified by some diagnostic tests40. 

Furthermore, since the sample has a large number of observations and relatively short 

periods, FE is preferable to RE as proposed by Greene (2012) and employed by 

literature (Chen et al. 2018). Nevertheless, if one of the explanatory variables is time-

invariant, then RE is the best method as opposed to FE at that time (Seifert and Gonenc 

2018). 

 
40 If the overidentification tests of Hausman and Arellano & Wooldridge cannot be rejected by regressing 
FE vs. RE, FE is the proper model for the dataset. 
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Next, as a dynamic panel model, this research uses the partial adjustment model41 as 

employed by recent research (Ozkan and Ozkan 2004; Jiang and Lie 2016; Lozano and 

Duran 2017; Bates et al. 2018; Martinez-Sola et al. 2018; Dang et al. 2019) to test 

Hypotheses 5-8 which are associated with the adjustment speed of cash holdings. The 

procedure of partial adjustment model is stated below: 

CASHij,t  − CASHij,t−1 = λij (CASHij,t
* − CASHij,t−1) + εij,t  ,                       (4.3)   

where CASHij,t  is the cash ratio of firm i and institution in country j in year t, λij is the 

adjustment parameter and εit is the time-varying disturbance term.  

CASHij,t
*  = βj  Xi,t−1  ,             (4.4)  

where CASHij,t
* is a target cash ratio, βj is a coefficient vector and Xi,t−1 is a vector of firm 

characteristics considering the costs and benefits of cash holdings at time t −1. 

After the substitution and rearrangement of Equations 4.3 and 4.4, the descriptive 

dynamic partial adjustment model is as follows: 

CASHij,t  = ( 1 − λij) CASHij,t−1 + (λjβj) Xi,t−1 + αij Fi + αt Yt + ɛij,t ,                     (4.5)                     

where λ is the adjustment speed. Since the existence of target cash holdings, it is 

predicted that 0 < λ < 1.  

By testing Hypotheses 5-8, the sample is divided into two categories: pre (2001-2006) 

and post (2010-2017). The main interest is to examine the effect of financial 

constraints and governance on cash holdings’ adjustments; that is why the sample is 

also split into (i) constrained firms and unconstrained firms and (ii) firms in high-

governance and low-governance countries removing DPS and GOV from the model in 

Equation 4.1. The full dynamic model is stated below:  

CASHij,t  = ( 1 − λij) CASHij,t−1 + (λjβj) SIZEi,t−1+ GROWi,t−1+ VOLi,t+ INVi,t−1     

                                               + LEVi,t−1+ NWCi,t−1+ CFLOWi,t−1+ R&Di,t−1+ αij Fi+ αt Yt+ ɛij,t ,  (4.6) 

where λ (the speed of adjustment) = 1 − β1 (the coefficient of lagged cash).  

When the partial adjustment model includes the lagged dependent variable, common 

panel methods may not give reliable results due to biased coefficient estimates; that is 

 
41 DeAngelo and Roll (2015) compare three dynamic models: (i) time-varying target ratios that have 
some inflexible boundaries, (ii) the partial adjustment that has stationary targets and (iii) no targeting 
that is a random evaluation by specifying which model is the most proper model in the target leverage 
estimations. They conclude that there is no substantial difference to decide the best model in target 
leveraging. 
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why the literature develops the methods of instrumental variables42 and bias-

corrected43. Therefore, considering the dynamic panel strategy, this study can use an 

instrumental variable, the generalised method of moments (GMM) estimators or least 

square dummy variable correction-LSDVC, but the empirical evidence compares and 

prefers the system GMM of Blundell and Bond (1998) or LSDVC of Bruno (2005) as the 

most reliable estimator (Flannery and Hankins 2013; Dang et al. 2015; Dang et al. 

2018) in respect of the nature of panel data.  

After performing the analytical correction of the fixed-effects’ bias by Kiviet (1995) 

which is called the least square dummy variable-LSDV, Bruno (2005) develops the 

least square dummy variable correction-LSDVC. To overcome the bias, Dang et al. 

(2015) argue that LSDVC is preferable to GMM estimators. Flannery and Hankins 

(2013) also argue that LSDVC can estimate the adjustment speeds more correctly than 

System GMM. Therefore, the LSDVC is used due to its reliability and usefulness for the 

dynamic panel analyses. 

4.4. Data 

The sample of 172,298 firm-years is drawn representing 16,880 sample firms from 

Worldscope in Datastream44 for the period 2001-2017. Eleven countries are selected 

according to their ownership structures45 at country-level. Specifically, (i) France, 

Germany, Netherlands and Turkey; (ii) India, Indonesia, Italy, Japan and Korea; and 

(iii) the UK and the US are chosen as concentrated-,  family-, and dispersed-ownership, 

respectively. Sampled countries also differ across other country-level settings, such as 

financial development, financial system and the legal origin.  

The steps in the construction of firm-level panel data are as follows: first, firms which 

operate in financial sectors (banks, insurance companies and investment trusts) and 

utility sectors (companies providing a public service such as electricity, gas and 

telephone) are excluded because the accounting structures of financial and utility 

sectors differs from non-financial sectors as established by the empirical literature 
 

42 The methods of instrumental variables are (i) instrumental variables of Anderson and Hsiao (1982); 
(ii) the first-difference generalised method of moments-GMM of Arellano and Bond (1993); (iii) the 
system GMM of Blundell and Bond (1998); and (iv) the long-difference GMM of Hahn et al. (2007). 
43 The bias-corrected methods are (i) the least square dummy variable correction-LSDVC of Bruno 
(2005); (ii) bootstrap-based correction-BBC of Everaert and Pozzi (2007); and (iii) indirect inference-II 
of Gourieroux et al. (2010). 
44 Firm-specific factors are retrieved from Worldscope in Datastream as the more recent research does 
(Lozano and Duran 2017; Seifert and Gonenc 2018). 
45 While dispersed ownership countries face shareholder-manager problems, concentrated and family 
groups ownership countries face large shareholder-minority shareholder problems. Regarding the sample 
selection, these differences in ownership structure are considered and may capture various agency 
problems at country-level. 
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(Bates et al. 2018; Farinha et al. 2018). All firms with any missing observations for any 

variable in one year of the sample period are dropped. Firms are then chosen for the 

period 2001-2017.  

All firm-level variables are winsorised excluding dividend payers at the 1% and 99% 

level to overcome the effects of outliers (Kling 2018). Furthermore, the Worldwide 

Governance Indicators-WGI are used to capture the governance at country-level as 

used by more recent research (Seifert and Gonenc 2016, 2018). While the WGI does 

not point out the firm-level governance, it differs from the stationary46 creditor- and 

shareholder-rights of La Porta et al. (1997, 1998) and revised creditor- and 

shareholder-rights of Djankov et al. (2007, 2008) capturing the variation in country 

and year.  

Regarding financial crises, earlier research mentions periods with various lengths to 

compare the differences in cash policies before and after a negative shock. Song and 

Lee (2012) comment on the seven-year and eight-year periods before and after the 

Asian crisis, sequentially. Chen et al. (2018) specify the periods from t-5 to t+5, ten-

year periods for each financial shock: the 2000 dot-com (1995-2005) and the GFC 

(2003-2013). Since the sample of this research includes eleven countries, the real 

impact of the GFC47 may vary from one country to another. Therefore, the GFC period 

is defined as 2007-2009 to capture the variation in sampled countries as previous 

research does (Song and Lee 2012; Arslan-Ayaydin et al. 2014). Then, (i) 17 years as 

pre-crisis (2001-2006), crisis (2007-2009) and post-crisis (2010-2017) is examined 

employing static panel models and (ii) the difference between pre- and post-crisis 

using dynamic panel models. 

4.4.1. Variable Descriptions 

Dependent Variables 

Since previous research on cash holdings commonly employs cash-to-assets as the 

dependent variable (Bates et al. 2009; Pinkowitz et al. 2016; Brick and Liao 2017; 

Bates et al. 2018; Farinha et al. 2018; Martinez-Sola et al. 2018), the cash-to-assets 

ratio is employed to obtain comparable results. Furthermore, the cash to net assets is 

 
46 La Porta et. al’s (1997, 1998) and Djankov et al.’s (2007, 2008) stationary variables of shareholder and 
creditor rights range between 0 and 6. Also, the values can be the same for different countries. For 
example, while the revised shareholder rights are 3 for Turkey and the US; and 5 for India and the UK. 
47 The GFC originates in the subprime mortgage market in the US in mid-2007, peaks worldwide by the 
bankruptcy of Lehman Brothers in September 2008 and sustains its effect until June 2009. 
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also used as an alternative measure for cash holdings by clearing net assets from cash 

and short-term investments (Song and Lee 2012; Seifert and Gonenc 2018).  

Explanatory Variables48 

This research aims to show the role of financial constraints and governance on cash 

holdings; therefore, (i) the dividend payers dummy and (ii) WGI-governance are used 

as main explanatory variables. First, unconstrained firms are defined as dividend 

payers (DPS) which equals 1. Otherwise, constrained firms are dividend nonpayers 

which equal 0 as accepted in the empirical research of Song and Lee (2012) and Bates 

et al. (2018). Dividend payments consume cash, therefore, a negative association is 

predicted between DPS and cash holdings.  

Previous research describes financial constraints using common definitions as follows: 

the KZ index (Kaplan and Zingales 1997), the WW index (Whited and Wu 2006), the 

HP index (Hadlock and Pierce 2010), the credit ratings (Faulkender and Petersen 

2005), dividend payment (Almeida et al. 2004). However, Farre-Mensa and Ljungqvist 

(2016: 280) compare the definitions of financial constraints above and conclude that 

these definitions may not be consistent with each of them. Furthermore, components 

of the KZ index and WW index may cause a high correlation across the firm-level 

control variables. Also, the HP index and credit ratings cannot be calculated due to 

data availability. Therefore, only dividend payments are used as financial constraints 

as done by the recent research (Bates et al. 2009; Campello et al. 2010; Song and Lee 

2012; Bates et al. 2018) to overcome any differences in results.  

Next, the governance (GOV) is calculated as an annual average score of the mean of six 

governance indicators (control of corruption-CC, government effectiveness-GE, politic 

stability-PS, the rule of law-RL, regulatory quality-RQ, voice and accountability-VA) as 

recently employed by Seifert and Gonenc (2016, 2018). GOV takes a negative or 

positive value depending on the governance level of countries and fluctuates from 

low- to high-governance. 

Also, recent studies use Opler et al.’s (1999) firm characteristics as explanatory 

variables of cash holdings (Brick and Liao 2017; Duchin et al. 2017; Bates et al. 2018; 

Martinez-Sola et al. 2018; Seifert and Gonenc 2018; Phan et al. 2019). This study 

employs the same firm-level explanatory variables to compare the findings with those 

 
48 Descriptive statistics and correlation matrices are presented in Appendix 4.2 and Appendix 4.3, 
respectively. While there is no multicollinearity problem across firm-level variables in Panel A of 
Appendix 4.3, there is a high correlation between governance and its components as shown in Panel B of 
Appendix 4.3; that is why they are not regressed in a model. 
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Table 4.2. Variable Definitions and Data Sources 

Variables Symbols Definitions Sources 
Dependent    
Cash/Assets CASH Cash and short-term investments (WC02001) / Total assets 

(WC02999) 
Worldscope 

Cash/ 
Net assets 

CNET Cash and short-term investments (WC02001) / [Total assets 
(WC02999) – Cash and short-term investments 
(WC02001)] 

Worldscope 

Main explanatory   
Dividend 
payers  

DPS The dummy variable is one for dividend payers (unconstrained 
firms), otherwise zero 

Calculated by 
author 

Governance  GOV Annual average score of the mean of six governance indicators  
[[control of corruption + government effectiveness + political 
stability + rule of law + regulatory quality + voice and 
accountability] / 6] 

Calculated by 
author  

Control of 
corruption 

CC CC captures perceptions of the extent to which elites and private 
interests exercise public power for private gain, including both 
petty and grand forms of corruption, as well as "capture" of the 
state. 

World Bank 

Government 
effectiveness 

GE GE captures perceptions of the quality of public services, the 
quality of the civil service and the degree of its independence 
from political pressures, the quality of policy formulation and 
implementation and the credibility of the government’s 
commitment to such policies.  

World Bank 

Political 
stability  

PS PS measures perceptions of the likelihood of political instability 
and politically motivated violence, including terrorism. 

World Bank 

Rule of law  RL RL captures perceptions of the extent to which agents have 
confidence in and abide by the rules of society and the quality of 
contract enforcement, property rights, the police and the courts, 
as well as the likelihood of crime and violence.  

World Bank 

Regulatory 
quality 

RQ RQ captures perceptions of the ability of the government to 
formulate and implement sound policies and regulations that 
permit and promote private sector development.  

World Bank 

Voice and 
accountability 

VA VA captures perceptions of the extent to which a country’s 
citizens can participate in selecting their government, as well as 
freedom of expression, freedom of association and a free media.  

World Bank 

Control Explanatory   

Firm size SIZE The log of total assets (WC02999) by converting to US dollars 
year by year. 

Worldscope 

Growth 
opportunities 

GROW [Total assets (WC02999) – Book value of equity (WC03501) + 
Market value of equity (WC08001)] / Total assets (WC02999) 

Worldscope 

Cash flow 
volatility 

VOL The average standard deviation of cash flow of each industry Calculated by 
author 

Investment INV Capital expenditures (WC04601) / Total assets (WC02999) Worldscope 

Leverage LEV Total debt (WC03255) / Total assets (WC02999) Worldscope 

Net working 
capital 

NWC [Current assets (WC02201) – Current liabilities (WC03101) – 
Cash and short-term investments (WC02001)]  
 /[Total assets (WC02999) 

Worldscope 

Cash flow CFLOW [Pre-tax income (WC01401) + Depreciation (WC02401)]  
 / Total assets (WC02999) 

Worldscope 

R&D dummy R&D The dummy variable equals to one for the R&D investing firms in 
current year, otherwise zero including missing values 

Calculated by 
author 

Dispersed 
ownership 

DOD Dummy variable is one for the firms in dispersed ownership 
countries, otherwise zero 

La Porta et al. 
(1999) 

Common-law  ECL Dummy variable is one for the firms who’s the commercial code 
of the country is English Common-law, otherwise zero. 

La Porta et al. 
(1998) 

Developed 
country 

DD Dummy variable is one for the firms in developed countries, 
otherwise zero 

Demirguc-Kunt and 
Levine (1999) 

Market-based 
country 

MD Dummy variable is one for the firms in market-based countries, 
otherwise zero 

Demirguc-Kunt and 
Levine (1999) 

Periods    
Pre-crisis PRE Dummy variable is one for the years of 2001-2006, otherwise 

zero. 
Calculated by 
author 

Post-crisis POST Dummy variable is one for the years of 2010-2017, otherwise 
zero. 

Calculated by 
author 

of previous research. The real size (SIZE) of the firm is proxied by a logarithm of total 

assets. Growth opportunities are measured by market-to-book and R&D dummy. The 
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market-to-book (GROW) is the ratio of the book value of total assets minus the book 

value of equity plus the market value of equity to book value of total assets. R&D 

dummy (R&D) is also included, which is defined as equal to one of the R&D investing 

firms in a current year, otherwise zero including missing values as done by Bates et al. 

(2009). While market-to-book is used to test the signalling hypothesis, R&D dummy 

stays as a control variable. Cash flow (CFLOW) is computed as the sum of pre-tax 

income and depreciation minus the sum of dividend and paid tax divided by total 

assets. Total debt (LEV), capital expenditures (INV) and net working capital (NWC) 

scaling by total assets are also used. Cash flow volatility49 (VOL), also known industry 

sigma, is measured as the average standard deviation of the cash flow of each industry 

(Brick and Liao 2017).  

The sample is divided into two categories according to financial constraints at firm-

level and governance at country-level. First, dividend-payer firms are called as 

unconstrained firms, otherwise constrained firms to examine the role of financial 

constraints on cash holdings at firm-level. Besides that, the sample is categorised as 

high-governance and low-governance employing the WGI50 to analyse the effect of 

governance on cash holdings as done by more recent research (Seifert and Gonenc 

2016, 2018). All variables are described in Table 4.2. 

4.5. Empirical Results 

4.5.1. Univariate Analyses 

Figure 4.1 and Table 4.3 show (i) the trend of cash ratio over 2001-2017 to examine 

the effect of the GFC on cash holdings and (ii) the univariate analyses to compare the 

cash ratio before (2001-2006) and after (2010-2017) the GFC, respectively across 

financial constraints and governance. 

Panel A of Figure 4.1 displays trends of mean cash ratios across financial constraints. 

Thus, constrained firms raise their cash level more than unconstrained firms before 

the GFC and vice versa after the GFC. Notably, constrained firms have a downward 

shift in their cash stocks to mitigate financing problems between 2007 and 2010. 

 
49 Calculating the VOL for the year 2001 (2017), the average standard deviation of cash flow is taken 
from 2000 to 2001 (2017); that is why the lagged VOL is not used to remain the sample size. 
50 The means of governance and its six components are presented across the whole sample and sampled 
countries for the periods of pre, crisis and post in Appendix 4.4. The components of WGI computed as 
follows: yjk = αk + βk (gj + ɛjk), where yjk is the observed score of country j on indicator k; gj is the linear 
function of unobserved governance in country j; αk and βk are parameters which map unobserved 
governance in country j and ɛjk is the disturbance term. The WGI scores range from -2.5 to +2.5 
fluctuating from low- to high-governance. 
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However, unconstrained firms start to accumulate cash just after 2008. Interestingly, 

the earlier evidence argues that there is no systematic behaviour on holding cash for 

unconstrained firms (Dittmar et al. 2003; Han and Qiu 2007), whereas this research 

shows that unconstrained firms have a systematic cash hoarding after the GFC 

contrary to the precautionary motive, which proposes that the constrained firms51 are 

more likely to hold cash as shown by Song and Lee (2012).  

Panel A. Financial Constraints at Firm-level 

 

Panel B. Governance at Country-level 

 

Figure 4.1. Cash Trends across Financial Constraints and Governance 

Source: Worldscope / World Bank 

Furthermore, Panel B of Figure 4.1 shows the variation in cash level across high-

governance52 and low-governance countries. Interestingly, firms in low-governance 

countries hold less cash on average than those in high-governance countries, they 

close this difference about in 2017 which is in line with the agency motive and 

 
51 Bates et al. (2009) argue that dividend nonpayers are financially constrained firms as also considered 
in previous research (Almeida et al. 2004); therefore, this study divides the sample into financially 
unconstrained and constrained firms whether they pay a dividend or not. 
52 This research classifies the sample in terms of the governance level into high-governance and low-
governance to capture the differences in cash ratio for the periods of pre and post. If the countries are 
above the median of governance, they are called high-governance, otherwise low-governance as done by 
the empirical evidence (Song and Lee 2012; Bates et al. 2018; Chen et al. 2018). More importantly, the 
sample is divided year by year to point out the differences between pre- and post-crisis periods.  
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literature (Dittmar et al. 2003; Seifert and Gonenc 2018). The picture differs across 

sub-periods. In particular, firms in high-governance countries increase their cash level 

more while those in low-governance countries remain unchanged before the GFC; this 

situation is reversed after the GFC, which supports the argument of the agency motive. 

Table 4.3. Mean Comparison of Cash 

 PRE POST POST − PRE [t-test] 
Panel A. Financial Constraints (1) (2) (3) = (2) − (1)  

Constrained 0.189 (23,892) 0.197 (51,757) 0.008  [4.58***] 
Unconstrained 0.140 (20,991) 0.163 (43,088) 0.023 [19.41***] 

Constrained vs. Unconstrained 0.049  0.034   
[t-test] [28.76***] [27.21***]   

Panel B. Governance (4) (5) (6) = (5) − (4)  
Low-governance 0.143 (26,372) 0.171 (62,856) 0.028  [20.52***] 
High-governance 0.203 (23,425) 0.215 (38,792) 0.012  [6.36***] 

Low- vs. High-governance −0.060  −0.052   

[t-test] [−35.46***] [−34.77***]   
Table 4.3 reports the mean cash ratios for PRE and POST across financial constraints and governance in Panel A and 
Panel B, respectively. t-tests for the mean difference and their significance level between pre and post are also 

reported. CASH is the ratio of cash and short-term investments to total assets. In Panel A, the sample is divided as 

dividend payers (unconstrained) and nonpayers (constrained). In Panel B, the sample is divided into two categories; 
high-governance if above the median, otherwise low-governance. The number of observations is presented by italic 

numbers in parentheses (.). t-statistics are shown by brackets [.]. *** indicates a significant difference between 
groups at the 1% significance level. 

Table 4.3 includes two panels. Panel A shows that while constrained firms increase 

their cash level less due to financial difficulties in accessing finance for the post-crisis 

periods, unconstrained firms can raise their levels more. The precautionary motive 

proposes that constrained firms are more likely to hold cash than unconstrained firms 

(Opler et al. 1999; Bates et al. 2009). While the picture is in line with the precautionary 

motive before the GFC, the situation is different after the GFC. Thus, unconstrained 

firms have pre-saved cash just after the GFC, while constrained firms face financial 

difficulties during the post-crisis period (Chen et al. 2018). In addition, Panel B shows 

that firms in high-governance countries slightly increase their cash holdings, whereas 

those in low-governance countries raise their cash levels by roughly 3%, which is 

confirmed by the agency motive that argues firms in low-governance countries are 

more likely to hoard cash than those in high-governance countries (Dittmar et al. 

2003; Seifert and Gonenc 2018). Interestingly, firms in low-governance countries 

behave somewhat like unconstrained firms which have the lowest cash ratio, whereas 

those in high-governance countries have the highest cash ratio followed by 

constrained firms. While this picture is in line with the precautionary motive for 

financial constraints, it is contrary to agency motive for governance.  

Also, cash trends are presented across countries and country-specifics in Panel A and 

Panel B of Appendix 4.4, sequentially over the 2001-2017 period. In Panel A, while 

Indian firms have the lowest mean cash ratio at 5%, US firms have the highest ratio at 
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27%. Overall, the transaction motive works for each country in the sample, excluding 

Indonesia, Italy and Turkey each of which increases their cash levels over time. 

Besides that, in Panel B, firms in countries which have different ownership structures 

increase their cash ratios. Contrary to agency motive and literature (Seifert and 

Gonenc 2016, 2018), firms in dispersed ownership countries hold 7% more cash than 

those in concentrated and family groups ownership countries. While firms in French 

civil-law countries slightly decreased their cash level from 2001 to 2017, those in 

German civil-law and English common-law countries increased their cash levels by 6% 

during the same period, which is not supported by the agency motive. Although firms 

in underdeveloped countries have lower cash level than those in developed countries, 

they increase their cash level about 7% similarly those in developed countries. Last, 

firms in market-based countries accumulate more cash than those in bank-based 

countries. Regarding the argument of the agency motive, the results across legal 

systems and financial developments are not in line with the previous research (Guney 

et al. 2007; Han and Qui 2007).  

4.5.2. Multivariate Analyses  

Determinants of Cash Holdings 

The determinants of cash holdings are examined by using FE estimations. The sample 

includes a large number of observations (172,298) and relatively short periods (17 

years); that is why the FE can be the most appropriate model as mentioned by Greene 

(2012). Notably, the diagnostic tests53 of Hausman and Arellano (1993) & Wooldridge 

(2002) firmly do not reject the test of overidentifying restrictions: fixed vs random 

effects. Therefore, FE is the proper model for the sample. Also, the lagged firm-specific 

explanatory variables overcome any endogeneity issues in the dataset (Arslan-

Ayaydin et al. 2014). The adjusted standard errors are clustered at the firm-level 

(Bates et al. 2018).  

In the context of cash holdings, first, the precautionary motive is examined using 

dividend payers (DPS) dummy at firm-level to point out the effect of financial 

constraints on cash holdings as conducted by previous research (Bates et al. 2009; 

Song and Lee 2012). The precautionary motive argues that financially-constrained 

firms hold more cash than unconstrained firms. Next, the agency motive is 

 
53 All three-panel data models, which are Pooled OLS (POLS), fixed effect (FE) and random effect (RE) are 
compared without reporting to mention the most appropriate model for the analysis related to the 
determinants of cash holdings. According to the results of diagnostic tests, the FE is the most proper 
model for the sample due to not rejecting the null hypotheses.  
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investigated by employing governance (GOV) at country-level to capture the role of 

governance on cash hoardings as employed by recent research (Seifert and Gonenc 

2016, 2018). The agency motive proposes that firms in low-governance countries hold 

Table 4.4. Determinants of Cash Holdings and the Global Financial Crisis 

 Dependent variable: CASH t 
 Main Analyses  Controlled by Country-specific factors 
    Ownership 

structure 
Legal 
system 

Financial 
development 

Financial 
system 

 (1) (2)   (3)  (4)  (5)  (6)  
Financial 
constraints 

       

POST x DPS t−1  0.019***  0.016*** 0.019*** 0.019*** 0.018*** 
  (0.001)  (0.001) (0.001) (0.001) (0.001) 
DPS t−1 −0.001 −0.011***  −0.013*** −0.011*** −0.011*** −0.011*** 
 (0.001) (0.001)  (0.001) (0.001) (0.001) (0.001) 
Governance        
POST x GOV  −0.003**  −0.001 −0.001 −0.001 −0.001 
  (0.001)  (0.001) (0.001) (0.001) (0.001) 
GOV 0.028*** 0.019***  0.044*** 0.043*** 0.025*** 0.046*** 
 (0.005) (0.005)  (0.002) (0.002) (0.003) (0.002) 
Controls        
SIZE t−1 −0.002*** −0.002***  −0.003*** −0.013*** −0.012*** −0.012*** 
 (0.000) (0.000)  (0.000) (0.001) (0.001) (0.001) 
GROW t−1 0.007*** 0.007***  0.007*** 0.008*** 0.008*** 0.008*** 
 (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) 
VOL t 0.037*** 0.036***  0.034*** 0.298*** 0.309*** 0.289*** 
 (0.005) (0.005)  (0.005) (0.304) (0.304) (0.304) 
INV t−1 −0.143*** −0.137***  −0.161*** −0.152*** −0.151*** −0.154*** 
 (0.009) (0.009)  (0.009) (0.009) (0.009) (0.009) 
LEV t−1 −0.115*** −0.114***  −0.143*** −0.143*** −0.144*** −0.144*** 
 (0.005) (0.005)  (0.005) (0.005) (0.005) (0.005) 
NWC t−1 −0.035*** −0.035***  −0.046*** −0.050*** −0.049*** −0.051*** 
 (0.004) (0.004)  (0.004) (0.004) (0.004) (0.004) 
CFLOW t−1 0.027*** 0.032***  0.032*** 0.019*** 0.021*** 0.020*** 
 (0.006) (0.006)  (0.006) (0.007) (0.007) (0.007) 
R&D t−1 0.003* 0.003*  0.005* 0.005*** 0.006*** 0.005*** 
 (0.002) (0.002)  (0.002) (0.002) (0.002) (0.002) 
DOD    −0.008**    
    (0.003)    
ECL     −0.024***   
     (0.003)   
DD      0.040***  
      (0.004)  
MD       −0.005** 
       (0.003) 
Constant 0.183*** 0.205***  0.249*** 0.280*** 0.230*** 0.249*** 
 (0.006) (0.006)  (0.020) (0.020) (0.019) (0.020) 
Firm FE        
Industry FE        
FE vs. RE *** ***      
Adjusted R2 0.711 0.707  0.707 0.707 0.707 0.707 
# of firms 16,880 16,880  16,880 16,880 16,880 16,880 
# of N 172,298 172,298  172,298 172,298 172,298 172,298 
Table 4.4 presents the regressions estimating determinants of cash holdings (i) for the entire period in column 1 and 
(ii) interaction of proxies (DPS and GOV) with post-crisis dummy in column 2. Also, the impact of country-specific 
factors (ownership structure, legal system, financial development and financial system) are controlled in columns 3-
6. CASH is the ratio of cash and short-term investments to total assets. All variables are described in Table 4.2. FE vs. 
RE do not reject the test of overidentifying restrictions. ***, ** and * indicate a significant difference between groups 
at the 1%, 5% and 10% significance level. 



 

102 
 

more cash than those in high-governance countries. Also, as control variables, while 

several factors are known to play a role in determining cash holdings, Opler et al.’s 

(1999) baseline is used, which includes firm size, growth opportunities, volatility, 

investment, leverage, net working capital, cash flow and the R&D dummy as employed 

in more recent research (Duchin et al. 2017; Bates et al. 2018). Predicted parameters 

are reported in Table 4.4. 

Hypotheses 1-2 are tested by regressing the DPS and GOV on cash holdings as shown in 

Column 1 of Table 4.454 over the period 2001-2017. First, the dividend payers-DPS is 

negative but insignificant. Thus, financial constraints have no clear impact on cash 

holdings. While the precautionary motive proposes a significant negative relationship 

between DPS and cash holdings as proved by the more recent research (Chen et al. 

2018), Hypothesis 1 is rejected, which states cash holdings are more likely for 

constrained firms. 

Second, the governance-GOV is positively and significantly associated with cash (the 

coefficient of GOV is 0.028 at 1%), which rejects Hypothesis 2. This result is not 

confirmed by the agency motive that firms in low-governance countries hold more 

cash than those in high-governance countries as found by the empirical evidence 

(Dittmar et al. 2003; Seifert and Gonenc 2016, 2018). More recent research (Seifert 

and Gonenc 2016, 2018) supports Dittmar et al.’s (2003) findings and tests the role of 

creditor rights and governance on cash holdings across the worldwide sample. They 

conclude that firms in low-governance countries accumulate more cash than those in 

high-governance countries as supported by the agency motive. 

After the GFC, the picture differs as shown in Column 2 of Table 3.4 by testing 

Hypotheses 3-4. DPS and GOV, as main explanatory variables, are interacted with the 

post-crisis dummy (POST) to specify the changed impact of them on cash holdings 

following the GFC. Previous research (Dittmar et al. 2003; Han and Qiu 2007) 

comments that there is no systematic policy on cash holdings for unconstrained firms, 

whereas this study shows there is an upward and systematic policy for them (the 

coefficient of POST x DPS is 0.019 at 1%). Song and Lee (2012) prove this research’s 

findings by showing unconstrained East Asian firms decrease their investment 

opportunities and accumulate more cash than constrained East Asian firms after the 

 
54 In columns 1-2 (3-6), the firm-FE (industry-FE) controls the unobserved heterogeneity across firms 
(industries); so, firm (industry) dummies are included in estimations. However, since GOV captures both 
year- and country-FE, neither of them are included in models due to econometric issues (Byrne and 
O’Connor 2017b).   
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Asian crisis. However, this is not in line with the precautionary motive. Hence, while 

constrained firms face more problems during the GFC, unconstrained firms increase 

their cash stocks against potential exogenous shocks. Therefore, the findings do not 

reject Hypothesis 3 that cash holdings are more likely for unconstrained firms after an 

economic downturn.  

Furthermore, while GOV is significant and positive (the coefficient of GOV is 0.019 at 

1%), the coefficient of POST x GOV becomes negative and significant by −0.003 at 5%. 

This finding is contrary to the findings in Column 1, whereas the positive effect of GOV 

on cash holdings becomes negative after the GFC. The coefficient sign of POST x GOV is 

in line with the agency motive; that is why Hypothesis 4 is not rejected, which argues 

firms in low-governance countries accumulate more cash than those in high-

governance countries. More recently, Seifert and Gonenc (2018) show similar results 

applying GOV and La Porta et al.’s (1998) anti-director rights across the international 

sample.  

Firms in low-governance countries behave somewhat like in unconstrained firms that 

increase their cash level more after the GFC. This finding is confirmed by the agency 

motive, whereas it is not by precautionary motive of cash. Interestingly, there is a 

direct link between univariate- (Table 4.4.) and multivariate-analyses (Table 4.4). In 

sum, both univariate- and multivariate-analyses show a similar outcome. 

Besides, other country-specific factors are controlled by using dummy55 variables: (i) 

dispersed ownership dummy-DOD for ownership structure, (ii) the common-law 

dummy-ECL for the legal system, (iii) developed dummy-DD for financial development 

and (iv) market-based dummy-MD for the financial system in columns 3-6 of Table 4.4. 

respectively. Firms in countries that are dispersed ownership, the common-law and 

market-based accumulate less cash, whereas those that are developed hold more cash, 

which contrary to the agency motive. 

Firm-specific variables are also controlled in all regressions in Table 4.4. The 

coefficients of firm size, investment, leverage and net working capital have negative 

and significant coefficients confirming the precautionary motive and recent research 

(Huang-Meier et al. 2016). Nevertheless, the coefficients on cash flow, growth, 

volatility and R&D are positive and significant which is in line with the literature 

(Lozano and Duran 2017). The coefficient signs of the factors above show that both the 

 
55 Since country-specific dummies are time-invariant, they are omitted by regressing FE; that is why RE 
is applied in columns 3-6 instead of FE. 



 

104 
 

precautionary motive and the transaction motive have explanatory power specifying 

the cash policies of firms. 

The Speed of Adjustment of Cash Holdings 

The adjustment speed of cash holdings varies across institutional environments and 

time. Firms need to adjust their cash-level towards the target cash-level in time; that is 

why a partial adjustment may be necessary (Kim et al. 1998). Therefore, the partial 

adjustment model is employed to analyse the cash holdings’ adjustments as the more 

recent research does (Lozano and Duran 2017; Bates et al. 2018; Martinez-Sola et al. 

2018). The optimal cash holdings are tested across the pre- and post-crisis periods to 

understand how optimal cash holdings differ by the existence of financial constraints 

and governance; so, the sample is divided across financial constraints and governance 

excluding variables of dividend payers-DPS and governance-GOV from the model.  

The partial adjustment model includes the lagged cash and controls firm-level 

variables. As an empirical strategy, the least square dummy variable correction-LSDVC 

is employed as the robust estimator following Dang et al. (2015, 2018) supporting the 

Table 4.5. Adjustment Speed of Cash Holdings and the Global Financial Crisis 

 Dependent variable: CASH t 

 Panel A. Financial Constraints  Panel B. Governance 

 Constrained firms Unconstrained firms  Low−Governance High−Governance 

 PRE POST PRE POST  PRE POST PRE POST 
 (1) (2) (3) (4)  (5) (6) (7) (8) 
Optimal cash         
CASH t−1  0.422*** 0.459*** 0.631*** 0.641***  0.557*** 0.471*** 0.434*** 0.421*** 
 (0.014) (0.001) (0.009) (0.008)  (0.003) (0.001) (0.004) (0.000) 
Controls          
SIZE t−1 −0.016*** −0.002*** 0.003 0.000*  −0.007*** −0.001* −0.018*** −0.002*** 
 (0.004) (0.001) (0.003) (0.000)  (0.003) (0.007) (0.002) (0.005) 
GROW t−1 0.004*** 0.003*** −0.002*** 0.001*  0.000 0.003*** 0.004*** 0.005*** 
 (0.000) (0.000) (0.001) (0.001)  (0.002) (0.000) (0.002) (0.000) 
VOL t 0.072*** 0.036*** 0.137*** 0.023***  0.064*** 0.039*** 0.088*** 0.015*** 
 (0.007) (0.007) (0.003) (0.008)  (0.007) (0.007) (0.007) (0.007) 
INV t−1 −0.004*** −0.071*** −0.041 −0.054***  −0.040*** −0.060*** −0.013 −0.068*** 
 (0.000) (0.007) (0.042) (0.013)  (0.021) (0.003) (0.014) (0.026) 
LEV t−1 −0.010*** 0.019*** −0.001 −0.013  0.012*** −0.021** −0.012** −0.012*** 
 (0.002) (0.012) (0.007) (0.015)  (0.005) (0.011) (0.012) (0.003) 
NWC t−1 −0.007 0.001 0.102*** 0.051***  0.042*** 0.010*** −0.010*** 0.004 
 (0.010) (0.000) (0.013) (0.009)  (0.011) (0.014) (0.006) (0.003) 
CFLOW t−1 −0.007 0.013 0.019 −0.007**  −0.007*** 0.010** 0.003 0.018*** 
 (0.008) (0.002) (0.033) (0.003)  (0.000) (0.014) (0.005) (0.007) 
R&D t−1 −0.000 −0.002 −0.003 −0.001  −0.004*** 0.001 0.005 −0.009*** 
 (0.004) (0.000) (0.003) (0.001)  (0.001) (0.002) (0.001) (0.000) 
Firm FE          

Year FE          

# of firms 6,953 13,019 5,494 8,715  5,030 13,295 4,698 9,533 
# of N 23,892 51,757 20,991 43,088  23,389 58,360 21,494 36,485 
Period 2001−06 2010−17 2001−06 2010−17  2001−06 2010−17 2001−06 2010−17 

POST−PRE (9) = (2) − (1)  (10) = (4) − (3)  (11) = (6) − (5) (12) = (8) − (7) 
Difference 0.037 [15.14***]  0.010 [5.47**]   −0.086 [46.14***]  −0.013 [8.57***]  
Table 4.5 reports the adjustment speed of cash holdings across (i) financial constraints by Panel A and (ii) governance by 
Panel B for the PRE (2001−2006) and POST (2010−2017) periods by employing the LSDVC. Cash holding adjustment speeds 
are calculated ‘1− the coefficient of lagged cash’. CASH is the ratio of cash and short-term investments to total assets. All 
variables are defined in Table 4.2. ***, ** and * indicate a significant difference between groups at the 1%, 5% and 10% 
significance level, respectively. 
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earlier conclusions reached by Flannery and Hankins (2013). Since the SOA equals one 

minus the coefficient for the lagged cash, the SOA does not have a standard error and 

has been calculated from adjusted coefficients of lagged cash.  

In Table 4.5, the cash adjustments are investigated across financial constraints in 

Panel A and governance in Panel B for testing of Hypotheses 5-8. Previous research 

mentions that the SOA differs across the institutional settings. Lozano and Duran 

(2017), for example, report that family firms which are financially more constrained, 

adjust their cash ratio towards the target cash level 3% quicker than non-family firms 

do, because they are more high-cash balance firms than non-family firms. 

Consequently, it is predicted that constrained firms are more likely to accumulate cash 

than unconstrained firms which confirms higher SOA for constrained firms than 

unconstrained firms as proposed by the Hypothesis 5 as shown in columns 1 and 3 for 

pre-crisis and columns 2 and 4 for post-crisis. Therefore, Hypothesis 5 is not rejected. 

Specifically, constrained firms have a quicker adjustment speed on cash by 21% (18%) 

before (after) the GFC. The results are in line with the precautionary motive, 

transaction motive and the empirical evidence (Flannery and Rangan 2006; Martinez-

Sola et al. 2018). More recently, Martinez-Sola et al. (2018) compare the SOA of 

Spanish firms and show that small and medium-sized firms have higher cash and SOA 

than larger firms. 

However, the picture slightly differs after the GFC. As pointed out by Chen et al. 

(2018), unconstrained firms have pre-saved cash just after the 2000 dot-com crisis 

and before the GFC, but constrained firms face more problems during this period. The 

findings show that while constrained firms continue to face problems just after the 

GFC and during the Eurozone crisis, unconstrained firms have a systematic upward 

shift after 2008. Therefore, the predictions are in the opposite direction for the SOA of 

constrained firms and unconstrained firms. Contrary to the predictions of the 

precautionary and transaction motive, constrained firms decrease their cash 

adjustments by 3.7% from Column 1 to Column 2, while unconstrained firms decrease 

their cash adjustments by 1% from Column 3 to Column 4. Thus, constrained firms 

decrease their cash adjustments, compared to unconstrained firms, which concludes 

by not rejecting Hypothesis 7. 

Considering the time differences, this study is an original first-time approach in the 

literature by examining the cash adjustments across the level of governance. Contrary 

to the agency motive, the findings in columns 5 and 7 for pre-crisis and in columns 6 
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and 8 for post-crisis show that firms in high-governance countries have higher cash 

adjustments by 12.4% and 5% than for those in low-governance countries before and 

after the GFC, respectively. Hypothesis 6 is not rejected and supported by the agency 

motive. However, this result is in line with Lozano and Duran (2017), which is shown 

that family firms in high-governance countries have a quicker cash adjustment than 

those in low-governance countries in Europe. 

Nevertheless, firms in Germany, Netherlands and the UK, as the high-governance 

European countries and those in France and Italy as the low-governance European 

countries in the sample over 2010-2017 have also faced the Eurozone crisis (2010-

2012). Figure 4.1 above shows that firms in high-governance countries also suffer 

from Eurozone crisis in the aftermath of GFC, whereas those in low-governance 

countries systematically increase their cash stocks resulting in a higher increase in a 

cash adjustment for those firms. Consequently, Hypothesis 8 is not rejected. The results 

show that firms in low-governance countries increase their cash adjustments by 8.6% 

from Column 5 to Column 6, whereas those in high-governance countries rise by 1.3% 

from Column 7 to Column 8 in Table 4.5 which supports the agency motive. 

The change in coefficients of lagged cash from POST to PRE is (i) positive for 

unconstrained (constrained) firms with 1% (4.7%) in Column 9 (10) and (ii) negative 

for firms in low-governance (high-governance) countries with 8.6% (1.3%) in Column 

11 (12). These results also support the precautionary motive and the agency motive. It 

can be concluded that the SOA of cash varies across institutional settings and time. 

4.5.3. Further Analyses 

Ownership Structure 

The sample is constructed by the variation on ownership structure at country-level; 

that is why sampled countries are classified as concentrated ownership, dispersed 

ownership and family ownership. All hypotheses are re-examined by pooling the 

sample as shown in Appendix 4.5. Regarding the static panel analyses, DPS has an only 

significant (negative) impact on cash holdings across dispersed ownership for the 

entire period. However, a positive and significant association between POST x DPS and 

cash holdings arises for all three ownership structures, which results with the failure 

of the precautionary motive after the GFC. Next, while GOV has a significant and 

negative effect on cash for dispersed- and concentrated-ownership countries, it is the 

opposite for family ownership countries between 2001 and 2017. In the post-GFC 

period, POST x GOV has a negative (positive) role on cash holdings for dispersed 
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(family) ownership countries. In other words, the countries that face shareholder-

manager (controlled shareholder-minority shareholder) problem are less (more) 

likely to hold cash. Furthermore, dynamic panel results show that the SOA of cash 

similar for the firms in both concentrated- and family-ownership countries and higher 

than those in dispersed ownership countries. Also, the SOA of cash significantly 

decreases from pre- to post-GFC across ownership structure.  

Net Cash 

All analyses repeated by applying net cash as an alternative measure of cash holdings 

in Appendix 4.6. Contrary to the main findings in columns 1-2 of Table 4.4, while the 

negative effect of DPS on cash becomes significant (the coefficient of DPS is −0.003 at 

the 5%) as supported by the precautionary motive in Column 1, the significant 

positive impact of GOV increases by 0.005 at 1% after the GFC, which is not in line with 

the agency motive in Column 2. Also, the SOA of net cash significantly declines by 9% 

after the GFC due to dropping cash holdings from pre- to post-GFC. 

Placebo Tests 

The same methodology in Table 4.5 is replicated for the SOA regressions using 

alternative sub-periods as placebo periods in Appendix 4.7. Especially, pre-crisis 

(post-crisis) is divided into two equal periods: 2001-2003 and 2004-2006 (2010-2013 

and 2014-2017). In total, five placebo periods arise to check whether the variation on 

SOA of cash is random or consistent with the mean of cash. First, the SOA of cash drops 

for both constrained firms and unconstrained firms after the GFC. Next, firms in either 

low- or high-governance countries rise their SOA of cash in the second period of pre-

crisis and post-crisis. The results show that the findings are consistent with those in 

the main findings and have more explanatory power to clearly understand the trends 

on SOA of cash in sub-periods.    

Sample Composition 

The proportion of US, Japanese and Indian firms in the sample are 28.3%, 26.3% and 

11.9% sequentially; that is why static panel hypotheses are retested across the 

weighted sample in Column 1, excluding the three countries above in that order in 

columns 2-4 of Appendix 4.8. The effect of DPS on cash remains qualitatively the same 

for the entire period and the post-crisis period. However, contrary to the main 

findings, the positive impact of GOV becomes stronger by the weighted sample after 

the GFC. Especially, while US firms are excluded from the sample, the role of GOV on 

cash becomes vague in post-GFC period. Second, since Japan is a well-governed and 
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cash hoarding country when it is excluded from the sample, the negative of GOV on 

cash becomes stronger after the GFC. Third, the sample does not affect the results by 

excluding Indian firms. In conclusion, the sample composition is sensitive for 

governance at country-level but not financial constraints at firm-level. 

4.6. Conclusions 

This research examines how the trend of cash holdings has changed after the GFC 

across the variation in financial constraints and governance. The sample includes 

172,298 firm-years in eleven countries, which have various ownership structures from 

2001 to 2017. As an empirical strategy, FE for static- and LSDVC for dynamic-panel 

analyses are employed to obtain robust results. 

Unconstrained firms accumulate less cash than constrained firms as confirmed by the 

precautionary motive and previous research. Farinha et al. (2018) show that 

constrained UK firms hold more cash than unconstrained firms. After the GFC, 

interestingly, unconstrained firms systematically increase their cash level contrary to 

constrained firms. Chen et al. (2018) find similar results for US firms after the 2000 

dot-com crash. The findings differ from Chen et al. (2018) by showing similar results 

for eleven countries for the post-GFC. Next, firms in high-governance countries hold 

more cash contrary to the agency motive and literature (Dittmar et al. 2003). Seifert 

and Gonenc (2016) have recently mentioned that firms in low-governance countries 

hoard more cash than those in high-governance countries. However, this is the first 

study that shows that firms in low-governance countries increased their cash level 

more after the GFC as confirmed by the agency motive.  

Furthermore, regarding optimal cash holdings’ analyses, constrained firms have faster 

cash adjustments than unconstrained firms as confirmed by the precautionary motive. 

The findings are also supported by more recent studies (Lozano and Duran 2017; 

Martinez-Sola et al. 2018), which find constrained or smaller firms have quicker 

adjustments of cash than unconstrained or larger firms. However, unconstrained firms 

decrease their cash adjustments less than constrained firms, which encounter more 

problems in accessing finance during the GFC. While firms in low-governance 

countries have slower cash adjustments, they raised their cash adjustments more than 

those in high-governance countries during the post-crisis. 

Regarding the contribution of this study, the paper explores, for the first time, the role 

of financial constraints and governance on cash holdings and optimal cash holdings for 
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the post-GFC. Following the GFC, first, regarding static panel results, (i) unconstrained 

firms have a systematic cash policy; and (ii) firms in low-governance countries follow 

agency motive predictions by holding more cash. Second, concerning dynamic panel 

results, (iii) unconstrained firms decrease their cash adjustments lower; and (iv) firms 

in low-governance countries have quicker cash adjustments as supported by the 

agency motive. In conclusion, the precautionary motive loses its significance, as 

opposed to the agency motive in the post-GFC period. 

As the primary implication for practice, constrained and unconstrained firms should 

consider the possibility of financial crashes, and their impacts in terms of facing 

potential difficulties in accessing external finance to direct their investment policies 

and make cash decisions. Then, since having a broad range sample that includes a 

variety of governance levels, shareholders and creditors should consider the market 

imperfections and institutional settings to make more informed and prudent cash 

decisions regarding which firms to invest in. While the sample is ample to address the 

research questions, further research may investigate all recent financial crises to 

generalise the effect of turbulences on cash policy by using international evidence. 
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4.7. Appendices 

Appendix 4.1. Sample Distribution across Country and Industry 
   Country # of firms # of N % of N       Industry # of firms # of N % of N 
1 France 602 6,750 4.9    1 Oil & Gas 903 7,222 4.2 
2 Germany 609 7,095 4.1    2 Chemicals 798 7,336 4.3 
3 India 2,290 20,541 11.9    3 Basic Resources 959 9,095 5.3 
4 Indonesia 390 4,084 2.4    4 Construction & Materials 919 10,787 6.3 
5 Italy 216 2,335 1.4    5 Industrial Goods & Services 3,381 39,626 24.0 
6 Japan 3,402 45,392 26.3    6 Automobiles & Parts 537 6,432 4.7 
7 Korea 1,878 19,750 11.5    7 Food & Beverage 1,129 11,590 6.7 
8 Netherlands 104 1,407 0.8    8 Personal & Household Goods 1,506 15,823 9.2 
9 Turkey 292 2,976 1.7    9 Healthcare 1,833 15,358 8.9 
10 UK 1,334 13,126 7.6  10 Retail 1,064 10,909 6.3 
11 US 5,763 48,842 28.3  11 Media 760 6,654 4.9 
     Total       16,880     172,298        100.0  12 Travel & Leisure 736 7,429 4.3 
     13 Telecommunications 173 1,643 1.0 
     14 Technology 2,182 22,394 14.0 
          Total       16,880 172,298  100.0 
Appendix 4.1 reports the distribution of the number (#) of firms, (#) of observations (N) and the percentage (%) of observations across country and 
industry, respectively. The sample on 172,298 firm-years standing for 16,880 sample firms in eleven countries is retrieved from Worldscope in 
Datastream International. Source. Worldscope 
 

Appendix 4.2. Descriptive Statistics 

Variables N Mean SD Min p25 Median p75 Max 

CASH 192,924 0.179 0.197 0.000 0.042 0.112 0.240 1.000 
CNET 192,924 0.222 0.247 0.000 0.043 0.125 0.302 1.000 

DPS t−1 172,298 0.465 0.499 0.000 0.000 0.000 1.000 1.000 
SIZE t−1 172,298 11.842 2.176 4.745 10.441 11.222 12.884 26.284 

GROWt−1 172,298 1.885 2.378 0.068 0.867 1.137 1.784 19.377 
VOL t 172,298 0.063 0.116 −0.155 0.013 0.056 0.104 1.119 

INV t−1 172,298 0.046 0.061 0.000 0.008 0.026 0.058 0.904 
LEV t−1 172,298 0.240 0.222 0.000 0.043 0.198 0.370 1.000 
NWC t−1 172,298 −0.006 0.267 −1.446 −0.092 0.021 0.136 0.946 

CFLOWt−1 172,298 0.064 0.105 −0.155 0.010 0.053 0.096 1.119 
R&D t−1 172,298 0.466 0.499 0.000 0.000 0.000 1.000 1.000 

GOV 186,209 0.955 0.595 −0.930 0.760 1.223 1.308 1.909 
CC 186,209 1.034 0.778 −1.134 0.483 1.319 1.573 2.317 

GE 186,209 1.225 0.613 −0.451 1.082 1.477 1.603 2.119 
PS 186,209 0.320 0.717 −2.114 0.163 0.475 0.924 1.663 

RL 186,209 1.045 0.659 −0.781 0.926 1.177 1.544 2.077 
RQ 186,209 1.162 0.621 −0.966 0.980 1.420 1.599 2.047 

VA 186,209 0.944 0.370 −0.707 0.711 1.050 1.124 1.717 
DOD 192,924 0.367 0.482 0.000 0.000 0.000 1.000 1.000 

ECL 192,924 0.499 0.500 0.000 0.000 0.000 1.000 1.000 
DD 192,924 0.724 0.447 0.000 0.000 1.000 1.000 1.000 

MD 192,924 0.504 0.500 0.000 0.000 1.000 1.000 1.000 
Appendix 4.2 reports the descriptive statistics across cash ratios and its explanatory variables. Variable definitions are presented in Table 4.2. 
The number of observations (N), mean, standard deviation (SD), minimum, percentiles of 25, 50 and 75 and maximum values are presented, 
respectively for each variable. We winsorise all variables at the 1% and 99% level to overcome outliers. Source. Worldscope / World Bank 
 

Appendix 4.3. Correlation Matrix 
Panel A. Firm−level 
Variables CASH CNET DPSt−1 SIZEt−1 GROWt−1 VOL t INVt−1 LEVt−1 NWCt−1 CFLOWt−1 

CNET 0.924          
DPS t−1 −0.114 −0.106         
SIZE t−1 −0.151 −0.148 0.370        
GROWt−1 0.261 0.218 −0.208 −0.220       
VOL t 0.158 0.174 −0.178 −0.162 0.113      
INV t−1 −0.153 −0.148 0.044 0.004 0.029 −0.004     
LEV t−1 −0.307 −0.336 −0.165 0.024 0.168 −0.074 0.106    
NWC t−1 −0.115 −0.074 0.210 0.025 −0.523 −0.059 −0.047 −0.432   
CFLOWt−1 −0.096 −0.071 0.330 0.107 −0.159 −0.035 0.142 −0.148 0.237  
R&D t−1 0.153 0.171 0.068 0.183 0.003 0.012 −0.084 −0.121 0.074 −0.026 

Panel B. Country−level 
Variables GOV CC GE PS RL RQ VA DOD ECL DD 
CC 0.976          
GE 0.984 0.959         
PS 0.885 0.815 0.849        
RL 0.960 0.929 0.952 0.776       
RQ 0.981 0.951 0.969 0.828 0.950      
VA 0.920 0.918 0.881 0.730 0.878 0.914     
DOD 0.463 0.469 0.468 0.137 0.582 0.542 0.507    
ECL −0.101 −0.058 −0.098 −0.414 −0.001 0.018 0.094 0.755   
DD 0.869 0.891 0.821 0.765 0.796 0.843 0.858 0.476 0.023  
MD 0.336 0.277 0.382 0.087 0.514 0.412 0.262 0.763 0.463 0.074 
Appendix 4.3 reports the correlation matrices across the firm− and country−level determinants of cash in Panel A and Panel B,  respectively. Variable 

definitions are presented in Table 4.2. In Panel A, the variance inflation factors (VIF) of firm-level explanatory variables to check the multicollinearity 
problem in our dataset. Specifically, the mean VIF is 1.28 and each VIF value for all variables is smaller than 1.76 (it should be smaller than 10 (Freund et 
al. 2006)). Therefore, firm-specifics do not suffer from multicollinearity. However, there is a high correlation between country-specific variables as 

shown as bold in Panel B.  VIF values are larger than 10 when all country-specific variables are used in one model; so, they are separately used to control 
their role on analyses. Source. Worldscope / World Bank 
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Appendix 4.4. Cash Trends across Countries and Country-specifics 
Panel A. Countries 

                         

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 4.4. (Continued)  
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Appendix 4.4. (Continued) 
Panel B. Country-specifics 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Worldscope 
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Appendix 4.5. Retest Hypotheses across Ownership Structures 

Panel A. Determinants 
 Dependent variable: CASH t 

 Dispersed ownership  Concentrated ownership  Family ownership 
 (1) (2)   (3) (4)   (5) (6) 

Financial constraints         

POST x DPS t−1  0.021***   0.014***   0.013*** 
  (0.003)   (0.005)   (0.001) 
DPS t−1 −0.005** −0.016***  0.003 −0.007  −0.001 −0.007*** 
 (0.002) (0.003)  (0.003) (0.003)  (0.001) (0.001) 
Governance         
POST x GOV  −0.012***   −0.003   0.009*** 
  (0.002)   (0.003)   (0.001) 
GOV −0.032*** −0.049***  −0.030** −0.020*  0.050*** 0.005 
 (0.011) (0.011)  (0.005) (0.005)  (0.002) (0.002) 
Controls         
SIZE t−1 −0.009*** −0.008***  −0.009*** −0.010***  −0.007*** −0.010*** 
 (0.002) (0.002)  (0.002) (0.002)  (0.001) (0.001) 
GROW t−1 0.008*** 0.008***  0.009*** 0.009***  0.006*** 0.007*** 
 (0.001) (0.001)  (0.002) (0.002)  (0.001) (0.001) 
VOL t 0.028*** 0.031***  0.020* 0.021*  0.037*** 0.033*** 
 (0.009) (0.009)  (0.012) (0.012)  (0.004) (0.004) 
INV t−1 −0.185*** −0.189***  −0.164*** −0.162***  −0.114*** −0.106*** 
 (0.016) (0.016)  (0.027) (0.027)  (0.007) (0.007) 
LEV t−1 −0.164*** −0.164***  −0.153*** −0.152***  −0.114*** −0.117*** 
 (0.007) (0.007)  (0.014) (0.014)  (0.005) (0.005) 
NWC t−1 −0.043*** −0.045***  −0.069*** −0.069***  −0.052*** −0.113*** 
 (0.006) (0.006)  (0.012) (0.012)  (0.004) (0.004) 
CFLOW t−1 −0.004 −0.002  0.036* 0.039**  0.066*** 0.054*** 
 (0.011) (0.011)  (0.020) (0.020)  (0.008) (0.008) 
R&D t−1 0.009** 0.009**  0.002 0.001  0.001 0.068 
 (0.004) (0.004)  (0.004) (0.004)  (0.001) (0.001) 
Constant 0.450*** 0.450***  0.322*** 0.335***  0.256*** 0.269*** 
 (0.045) (0.045)  (0.056) (0.054)  (0.022) (0.021) 
Industry FE         

Adjusted R2 0.670 0.670  0.677 0.677  0.757 0.757 
# of firms 7,097 7,097  1,607 1,607  8,176 8,176 
# of N 61,968 61,968  18,228 18,228  92,102 92,102 

Panel B. Adjustment Speed 
 PRE POST  PRE POST  PRE POST 

Optimal cash (7)  (8)   (9)  (10)   (11)  (12)  
CASH t−1 0.376*** 0.436***  0.514*** 0.609***  0.516*** 0.633*** 
 (0.013) (0.014)  (0.004) (0.003)  (0.017) (0.002) 
# of firms 2,752 4,000  895 1,201  3,400 6,732 
# of N 15,743 26,125  5,174 8,002  19,703 45,076 
POST – PRE (13) = (8) – (7)  (14) = (10) – (9)  (15) = (12) – (11) 
Difference 0.060 [28.14***]   0.095 [47.64***]   0.117 [54.48***]  

Appendix 4.5 presents the determinants and adjustment speed of cash holdings across ownership structures: 

dispersed, concentrated and family. Variables are presented in Table 4.2. ***, ** and * indicate a significant difference 
between groups at the 1%, 5% and 10% significance level, respectively. 
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Appendix 4.6. Retest Hypotheses by Alternative Measure of Cash 

Panel A. Determinants Dependent variable: CNET t 
 (1)  (2)  
Financial constraints    
POST x DPS t−1   0.026*** 
   (0.002) 
DPS t−1 −0.003**  −0.017*** 
 (0.001)  (0.001) 
Governance    
POST x GOV   0.005*** 
   (0.001) 
GOV 0.067***  0.044*** 
 (0.002)  (0.002) 
Controls    
SIZE t−1 0.011***  0.004***  

(0.001)  (0.001) 
GROW t−1 0.008***  0.009***  

(0.001)  (0.001) 
VOL t 0.021***  0.015**  

(0.006)  (0.006) 
INV t−1 −0.174***  −0.163***  

(0.010)  (0.010) 
LEV t−1 −0.180***  −0.178*** 
 (0.005)  (0.005) 
NWC t−1 −0.047***  −0.046***  

(0.004)  (0.004) 
CFLOW t−1 0.032***  0.037*** 
 (0.008)  (0.008) 
R&D t−1 0.015  0.014 
 (0.002)  (0.002) 
Constant 0.107***  0.149*** 
 (0.023)  (0.022) 
Firm FE    
Adjusted R2 0.694  0.696 
# of firms 16,880  16,880 
# of N 172,298  172,298 
Panel B. Adjustment Speed PRE  POST 
Optimal Cash (3)   (4)  
CNET t−1 0.455***  0.545*** 
 (0.005)  (0.002) 
# of firms 7,047  11,933 
# of N 40,620  79,203 
POST − PRE (5) = (4) – (3)   
Difference 0.090 [28.86***]   
Appendix 4.6 presents the regressions estimating (i) determinants of net cash for the entire period in column 
1 and interaction of proxies (DPS and GOV) with post-crisis dummy in column 2 and (ii) the adjustment speed 
of net cash in columns 3-4. CNET is the cash and short-term investments to the difference between total assets 
and cash and short-term investments. Variables are presented in Table 4.2. *** and ** indicate a significant 
difference between groups at the 1% and 5% significance level, respectively. 
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Appendix 4.7. Placebo Periods for Adjustment Speed 

 2001-2003 2004-2006 2007-2009 2010-2013 2014-2017 

Panel A. Financial Constraints      

Constrained (1) (2) (3) (4) (5) 
CASH t−1 0.442*** 0.387*** 0.387*** 0.397*** 0.468*** 
 (0.006) (0.032) (0.011) (0.007) (0.021) 
# of firms 5,064 5,652 7,379 9,818 8,715 
# of N 11,309 12,144 16,309 27,105 22,754 
Unconstrained (6) (7) (8) (9) (10) 
CASH t−1 0.701*** 0.691*** 0.604*** 0.642*** 0.692*** 
 (0.060) (0.006) (0.017) (0.004) (0.023) 
# of firms 4,071 5,092 6,707 7,337 7,366 
# of N 9,035 11,932 16,120 21,326 21,413 

Panel B. Governance      

Low-governance (11) (12) (13) (14) (15) 

CASH t−1 0.558*** 0.576*** 0.477*** 0.618*** 0.508*** 
 (0.006) (0.013) (0.032) (0.021) (0.007) 
# of firms 3,984 4,654 6,539 11,182 8,600 
# of N 11,034 12,350 18,228 19,251 27,572 

High-governance (16) (17) (18) (19) (20) 

CASH t−1 0.465*** 0.395*** 0.406*** 0.390*** 0.589*** 
 (0.046) (0.022) (0.032) (0.025) (0.006) 
# of firms 3,362 4,378 5,259 8,623 4,778 
# of N 9,310 11,726 14,201 19,180 16,595 

All models include (i) control explanatory variables, (ii) Firm-FE and (iii) Year-FE.  

Appendix 4.7 repeats the cash holding adjustment analyses in Table 4.5 for the placebo periods: (i) 2001-2003, (ii) 

2004-2006, (iii) 2007-2009, (iv) 2010-2013, (v) 2014-2017 by applying LSDVC and keeping at least two consecutive 
years to capture the adjustment in time. *** indicates a significant difference between groups at the 1%. 

      

 
Appendix 4.8. Sample Composition 
 Dependent variable: CASH t 
 Weighted 

Sample 
Excluding 
US 

Excluding 
Japan 

Excluding 
India 

Variables (1)  (2)  (3)  (4)  

POST x DPSt−1 0.008*** 0.017*** 0.014*** 0.018*** 
 (0.003) (0.001) (0.001) (0.002) 
DPSt−1 −0.010*** −0.011*** −0.009*** −0.012*** 
 (0.003) (0.001) (0.001) (0.001) 
POST x GOV 0.006*** −0.001 −0.005*** −0.000** 
 (0.002) (0.001) (0.001) (0.001) 
GOV 0.013*** 0.032*** −0.039*** 0.020*** 
 (0.002) (0.002) (0.002) (0.003) 
SIZE t−1 −0.005*** −0.013*** −0.011*** −0.015*** 
 (0.001) (0.001) (0.001) (0.001) 
GROW t−1 0.016*** 0.008*** 0.008*** 0.007*** 
 (0.001) (0.000) (0.000) (0.000) 
VOL t 0.016** 0.038*** 0.038*** 0.038*** 
 (0.007) (0.005) (0.005) (0.005) 
INV t−1 −0.254*** −0.125*** −0.150*** −0.185*** 
 (0.015) (0.00) (0.009) (0.011) 
LEV t−1 −0.259*** −0.128*** −0.146*** −0.153*** 
 (0.007) (0.005) (0.005) (0.005) 
NWC t−1 −0.087*** −0.055*** −0.047*** −0.052*** 
 (0.006) (0.00) (0.004) (0.005) 
CFLOW t−1 0.001 0.045*** 0.016*** 0.018*** 
 (0.013) (0.00) (0.008) (0.008) 
R&D t−1 0.029*** −0.003 −0.007* −0.005* 
 (0.003) (0.002) (0.002) (0.002) 
Constant 0.228*** 0.177*** 0.237*** 0.310*** 
 (0.010) (0.006) (0.007) (0.022) 
Firm FE     

Industry FE     

Adjusted R2 0.707 0.713 0.694 0.706 
# of firms 16,880 11,117 13,478 14,590 
# of N 172,298 123,456 126,906 151,757 
Appendix 4.8 presents the determinants of cash holdings across the weighted sample and excluding US, Japan and India from 
the whole sample. All variables are described in Table 4.2. Standard errors are presented in brackets (). ***, ** and * indicate 
a significant difference between groups at the 1%, 5% and 10% significance level, respectively.  
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CHAPTER 5 

THE EFFECT OF AGENCY PROBLEMS AND GLOBAL FINANCIAL CRISIS ON 

DIVIDEND PAYOUTS: EVIDENCE ACROSS COUNTRIES56 

Abstract 

This research explores the impact of the global financial crisis 2007-2009 (GFC) as 

well as agency problems on dividends in eleven countries. In the aftermath of the GFC, 

first, an increasingly positive relationship exists between dividends and the common-

law and governance. Next, share repurchases are also positively associated with the 

common-law, governance and components of governance, which is in line with the 

outcome model. Lastly, dividends that are used as a signalling device, which is 

consistent with the signalling hypothesis, have an increasing positive association with 

growth opportunities. Based on the results above, hypotheses of agency costs and 

signalling have more explanatory power on dividend payouts due to the growing 

agency problems following the GFC. 

JEL Codes: C23, C24, G01, G32, G35, G38 

Keywords: Agency problems, Common-law, Dividend payouts, Global financial crisis, 

Governance, Growth opportunities, Signalling hypothesis, Tobit model 

 

 

 

 

 

 

 

 

 

 
56 This chapter was presented in BAFA 2018 Annual Conference with Doctoral Masterclasses. I thank all 
participants of conference and more specifically Professor Andrew Stark for his useful comments. 
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5.1. Introduction 

Dividend payout policy is related to the choices of firms as to whether and how to 

return earnings to shareholders. When an economic downturn occurs, agency 

problems which are the information asymmetry and agency costs between the 

principal (manager) and agent (shareholder/investor) increase, the picture of 

dividend payouts may differ. Grounded in agency costs hypothesis57 and signalling 

hypothesis58, this study offers an analysis of the association between dividend payouts 

and agency problems as well as the global financial crisis 2007-2009 (GFC) employing 

(i) agency costs by the common-law and governance and (ii) information asymmetry by 

growth opportunities. 

While recent literature shows the impact of the GFC, mostly for US firms (Abreu and 

Gulamhussen 2013; Hauser 2013; Al-Malkawi et al. 2014; Bliss et al. 2015; Floyd et al. 

2015; Attig et al. 2016; Nguyen and Tran 2016; Iyer and Rao 2017; Tran et al. 2017), 

the trend on dividends after the GFC across a multi-country sample has not been 

investigated by literature. While more recent literature (Byrne and O’Connor 2017b; 

Jiraporn and Lee 2017; LaRiviere et al. 2017; Smith et al. 2017; Tran et al. 2017; 

Atanassov and Mandell 2018; Pahi and Yadav 2019) empirically test both outcome and 

substitute models since La Porta et al. (2000), few studies assess the relationship 

between institutional settings and dividends in the financial crisis context. For 

example, Sawicki (2009) examines the relationship between agency problems and 

dividend payouts before and after the Asian 1997-1998 crisis. She proves the role of 

the Asian crisis as well as agency problems in impacting on dividends for five 

Southeast Asian countries with different levels of governance and legal systems, which 

shows that significant changes occurred after the Asian crisis. Furthermore, Tran et al. 

(2017) have recently analysed the impact of both shareholder rights and creditor 

rights on dividends over 2008-2012. They find dividends negatively related to either 

shareholder rights or creditor rights, contrary to Sawicki (2009). However, their 

 
57 Agency costs hypothesis concentrates on agency problems between insiders (managers/controlling 
shareholders) and outsiders (investors/minority shareholders) (Easterbrook 1984; Jensen 1986). Also, 
La Porta et al. (2000) develop a theoretical framework for agency costs of dividend, setting up an 
outcome and substitute model of dividends. They propose that the high-governance means high 
dividends, which are the outcome of well-governed firms or countries (Renneboog and Szilagyi 2015; 
Byrne and O’Connor 2017a). However, dividend payments may show mixed results for firms in low-
governance countries. Contrary to the outcome model, the substitute model of dividend proposes that 
firms in high-governance countries do not need to pay dividends, but those in low-governance countries 
should make dividend payments to establish a reputation (Jiraporn and Ning 2006; Chae et al. 2009; 
Sawicki 2009; Atanassov and Mandell 2018).  
58 According to the signalling hypothesis, firms may use dividends as a signalling device to mitigate the 
asymmetric information between shareholders and managers (Bhattacharya 1979; Miller and Rock 
1985). 
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analysis may suffer by investigating the role of agency costs in the GFC context. First, 

they use (i) shareholder rights of Djankov et al. (2008) and (ii) creditor rights of 

Djankov et al. (2007), but they cannot capture the exact impact of the GFC due to 

employing time-invariant variables. Also, while their sample includes 41 countries, 

they cannot indicate differences in governance across countries because either 

shareholder rights or creditor rights may obtain the same values for different 

countries. Finally, their findings cannot be reliable due to referring to post-GFC by 

combining 2008-2009 with 2010-2012. So far, the changing role of governance that 

differs across country and year on dividends has not yet been extensively investigated 

by clearly considering the post-GFC since 2010. 

This study examines the role of agency problems and the GFC in impacting on dividend 

payouts for 172,298 firm-years from eleven countries that have various agency 

problems over the period 2001-2017. The random effects (RE) panel Tobit is used 

with lagged firm-level variables that mitigate any endogeneity problem across the 

firm-specific factors. Firms in high-governance countries are more likely to pay 

dividends, whereas it is vice versa for those in common-law countries for the entire 

period. However, an increasingly positive relationship is documented between 

dividends and governance and the common-law after the GFC, which confirms the 

outcome model. In conclusion, the role of institutional settings on dividend policy 

differs following the GFC. Furthermore, the findings support the signalling hypothesis 

that dividends are positively related to growth following the GFC. Thus, firms use 

dividend payments as a signalling device. 

This research contributes to empirical research in many ways. This is the first study in 

dividend context that uses the WGI that points out six aspects of governance by 

varying each country and year. It expands previous literature and analyses the 

changing role of governance as well as the legal system, ownership structure, financial 

development and financial system on dividend payouts in the post-GFC. Lastly, the 

sample period 2001-2017 that covers before, during and after the GFC may offer 

additional insights on dividend payout decisions to understand the trends on dividend 

policies of firms with the existence of a financial crisis and the diversity in institutional 

settings.  

The rest of the study proceeds as follows: Section 5.2 reviews the literature and 

develops hypotheses. Section 5.3 and Section 5.4 explain the model and sample, 

respectively. Section 5.5 evaluates empirical results. Section 5.6 concludes the study. 



 

120 
 

5.2. Literature Review and Hypotheses 

5.2.1. Theoretical Framework 

The partial adjustment model of Lintner (1956) and irrelevance propositions59 of 

Miller and Modigliani (MM 1961) form the basis of dividend policy. Frankfurter et al. 

(2003: 167) specify that any theory-based finance paradigm cannot entirely clarify the 

dividend policy as commented on by Black (1976) who argues that the dividend is a 

puzzle60 under the economic uncertainty. The dividend literature works to solve this 

puzzle using theoretical frameworks which are developed by relaxing MM’s (1961) 

assumptions. Specifically, two main hypotheses which are agency costs and signalling 

investigate the agency problems in the context of dividend.  

Agency Costs Hypothesis 

Jensen and Meckling (1976) argue that agency problems arise due to the conflict of 

interest between managers and shareholders. Easterbrook (1984) and Jensen (1986) 

also assume that dividends benefit shareholders to create a control and discipline 

mechanism on managers instead of directly interfering with the company’s 

management. Dividend payments provide information on reducing future agency costs 

and investments in projects with negative net present value (NPV). Dividends also 

include information about the future of the company in aligning interests of 

shareholders and managers and investing in positive NPV projects by managers.  

To show the role of agency problems on dividends in the international concept, La 

Porta et al. (2000) develop dividend models of outcome and substitute extending the 

agency approach of dividend. First, the outcome model of dividends (La Porta et al. 

2000) which is grounded in Jensen’s (1986) free cash flow hypothesis proposes that 

they are an outcome of a strong legal system for investors. Specifically, dividends are 

paid to minority shareholders due to their legal powers to urge firms under an 

efficient legal system. Hence, dividend payouts preclude insiders who may enjoy with 

a high percentage of a firm’s earnings for themselves. While shareholders can force the 

board to pay dividends in a high-governance country, those in a low-governance 

country cannot (La Porta et al. 2000).  

 
59 The dividend irrelevance theorem assumes that firms’ both financing and investment decisions are 
independently determined from the dividend policy in perfect capital market conditions. 
60 From the numerous economists’ point of view, while investors do not mind whether the firm disgorge 
cash, they reward dividend payer firms with higher firm-value. According to investors, they have already 
owned the firm; so, they should not count to reinvest or receive dividends. Therefore, dividends have no 
role to figure out the equity value for investors. 
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Contrary to the outcome model, the substitute model of dividend (La Porta et al. 2000) 

proposes that dividends play a substitute role for governance. In low-governance 

countries, firms with high growth opportunities pay high dividends due to deriving a 

reputation for retaining funds of shareholders. If firms have low growth opportunities, 

they do not require access to external finance and derive a reputation. Thus, the use of 

current funds is better for firms having high growth prospects rather than low growth 

prospects (La Porta et al. 2000). However, managers do not need to derive reputation 

for minority shareholders in high-governance countries. Consequently, La Porta et al. 

(2000) concludes that the association between dividend payouts and growth 

opportunities is vague. 

Signalling Hypothesis 

The signalling hypothesis focuses on information content and information asymmetry. 

Lintner (1956) and MM (1961) argue that a dividend conveys some information. They 

assert that the information content of the dividend accounts for the fact that managers 

use confidential information about the company’s future profitability and cash flows to 

determine the dividend payments in the current period. Bhattacharya (1979) and 

Miller and Rock (1985) point out that there is an information asymmetry between 

shareholders and managers. However, dividends may overcome this asymmetry by 

concurrently reducing any ambiguity regarding the firm’s value, albeit that they are a 

costly signalling device.  

In another case, investors may perceive dividend payments as a negative signal for 

future cash flows of firms. While firms with low permanent earnings increase the 

disbursement of cash, later they need to decrease dividend payments due to their 

unsustainability in the long run. Thus, investors interpret the changes in dividend 

payouts as a signal of the firm’s potential permanent earnings and the value of growth 

opportunities (Jensen et al. 2010).  

5.2.2. Determinants of Dividend Payouts 

Country-level Determinants 

Since La Porta et al. (2000) set up outcome and substitute models of dividend, agency 

problems are counted as the crucial factor of dividend payouts in the international 

context. Governance and legal regime may have a role by specifying the relationship 

between investment opportunities and dividend payouts at country-level. The 

empirical literature (Jiraporn and Ning 2006; Truong and Heaney 2007; Chae et al. 

2009; Sawicki 2009; Adjaoud and Ben-Amar 2010; Jiraporn et al. 2011; Alzahrani and 



 

122 
 

Lasfer 2012; Byrne and O’Connor 2012; Renneboog and Szilagyi 2015; Athari et al. 

2016; Bessler et al. 2017; Byrne and O’Connor 2017a, 2017b; Jiraporn and Lee 2017; 

LaRiviere et al. 2017; Smith et al. 2017; Atanassov and Mandell 2018; Pahi and Yadav 

2019) tests La Porta et al.’s (2000) outcome and substitute models employing various 

governance data across varied institutional environments which summarised in Table 

5.1.  

Table 5.1. Are Dividends an Outcome or Substitute? 
Author Year Observations Sample Period Supported Model 

La Porta et al. 2000     4,103 33 countries 1994 Outcome 
Jiraporn and Ning 2006     3,732 US firms 1993-2002 Substitute 
Truong and Heaney 2007     8,279 37 countries 2004 Outcome 
Chae et al. 2009     4,399 US firms 1993-2004 Outcome/Substitute 
Sawicki 2009     1,000 5 Southeast Asian countries 1994-2003 Outcome/Substitute 
Adjaoud and Ben-Amar 2010        714 Canadian firms 2002-2005 Outcome 
Jiraporn et al. 2011     9,893 US firms 2001-2004 Outcome 
Alzahrani and Lasfer 2012   44,194 24 OECD countries 2000-2007 Outcome 
Byrne and O’Connor 2012   22,374 35 countries 1991-2007 Outcome 
Bessler et al. 2017 269,999 42 countries 1996-2015 Outcome 
Byrne and O’Connor 2017a   17,544 28 countries 1996-2007 Outcome 
Byrne and O’Connor 2017b   17,544 28 countries 1996-2007 Outcome 
Jiraporn and Lee 2017   19,584 US firms 1996-2014 Outcome 
Smith et al. 2017     4,807 US firms 2003-2012 Outcome 
Tran et al. 2017 133,631 41 countries 2003-2012 Outcome/Substitute 
Atanassov and Mandell 2018        690 US firms 2004-2016 Substitute 
Pahi and Yadav 2019        482 Indian firms 2006-2017 Outcome 

As a supporting argument of governance, the legal regime61 may also refer to how 

investor rights differ across countries. Legal environment affects the dividend policy 

by legal rules and their enforcement; that is why the common-law countries may 

protect the potential investors better than the civil-law62 countries (La Porta et al. 

2000; Sawicki 2009; Petrasek 2012; Renneboog and Szilagyi 2015). 

Firm-level Determinants 

Additionally, previous research identifies which firm-specific factors affect dividend 

policy. For example, Aivazian et al. (2003) analyse various firm-specific determinants 

of dividend across eight developing countries by comparing with 100 US firms. They 

show that there is no significant difference in factors of dividend across both 

developed and developing countries, but the sensitivity of those factors differs across 

countries. Besides, firms in market-based economies are more advantageous than 

those in bank-based economies based on the following two arguments: (i) using direct 

communication with shareholders reduces the necessity of dividend as a signal device 

and (ii) dividends are used instead of direct communication device due to imperfect 

monitoring. 

 
61 La Porta et al. (1997, 1998) divide countries in terms of the legal regime into common-law (English) 
and civil-law (French, German and Scandinavian). 
62 French civil-law countries have the weakest governance level (La Porta et al. 1997). 
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More specifically, firms with the higher-leverage ratio have lower-dividend payouts, 

but those with higher-profitability and higher-return-on-assets have higher-dividend 

payments that confirm the dividend’s residual cash flow theory (Aivazian et al. 2003; 

Brockman and Unlu 2009; Chang et al. 2016; Lin et al. 2017). Also, high-profitability 

firms with low-debt level have low-cost external finance (Fama and French 2001; 

Brockman and Unlu 2009). However, the dividend-growth relationship is mixed. Thus,  

Table 5.2. Summary of Selected Studies on Determinants of Dividends 

Explanatory  
Variables 

Expected  
Sign 

Positive Relation  
with Dividend Payout 

Negative Relation  
with Dividend Payout 

Main    
Common-law + / − La Porta et al. (2000) 

Sawicki (2009) 
Alzahrani and Lasfer (2012) 
Renneboog and Szilagyi (2015) 
He et al. (2017) 

Sawicki (2009) 
 

Governance + / − La Porta et al. (2000) 
Adjaoud and Ben-Amar (2010) 
Alzahrani and Lasfer (2012) 
Bessler et al. (2017) 
Byrne and O’Connor (2017a) 
Byrne and O’Connor (2017b) 
Jiraporn and Lee (2017) 
Smith et al. (2017) 
Pahi and Yadav (2019) 

Jiraporn and Ning (2006) 
Chae et al. (2009) 
Sawicki (2009) 
Atanassov and Mandell (2018) 

Growth + / − Denis and Osobov (2008) 
Abreu and Gulamhussen (2013) 

Fama and French (2001) 
DeAngelo et al. (2006) 
Denis and Osobov (2008) 
De Cesari and Ozkan (2015) 
Berzins et al. (2017) 
Byrne and O’Connor (2017b) 
Lin et al. (2017) 

Controls    
Firm size + Fama and French (2001) 

Denis and Osobov (2008) 
Attig et al. (2016) 
Berzins et al. (2017) 
Byrne and O’Connor (2017b) 
Saeed and Sameer (2017) 
Tran et al. (2017) 

 

Profitability + Fama and French (2001) 
Brockman and Unlu (2009) 
Chang et al. (2016) 
Berzins et al. (2017) 
Byrne and O’Connor (2017b) 
Lin et al. (2017) 
Saeed and Sameer (2017) 

 

Leverage −  Brockman and Unlu (2009) 
Florackis et al. (2015) 
Chang et al. (2016) 
Byrne and O’Connor (2017b) 
Saeed and Sameer (2017) 
Tran et al. (2017) 

Tangibility + Aivazian et al. (2006) 
Tran et al. (2017) 

 

Cash + /  − Attig et al. (2016) 
Esqueda (2016) 

Brockman and Unlu (2009) 
De Cesari and Ozkan (2015) 
Chang et al. (2016) 
Tran et al. (2017) 
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low (high) growth opportunities lead to high (low) dividend payments to overcome 

the overinvestment (underinvestment) problem (DeAngelo et al. 2006; De Cesari and 

Ozkan 2015; Lin et al. 2017). Nevertheless, Denis and Osobov (2008) find a positive 

association between dividend and growth for French, German and Japanese firms 

which use dividend as a signalling device. Fama and French (2001) mention that the 

firm size affects dividend positively; thus, larger firms can pay more dividends than 

small firms, which is in line with recent literature (Denis and Osobov 2008; Attig et al. 

2016; Tran et al. 2017). Nonetheless, small firms with low-tangible assets pay lower-

dividends (Aivazian et al. 2003). While high-cash firms are less likely to pay dividends 

(Brockman and Unlu 2009; De Cesari and Ozkan 2015; Chang et al. 2016; Tran et al. 

2017), Esqueda (2016) finds a positive relationship between dividend and cash 

holdings, confirming the earlier findings of Jensen (1986). Combining all findings, all 

expected signs of explanatory variables which are confirmed by the recent empirical 

evidence are presented in Table 5.2. 

5.2.3. Agency Problems and Dividend Payouts 

Agency Costs and Dividend Payouts 

La Porta et al. (2000) mention that there is a positive association between the legal 

system and dividends. Thus, firms in common-law countries pay larger dividends than 

those in civil-law countries. The empirical research investigates this relationship in 

different contexts (Truong and Heaney 2007; Sawicki 2009; Alzahrani and Lasfer 

2012; Renneboog and Szilagyi 2015). Truong and Heaney (2007), for example, employ 

worldwide data to examine legal regime and dividends. They find that firms in civil-

law countries pay lower dividends than those in common-law countries which is in 

line with La Porta et al. (2000).  

Also, Alzahrani and Lasfer (2012) investigate this relationship in a taxation-dividend 

context in 24 OECD countries. They mention that the common-law system is more 

likely to result in the payment of greater dividends bearing fewer costs of dividend tax. 

Recently, Renneboog and Szilagyi (2015) also analyse the dividend policy of Dutch 

firms that have a civil-law system. They find that Dutch firms are less likely to pay out 

dividends to their shareholders which is the result of a civil-law system. The first 

hypothesis is based on a positive view of the common-law and is thus formulated: 

Hypothesis 1: The common-law is positively associated with dividend payouts.  
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La Porta et al.’s (2000) outcome and substitute models investigate the role of 

governance on dividends. By revisiting La Porta et al. (2000), previous research has 

examined the governance and dividends using different governance datasets (Truong 

and Heaney 2007; Sawicki 2009; Adjoud and Ben-Amar 2010; Jiraporn et al. 2011; 

Alzahrani and Lasfer 2012; Renneboog and Szilagyi 2015; Athari et al. 2016; Byrne 

and O’Connor 2017b; Atanassov and Mandell 2018; Pahi and Yadav 2019). While, 

some of these researchers use La Porta et al.’s (2000) anti-director rights or Djankov 

et al.’s (2008) revised anti-director rights as a country-level governance data 

(Alzahrani and Lasfer 2012; Byrne and O’Connor 2017b), other researchers employ 

different approaches either based on country-level or firm-level governance data 

(Sawicki 2009; Adjoud and Ben-Amar 2010; Jiraporn et al. 2011; Renneboog and 

Szilagyi 2015; Athari et al. 2016). Consequently, the findings may differ considering 

the differences in governance data utilised. 

Firms in high-governance countries pay more dividends than those in low-governance 

countries due to the nature of governance level. The empirical evidence (Truong and 

Heaney 2007; Adjaoud and Ben-Amar 2010; Jiraporn et al. 2011; Alzahrani and Lasfer 

2012; Byrne and O’Connor 2012; Renneboog and Szilagyi 2015; Athari et al. 2016; 

Bessler et al. 2017; Byrne and O’Connor 2017a, 2017b; Jiraporn and Lee 2017; 

LaRiviere et al. 2017; Smith et al. 2017; Pahi and Yadav 2019) supports La Porta et al.’s 

(2000) outcome model of dividend which proposes a positive relationship between 

the governance and dividends. For example, Adjoud and Ben-Amar (2010) investigate 

the role of governance on dividends for Canadian firms that have dispersed ownership 

and common-law. They find that the dividend has an outcome effect on Canadian firms 

such as La Porta et al. (2000). Recent research confirms that dividends are an outcome 

for US firms (Jiraporn et al. 2011; Jiraporn and Lee 2017; Smith et al. 2017). At 

country-level governance, numerous studies also show a positive association between 

governance and dividends (Truong and Heaney 2007; Alzahrani and Lasfer 2012; 

Petrasek 2012; Bessler et al. 2017; Byrne and O’Connor 2017a, 2017b; LaRiviere et al. 

2017). Bessler et al. (2017), for example, examine the role of anti-director rights and 

creditor rights on dividends across 42 countries for the period 1996-2015; they find 

an outcome effect for dividends. Taking all the empirical evidence into account, the 

second hypothesis is as follows: 

Hypothesis 2: Governance is positively associated with dividend payouts. 
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Information Asymmetry and Dividend Payouts 

Managers use confidential information about the company’s cash flows and future 

profitability specifying their dividend payouts in the current period which is in line 

with the information content of the dividend. While asymmetric information may arise 

between shareholders and managers, dividends may eliminate this problem by 

concurrently decreasing any uncertainty on firm value, even though dividends are the 

costly signalling device as argued in by the literature (Bhattacharya 1979; Miller and 

Rock 1985). Recent literature proves this positive relationship between growth 

opportunities and dividends (Denis and Osobov 2008; Sawicki 2009; Abreu and 

Gulamhussen 2013; Onali 2016). For instance, Onali (2016) finds that US firms with 

high-growth opportunities were more likely to pay dividends over the period 1971-

2015. Informed by the findings of the literature above, the third hypothesis is stated as 

follows:  

Hypothesis 3: Growth opportunities are positively associated with dividend payouts. 

5.2.4. The Global Financial Crisis and Dividend Payouts 

The literature shows a definite inverse relationship between dividend payouts and the 

GFC not for only US firms but also across the world. For example, 462 US bank holding 

firms cut dividends during the GFC (Abreu and Gulamhussen 2013). Hauser (2013) 

also finds that the likelihood of dividend payments of US firms drops in a period of 

GFC. Furthermore, Al-Malkawi et al. (2014) investigate the dividend policy of Omani 

firms in the GFC context. They indicate that Omani firms reduce dividend yield during 

the exogenous shock. Comparing East Asian family and nonfamily firms, Attig et al. 

(2016) present a significant negative association between family firms and dividends. 

In other words, East Asian family firms cut their dividend payments more in the GFC 

period. In the post-GFC, Nguyen and Tran (2016) show that firms in Singapore, 

Thailand and the US payout more dividends that are in line with the signalling 

hypothesis, which proposes that dividends are used a signalling device.  

Besides, share repurchases as another type of corporate payouts are also examined by 

the literature. US firms diminish both dividend payouts and share repurchases during 

the GFC. Since repurchases are more flexible than dividends, US firms sharply decrease 

their repurchases than dividends in times of crises (Bliss et al. 2015; Floyd et al. 2015; 

Iyer and Rao 2017). Bliss et al. (2015) demonstrate that the number of dividends 

(repurchases) nonpayers increase by 19% (37%) during the GFC. This fall in corporate 

payouts replaces with an increase in cash retention or investment. More recently, 
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Hilliard et al. (2018) confirm Bliss et al. (2015), Floyd et al. (2015) and Iyer and Rao 

(2017) by showing dividends (repurchases) decreased from 62.7% (5.9%) in 2007 to 

57.2% (2%) in 2009. This case may be concluded that US firms drop total payouts and 

have easily made changes on their repurchases than dividends.  

Agency Costs and the Global Financial Crisis 

High-governance is the result of the common-law system. Since there is no financial 

uncertainty in an economy, the common-law system may not need to pay more 

dividends due to having high-governance. Contrary to La Porta et al. (2000), the 

empirical evidence shows that firms with common-law are less likely to pay dividends 

than those with civil-law during a financially stable period. For example, Sawicki 

(2009) mentions a negative relationship between common-law dummy and dividends 

before the Asian 1997-1998 crisis for five Southeast Asian countries63. Thus, she 

argues that the common-law regime forces firms tend to pay fewer dividends before 

the Asian crisis. Nevertheless, this picture changes by the financial crisis. Hence, firms 

in common-law countries pay more dividend than those in civil-law countries which is 

argued by La Porta et al. (2000). Specifically, in a financial crisis context, Sawicki 

(2009) shows that dividends are an outcome after the Asian crisis. Based on La Porta 

et al.’s (2000) argument and the empirical evidence, the fourth hypothesis that the 

common-law system is more likely to pay dividends following the GFC is formulated as 

follows: 

Hypothesis 4: The positive association between the common-law and dividend payouts 

becomes more significant after the financial crisis. 

In a period of the financial crisis, Sawicki (2009) supports the substitute model of 

dividends before the Asian crisis for firms in five Southeast Asian countries. In normal 

times, firms in high-governance countries do not need to pay a dividend. However, the 

negative relationship between governance and dividends changes to a positive 

relationship after the financial crisis. Firms in well-governed countries use dividend 

payouts as well as the improvement in governance as a signal device. For example, 

Sawicki (2009) proves an outcome model of dividends after the Asian crisis. In her 

sample, while firms in low-governance countries decrease dividend payments 

dramatically, those in high-governance countries sharply increase dividend payouts 

after the crisis. Regarding this argument and empirical evidence, it is conjectured that 

dividends have an increasing outcome effect after the GFC: 

 
63 Sawicki’s (2009) sample includes firms in Indonesia and Thailand which have weak-governance (civil-
law) and Hong Kong, Malaysia and Singapore which have well-governance (common-law). 
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Hypothesis 5: The positive association between governance and dividend payouts 

becomes more significant after the financial crisis. 

Information Asymmetry and the Global Financial Crisis 

Growth opportunities may change across different dividend policies. Specifically, 

dividend nonpayer firms have high-growth opportunities (Fama and French 2001). In 

other words, high-growth firms hold cash for expansion. Previous research confirms 

the negative association between growth and dividends (Denis and Osobov 2008; De 

Cesari and Ozkan 2015; Lin et al. 2017). Firms may pay dividends due to the lack of 

prudential growth opportunities by financial uncertainties. Nevertheless, previous 

research shows that firms use dividends as the signalling device after the financial 

crisis. Sawicki (2009), as an example, shows that while the dividend payment is more 

likely for Southeast Asian firms with low-growth opportunities before the Asian crisis, 

it is reversed after the crisis. Moreover, Abreu and Gulamhussen (2013) find that the 

role of growth opportunities on dividend payouts becomes positive and significant 

following the GFC for US banks. Consequently, this empirical research confirms that 

the signalling hypothesis can explain dividend changes during and after the GFC. 

Therefore, it is predicted that firms with high-growth have been alarmed by the GFC 

and increase dividend payments. This prediction is tested by the following hypothesis: 

Hypothesis 6: The positive association between growth opportunities and dividend 

payouts becomes more significant after the financial crisis. 

5.3. Methodology 

Hypotheses 1-3 are tested by examining the relationship between dividend payouts 

and three variables: (i) the common-law, (ii) governance and (iii) growth 

opportunities over 2001-2017. When Hypotheses 4-6 are examined to demonstrate 

how the factors of dividend payouts change following the GFC, the interaction of these 

variables with the post-crisis dummy (POST) is analysed across the entire period. 

Regarding the nature of dividend decisions, there are two types of firms: dividend 

payers and dividend nonpayers. Thus, dividends can be either continuous or censored 

due to the character of dividend payments. Contrary to the continuous variable, the 

dividend payout has left-censored at zero64 to point out dividend nonpayers. Since the 

dividend payout is censored, the literature employs two types of method: (i) Tobit 

 
64 If dividend nonpayer firms are dropped as done in truncated models because of their high proportion 
in our sample, empirical results may be inappropriate due to a selection bias in the sample (Deshmukh 
2003: 353 in Al-Malkawi et al. 2014: 162). 
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(Athari et al. 2016; Attig et al. 2016; Saeed and Sameer 2017) and (ii) Logit or Probit 

as a binary choice (Esqueda 2016; Byrne and O’Connor 2017b; Jiraporn and Lee 2017). 

When the dividend variable is chosen to show only dividend payers and dividend 

nonpayers as a dummy variable, Logit or Probit can be the most convenient model 

(Greene 2012). However, the variation in the continuous part of the dividend is 

missing by using a binary variable (Jiraporn et al. 2011); that is why the censored 

regression model Tobit can be the most proper model (Wooldridge 2002; Greene 

2012) to capture the changes in the continuous component of dividends.  

The left-censored regression provides two types of distribution: (i) discrete by 

bounding at zero and (ii) continuous by taking positive values as formulated below:  

yi = 0     if   yi* ≤ 0,                      

yi = yi*   if   yi* >0,              (5.1) 

where yi* is the original dependent variable and yi is the transformed dependent 

variable. 

yi = 0   if   yi* ≤ 0,                           (5.2) 

where yi presents a left-censored version of yi*. 

yi = yi*   if   yi* > 0,              (5.3) 

where yi is specified by the continuous variable yi* which varies between 0 and 1.  

As the empirical strategy, the choices of model and variables have been discussed 

mentioning the specifications in detail below. First, the model is the Tobit model which 

is convenient because of the left-censored nature of dividend payouts. A pooled Tobit 

model may eliminate biases that are related to the ordinary least squares (OLS) 

regressions owing to the existence of censored dependent variable. However, since the 

panel data includes various observations for the same firm, fixed effects (FE) or 

random effects (RE) Tobit model may be used by adjusting standard errors to cluster 

at the firm level. Hence, FE Tobit regressions may ensure biased results (Honore 

1992) due to the censored panel data in dividend studies (Jiraporn et al. 2011), but RE 

may give reliable results because of having the likelihood specification (Wooldridge 

2002). Thus, the general formulation of the panel level RE Tobit may be written as 

follows: 

yij,t = xij,t β + vij + ɛij,t ,                           (5.4) 
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where yij,t is the dividend payout ratio of firm i and country j at year t, β is the 

coefficient vector and xij,t is a vector of the firm- and country-characteristics, vij is 

controlling the RE for unobservable factors and ɛij,t is the error term, for i = 1, ..., n 

panels, j = 1, ..., n country and where t = 1, ..., nij. vij, random effects are independent and 

identically distributed (i.i.d, N(0, σ2
v)) and ɛij,t are i.i.d (N(0, σ2

ɛ)) apart from vij. 

When specifying the proper Tobit model, the pooled Tobit and RE (panel) Tobit are 

tested as recent research has done (Athari et al. 2016). RE Tobit is used, if the 

correlation coefficient-rho (ρ) equals zero, the component of panel-level variance is 

negligible. At this point, there is no difference between the estimators of RE Tobit and 

pooled Tobit.  

Also, the likelihood ratio test of rho is a formal test which compares RE Tobit and 

pooled Tobit estimators. If the null hypothesis is rejected when rho equals to zero, the 

RE Tobit becomes the most appropriate model as formulated below: 

H0 = ρ = 0,                 (5.5) 

where ρ is the ratio of panel-level variance to total variance, σ2
v / (σ2

ɛ+ σ2
v). 

The RE Tobit model to test Hypotheses 1-3 is below: 

DPO ij,t = α + β1ECLj + β2GOVj,t + β3GROWi,t−1 + β4SIZEi,t−1 + β5PROFi,t−1              

      + β6LEVi,t−1 + β7TANi,t−1 + β8CASHi,t−1 + ∑INDUSTRY + vij + ɛij,t ,                         (5.6)                 

where,  

DPO ij,t   : Dividend payouts for the firm i and country j at time t, 

ECL j    : English common-law dummy for country j, 

GOV j,t    : Governance for country j at time t, 

GROW i,t−1   : Growth opportunities for the firm i at time t-1, 

SIZE i,t−1   : Firm size for the firm i at time t-1, 

PROF i,t−1   : Profitability for the firm i at time t-1, 

LEV i,t−1   : Leverage for the firm i at time t-1, 

TAN i,t−1    : Tangibility for the firm i at time t-1,   

CASH i,t−1  : Cash holdings for the firm i at time t-1,   

∑INDUSTRY  : Set of dummies for 14 industries at time t, 

v ij    : Controlling the RE for unobservable factors, 

ɛij,t    : The error term. 
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Regarding the variable choice, the role of agency costs on dividend payouts is counted, 

the common-law dummy (ECL) and the annual average score of the mean65 of six 

governance indicators (GOV) are regressed as main explanatory variables. First, the 

impact of the legal system on dividend payouts is examined using the ECL as previous 

research has done (La Porta et al. 2000; Alzahrani and Lasfer 2012; Renneboog and 

Szilagyi 2015). Next, the impact of GOV on dividend payouts is investigated. Since GOV 

captures the country- and year-effect; therefore, neither country- nor year-dummies 

are additionally used. Furthermore, growth opportunities (GROW) are used as the 

third main explanatory variable to understand the effect of information asymmetry on 

dividend payouts. The role of GROW on dividend payouts is analysed to check whether 

dividends are used as the signal device as already done in the literature (Sawicki 2009; 

Abreu and Gulamhussen 2013).  

The extended RE Tobit model to test the role of interaction effects on dividends by 

Hypotheses 4-6 is below: 

DPO ij,t = α + β1POST t x ECLj + β2ECLj + β3POST t x GOVj,t + β4GOVj,t          

      + β5POST t x GROWi,t−1 + β6GROWi,t−1 + β7SIZEi,t−1 + β8PROFi,t−1 

                    + β9LEVi,t−1 + β10TANi,t−1 + β11CASHi,t−1+ ∑INDUSTRY + vij + ɛij,t ,                      (5.7) 

where,  

POST x ECL       : Interaction between post-crisis and English common-law, 

POST x GOV     : Interaction between post-crisis and governance, 

POST x GROW       : Interaction between post-crisis and growth opportunities. 

Post-crisis dummy (POST) is interacted with ECL, GOV and GROW to examine and 

understand the influence of interaction terms of POST x ECL, POST x GOV and POST x 

GROW on dividends for the post-crisis period.  

Besides, both empirical models include five more firm-specific variables such as firm 

size and profitability in addition to growth, which are specified as the baseline of 

dividends by Fama and French (2001), leverage (Andres and Hofbaur 2017), 

tangibility (Tran et al. 2017) and cash (Attig et al. 2016; Esqueda 2016) to control 

their impact on dividend payouts and compare the findings with the empirical 

literature (Attig et al. 2016; Chang et al. 2016; Esqueda 2016; Byrne and O’Connor 

2017a, 2017b; Lin et al. 2017; Tran et al. 2017). Furthermore, empirical models 

include industry-FE as employed by the more recent literature (Attig et al. 2016; 

 
65 Several studies use a combined governance variable by getting an average of sub-governance variables 
across various samples (Sawicki 2009; Adjaoud and Ben-Amar 2010; Jiraporn et al. 2011; Seifert and 
Gonenc 2016, 2018). 
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McClure et al. 2018). Also, all firm-specific variables are lagged by one period to 

overcome any endogeneity problem between each of them (Roodman 2009) as done 

in the empirical literature (Guedhami et al. 2017; Jacob and P.J. 2018).  

5.4. Data 

Since dividend payouts may differ across various agency problems, specifically on 

ownership structures (La Porta et al. 2000), the sample includes eleven countries 

which have different ownership structures, (i) the UK and the US (dispersed-

ownership), (ii) France, Germany, Netherlands and Turkey (concentrated-ownership) 

and (iii) India, Indonesia, Italy, Japan and Korea (family groups-ownership). Thus, the 

sampled countries may seem adequate to address the differentiation of three 

ownership structures due to pointing out various agency problems66 at the country-

level.  

Worldscope data is used by retrieving from Datastream International database, which 

is useful to obtain either accounting or market data as done previously by recent 

research (La Porta et al. 2000; Denis and Osobov 2008; Athari et al. 2016; Byrne and 

O’Connor 2017b). The steps in the construction of the panel data are as follows. 

Firstly, non-financial firms are chosen excluding firms in the financial sector (banks, 

insurance firms, real estate firms and financial services) and the utility sector 

(electricity, gas, water and multi-utility firms), which have different accounting 

structures as done by recent research (Coldbeck and Ozkan 2018). All firms with any 

missing observations for any variable in the model during the sample period have 

been dropped. Firms have then been chosen for the period 2001-2017. These 

requirements result in 172,298 firm-years representing 16,880 sample firms across 

countries above. The sample distribution by country, industry and year is shown in 

Appendix 5.1.  

For governance data, this study employs the World Bank’s Worldwide Governance 

Indicators-WGI67 as used by more recent research in the contexts of firm value 

(Enikolopov et al. 2014) and cash holdings (Seifert and Gonenc 2016, 2018). 

Furthermore, the WGI has robust governance parameters due to resetting up year by 

 
66 Specifically, the agency problems of (i) shareholder-manager are observed in dispersed-ownership 
countries and (ii) controlling shareholder-minority shareholder are seen in both concentrated- and family 
groups-ownership countries. 
67 The each of six components of WGI calculated as follows:  yjk = αk + βk (gj + ɛjk), 
where, yjk is the observed score of country j on indicator k; gj is the linear function of unobserved 
governance in country j; αk and βk are parameters which map unobserved governance in country j and ɛjk 

is the disturbance term. 
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year, contrary to the stationary governance parameters of La Porta et al. (1998, 1999) 

and Djankov et al. (2007, 2008). Nonetheless, since the WGI is a country-level 

governance dataset, it cannot capture the corporate governance effect at the firm-

level, but it varies by country. To conclude, the WGI has not been examined in the 

dividend context; that is why it may open new horizons in the governance-dividend 

relation.  

It aims to understand the impact of the GFC on the dividend payout decisions; 

therefore, it is necessary to observe the trends before, during and after the crisis 

period. For example, Sawicki (2009) examines the role of the Asian 1997-1998 crisis 

and corporate governance on dividend payouts. Her sub-sample periods include three-

years (1994-1996) and five-years (1999-2003) for the pre- and post-Asian crisis in 

that order. The GFC68 starts in 2007 and finishes in 2009. The data has been collected 

from 2010 to 2017 (eight years) for the post-crisis period and the sub-sample has 

been specified as six years for the pre-crisis period 2001-2006. Consequently, the 

sample range is quite enough to test empirical hypotheses69. 

5.4.1. Variable Descriptions 

Dependent Variables 

The primary goal is to analyse the dividend payout behaviour of firms. Hence,  

dividend per share to earnings per share (DPO) is used as the literature does (La Porta 

et al. 2000; Petrasek 2012; Esqueda 2016; Byrne and O’Connor 2017b; Guizani 2018). 

Share repurchases (SRP)70 as an alternative measure of corporate payouts71 are used 

in further analyses. Thus, SRP is the purchase of common and preferred stock to total 

assets as previous research does (Alzahrani and Lasfer 2012; Petrasek 2012; 

Andriosopoulos and Hoque 2013; De Cesari and Ozkan 2015; Coldbeck and Ozkan 

2018). 

 
68 While the duration and definition of the GFC varies across the empirical research, contrary to other 
GFC period definitions (2007-2008: Alves and Francisco (2015); Olson and Zoubi (2017); 2008-2009: 
Chen et al. (2018); Coldbeck and Ozkan (2018)), this study specifies the GFC over 2007-2009 (Song and 
Lee (2012); Arslan-Ayaydin et al. (2014)) due to the variation in sampled countries. 
69 Sampled countries have faced other economic downturns in addition to the GFC. Turkey faces financial 
crisis in 2001 (Arslan et al. 2006). In addition, European countries, specifically Italy, face European 
Eurozone debt crisis 2010-2012 (Alves and Francisco 2015). Therefore, other financial crises above may 
affect the countries in the sample during their timeline. However, since this study focuses only on the 
role of the GFC, both sub-sample periods may be enough to examine hypotheses. 
70 Firms also share repurchases, which means firms buy back their shares from the stock market as a 
corporate payout. When buybacks increase the value of shares by proposing the flexibility and tax 
advantageous, managers use them as a signal by attracting investors to buy their shares. Floyd et al. 
(2015), for example, argue that US firms prefer repurchases instead of dividends. 
71 The observation number of share repurchases is 97,571, which is 56% of that of dividend payouts 
(172,298). Therefore, share repurchases are only examined in further analyses to be consistent with data 
in the entire thesis. 
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Explanatory Variables 

There are three main explanatory variables to test hypotheses: common-law dummy 

(ECL), governance (GOV) and growth opportunities (GROW). The first two variables, 

ECL and GOV are proxies of agency costs. Therefore, both proxies are employed to test 

the agency cost hypothesis. ECL is a dummy which is equal to one for English common- 

Table 5.3. Variable Definitions and Data Sources 
Variables Symbols Definitions Sources 
Dependent    
Dividend 
payouts 

DPO [Dividend per share/Earnings per share (WC09504)] / 100 
 

Worldscope 

Share 
repurchases 

SRP Purchase of common and preferred stock (WC04751) /  
Total assets (WC02999)  

Worldscope 

Main explanatory   
Common-law ECL The dummy variable is one for the firms whose origin of the 

Company Law or the commercial code of the country is English 
Common-law, otherwise zero. 

La Porta et al.  
(1998) 

Governance  GOV Annual average score of the mean of six governance indicators 
[[control of corruption + government effectiveness  
+ political stability + rule of law + regulatory quality + voice 
and accountability] / 6] 

Calculated by 
author  

Control of 
corruption 

CC CC captures perceptions of the extent to which elites and 
private interests exercise public power for private gain, 
including both petty and grand forms of corruption, as well as 
"capture" of the state. 

World Bank 

Government 
effectiveness 

GE GE captures perceptions of the quality of public services, the 
quality of the civil service and the degree of its independence 
from political pressures, the quality of policy formulation and 
implementation and the credibility of the government’s 
commitment to such policies.  

World Bank 

Political 
stability  

PS PS measures perceptions of the likelihood of political instability 
and politically motivated violence, including terrorism. 

World Bank 

Rule of law  RL RL captures perceptions of the extent to which agents have 
confidence in and abide by the rules of society and in particular 
the quality of contract enforcement, property rights, the police 
and the courts, as well as the likelihood of crime and violence.  

World Bank 

Regulatory 
quality 

RQ RQ captures perceptions of the ability of the government to 
formulate and implement sound policies and regulations that 
permit and promote private sector development.  

World Bank 

Voice and 
accountability 

VA VA captures perceptions of the extent to which a country’s 
citizens can participate in selecting their government, as well 
as freedom of expression, freedom of association and a free 
media.  

World Bank 

Growth 
opportunities 

GROW [Total assets (WC02999) – Book value of equity (WC03501) + 
Market value of equity (WC08001)] / Total assets (WC02999) 

Worldscope 

Control Explanatory   
Firm size SIZE The log of total assets (WC02999) by converting to US dollars 

year by year. 
Worldscope 

Profitability PROF Earnings before interest and tax (EBIT, WC18191) / Total 
assets (WC02999) 

Worldscope 

Leverage LEV Total debt (WC03255) / Total assets (WC02999) Worldscope 

Tangibility TAN Net tangible assets (NTA) / Total assets (WC02999) Worldscope 

Cash ratio CASH Cash and short−term investments (WC02001) / Total assets 
(WC02999) 

Worldscope 

Dispersed 
ownership 

DOD Dummy variable is one for the firms in dispersed ownership 
countries, otherwise zero 

La Porta et al. 
(1999) 

Developed 
country 

DD Dummy variable is one for the firms in developed countries, 
otherwise zero 

Demirguc-Kunt 
and Levine (1999) 

Market-based 
country 

MD Dummy variable is one for the firms in market-based countries, 
otherwise zero 

Demirguc-Kunt 
and Levine (1999) 

Periods    
Pre-crisis PRE Dummy variable is one for the years of 2001-2006, otherwise 

zero. 
Calculated by 
author 

Post-crisis POST Dummy variable is one for the years of 2010-2017, otherwise 
zero. 

Calculated by 
author 
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law countries (India, the UK and the US), otherwise, it equals zero. La Porta et al. 

(2000) employ this variable to understand the agency problems in dividend context 

across the worldwide sample.  

Next, the WGI is used, which includes six indices, control of corruption (CC), 

government effectiveness (GE), political stability (PS), the rule of law (RL), regulatory 

quality (RQ) and voice and accountability (VA), that have been developed by 

Kaufmann et al. (2011). Specifically, the WGI is available for the years of 1997, 1999 

and 2001-2017. In addition to six sub-governance indicators, the joint governance 

index (GOV) is also calculated by taking the average of six sub-governance indicators 

above by the year from 2001 to 2017 as done by Seifert and Gonenc (2016, 2018). 

Kaufmann et al. (2011) mention that the WGI scores range between -2.5 and +2.5 

which shows the fluctuation in governance from weak to well.  

Lastly, the growth opportunities (GROW) is a market-to-book ratio which is calculated 

as the book value of total assets minus book value of equity plus the market value of 

equity scaled by the book value of total assets. Recent literature uses growth as a 

proxy of information asymmetry to test signalling hypothesis in the financial crisis 

context (Sawicki 2009; Abreu and Gulamhussen 2013). Therefore, GROW is also used 

to understand the role of information asymmetry on dividend payouts in the GFC 

context. 

Furthermore, there are five more control explanatory variables at firm-level. Fama and 

French (2001) mention that firm size and profitability in addition to growth are 

dividend payers’ common characteristics. Tangibility (Onali 2016), leverage (Andres 

and Hofbaur 2017) and cash holdings (Tran et al. 2017) are also included. Industry-FE 

is also added into models. Variable definitions are presented in Table 5.3. 

5.5. Empirical Results 

5.5.1. Univariate Analyses 

This subsection aims to show how (i) dividend payouts and (ii) its determinants 

changed after the GFC by providing univariate analyses in Table 5.4 and Table 5.5, 

sequentially. Table 5.4 compares the mean of dividend payouts and growth for the 

periods of pre-crisis (2001-2006) and post-crisis (2010-2017) across the governance 

and legal regime. When the sample is classified across the governance, the countries 

are specified as high-governance which are above the sample median year by year 
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over 2001-2017 and low-governance otherwise. Specifically, this categorisation may 

be more effective than taking the median of the entire sample period as previous 

research does (La Porta et al. 2000; Jiraporn et al. 2011; Byrne and O’Connor 2012, 

2017a, 2017b) to capture the year effect, which is crucial for the hypothesis testing to 

understand trends of pre-crisis and post-crisis. The sample is also divided according to 

common-law and civil-law legal system as mentioned by La Porta et al. (1998) and 

employed by recent research (Sawicki 2009; Petrasek 2012; Renneboog and Szilagyi 

2015). 

Table 5.4. Mean Comparison of Dividend Payouts and Growth 

 PRE POST POST – PRE t-stats 
 (1) (2) (3) = (2) – (1)  
Panel A. Governance     

High-governance 0.106 
[2.708] 

0.172 
[2.104] 

 0.066 
[–0.604] 

36.26*** 
[–23.30***] 

Low-governance 0.192 
[1.251] 

0.134 
[1.650] 

–0.058 
[0.399] 

–36.52*** 
[29.02***] 

High- vs. Low-governance         –0.086 
[1.457]  

0.038 
[0.554] 

  

t-stats –45.75*** 
(75.81***)  

26.60*** 
[27.07***] 

  

Panel B. Legal system     
Common-law 0.102 

[2.798] 
0.105 
[2.499] 

0.003 
[–0.299]  

1.68* 
[11.00***] 

Civil-law 0.195 
[1.273] 

0.193 
[1.181] 

–0.002 
[–0.092]  

1.08 
[–12.43***] 

Common- vs. Civil-law –0.093 
[1.525]  

–0.088 
[1.318]  

  

t-stats –52.32*** 
[79.34***] 

–65.51*** 
[83.32***] 

  

Table 5.4 reports the mean of dividend payouts [growth] for the periods of pre-crisis (2001-2006) and post-crisis 

(2010-2017) in columns 1-2 by comparing their significance level in changes from post- to pre-crisis period in 

column 3 across the variation in governance and legal system. The sample is divided (i) as above-median (high-
governance), otherwise (low-governance) of governance variable year by year and (ii) common-law countries (India, 

UK, US) and civil-law countries (France, Germany, Indonesia, Italy, Japan, Korea, Netherlands, Turkey) to point out 
the differences on legal system. All variables are defined in Table 5.3. t-statistics are reported by italic numbers to 

show the significance level of differences. All values for growth are reported by brackets [.]. *** and * indicate the 

significant difference between groups at the 1% and 10% significance level, respectively. 

Notably, dividends dropped during the GFC and rebounded after the GFC excluding 

firms in low-governance countries. Thus, dividends are a substitute across the 

governance level in the pre-crisis period. The substitute model argues that managers 

need to derive reputation for minority shareholders in low-governance countries by 

paying dividends. Firms in low-governance countries have higher dividends about by 

9% and lower growth by 146% than those in high-governance countries which are in 

line with the substitute model.  

The picture for the post-crisis period changes and supports the outcome model which 

defends the position that minority shareholders use their legal powers to be paid 

dividends urging firms under the high-governance. While dividends decrease 
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(increase) sharply from 19.2% (10.6%) to 13.4% (17.2%) and growth opportunities 

rise (fall) dramatically from 125.1% (270.8%) to 165.0% (210.4%) for firms in low-

governance (high-governance) countries, the variation in the post-crisis period 

confirms an outcome of dividend payouts. These results for governance show that 

dividends are a substitute and outcome before and after the GFC, sequentially. 

Furthermore, the common-law countries, excluding India, are high-governance 

countries; therefore, the substitute and outcome effect of dividends are expected for 

the pre-crisis and post-crisis periods, respectively. However, firms in common-law 

countries have lower-dividends by 9% and higher-growth by 154% than those in civil-

law countries. This picture slightly differs after the GFC; hence, dividends rise for firms 

in common-law countries and vice versa for those in civil-law countries which 

supports the outcome model over 2010-2017. 

Table 5.5. Mean Comparison of Firm-specific Determinants of Dividend Payouts 

 Dividend Payers  Nonpayers 

 PRE POST POST – PRE     (t-stats)  PRE POST POST – PRE   (t-stats) 
Variables (1) (2) (3) = (2) – (1)  (4) (5) (6) = (5) – (4) 
GROWt-1 1.440 1.298 -0.142 (-16.54***)  2.419 2.293 -0.126 (-5.15***) 
SIZE t-1 12.330 12.882 0.552 (29.08***)  11.068 11.258 0.190  (12.46***) 
PROF t-1 0.125 0.120 -0.005 (-6.96***)  -0.024 -0.018 0.008  (3.38***) 
LEV t-1 0.210 0.199 -0.011  (-7.42***)  0.270 0.277 0.007  (3.64***) 
TAN t-1 0.502 0.476 -0.026  (-12.69***)  0.424 0.409 -0.015  (-6.14***) 
CASH t-1 0.144 0.163 0.019  (16.58***)  0.193 0.200 0.007 (3.81***) 
Table 5.5 reports the mean and univariate tests of firm-specific determinants of dividend payouts across dividend 

payers and dividend nonpayers before (2001-2006) and after (2010-2015) the GFC. Variables are defined in Table 
5.3. The number of observations is 21,582 in column 1; 44,649 in column 2; 23,301 in column 4; and 50,196 in 

column (5). *** shows a significant difference between groups at the 1% significance level. 

Firm-level determinants also differ across dividend payers and nonpayers as 

mentioned by earlier research (Fama and French 2001; Adjaoud and Ben-Amar 2010; 

Jiraporn et al. 2011; Athari et al. 2016). Table 5.5 above displays univariate analyses 

for firm-specific factors of dividend payouts by comparing the mean in columns 1-2 

and 4-5 and its difference test in Column 3 and Column 6 for the pre- and post-crisis 

periods across dividend payers and nonpayers, sequentially. Means of firm-level 

factors in Table 5.5 show that dividend payers are larger, more profitable and tangible 

than nonpayers (Fama and French 2001; Jiraporn et al. 2011). Nevertheless, dividend 

payers have less growth, leverage and cash than nonpayers. From pre- to post-crisis 

period, growth and tangibility significantly drop for dividend payers and nonpayers. 

Interestingly, dividend nonpayers have more cash stocks than payers, whereas they 

significantly rise their cash level lower than dividend payers by the GFC contrary to  
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precautionary and transaction motive72 of cash. All these results show that firm-

specific determinants of dividends differ from the pre- to post-crisis period across 

dividend payers and nonpayers. Thus, the sample across dividend payers and 

nonpayers show similar specifications to those in the literature (Campello et al. 2010; 

Athari et al. 2016). 

5.5.2. Multivariate Analyses 

The Role of Agency Problems on Dividend Payouts 

In the context of dividend, agency costs and information asymmetry are obtained as 

two agency problems. First, in order to test the outcome and substitute models of 

dividend, which are developed by La Porta et al. (2000), the common-law dummy-ECL 

and a joint governance-GOV are used to capture the impact of agency costs on 

dividend payouts as employed by previous research (Sawicki 2009; Petrasek 2012; 

Tran et al. 2017). Dividends can be outcome by a positive relationship with the 

common-law or governance by giving power to minority shareholders to get dividend 

payments. On the contrary, dividends are negatively related to the common-law or 

governance as a substitute because of the weak governance mechanisms.  

Next, growth opportunities-GROW are utilised to point out the effect of information 

asymmetry on dividends as conducted in previous empirical research (Berzins et al. 

2017; Byrne and O’Connor 2017b; Lin et al. 2017), to examine the signalling 

hypothesis. Miller and Rock (1985) state that firms with growth opportunities pay out 

more dividends to signal their future intentions to investors. Other firm-level factors 

related to dividends are also controlled using firm size, profitability, leverage, 

tangibility and cash to compare the results with the empirical evidence. Table 5.6 

presents all estimated parameters. 

Hypotheses 1-3 are tested by regressing the ECL, GOV and GROW on dividend payouts 

by column 1 in Table 5.673 for the entire period from 2001 to 2017. First, the ECL is 

significant and negative (the coefficient of ECL is −0.049 at the 1%) which shows that 

dividends are a substitute. Thus, firms in common-law countries are less likely to pay 

dividends to their shareholders. While previous research finds that dividend payouts 
 

72 Precautionary motive and transaction motive argue that financially constrained firms which have 
difficulties to access financing, small and dividend nonpayer firms in other words, increase their cash 
holding when the financial uncertainty arises. However, the results show that while the cash level of 
constrained (nonpayer) firms does not change significantly, unconstrained (payer) firms significantly 
raise cash stocks after the GFC that is not in line with precautionary and transaction motive of cash.  
73 The data include dummies for industry to control it’s impact on the model. However, the governance 
variable captures both country- and year-effect; therefore, neither country- nor year-dummies are 
included because of econometric issues (Byrne and O’Connor 2017b). 
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are more likely for dividends for firms in common-law countries (Alzahrani and Lasfer 

2012; Renneboog and Szilagyi 2015; He et al. 2017), this study rejects Hypothesis 1 as 

in line with Sawicki (2009). She shows that Southeast Asian firms in common-law 

countries pay lower dividends for the period from 1994 to 1996. 

Table 5.6. Determinants of Dividend Payouts and the Global Financial Crisis 

 Dependent variable: DPO t 
 Main Analyses  Controlled by Country-specific factors 
    Ownership 

structure 
Financial 
development 

Financial 
system 

 (1) (2)   (3) (4) (5) 
Common-law       
POST x ECL  0.010***  0.015*** 0.004** 0.011*** 
  (0.002)  (0.002) (0.002) (0.002) 
ECL −0.049*** −0.055***  0.009* −0.058*** −0.029*** 
 (0.002) (0.003)  (0.005) (0.005) (0.005) 
Governance       
POST x GOV  0.026***  0.027*** 0.025*** 0.027*** 
  (0.001)  (0.001) (0.001) (0.001) 
GOV 0.014*** −0.001  0.031** −0.039*** 0.014** 
 (0.002) (0.002)  (0.003) (0.003) (0.003) 
Growth opportunities       
POST x GROW t−1  0.001*  0.001** 0.001* 0.001** 
  (0.000)  (0.000) (0.000) (0.000) 
GROW t−1 0.000* 0.000  0.000 0.000 0.000 
 (0.000) (0.000)  (0.000) (0.000) (0.000) 
Controls       
SIZE t−1 0.012*** 0.012***  0.012*** 0.012*** 0.012*** 
 (0.000) (0.000)  (0.000) (0.000) (0.000) 
PROF t−1 0.113*** 0.110***  0.108*** 0.112*** 0.108*** 
 (0.003) (0.003)  (0.003) (0.003) (0.003) 
LEV t−1 −0.052*** −0.053***  −0.054*** −0.053*** −0.054*** 
 (0.003) (0.003)  (0.003) (0.003) (0.003) 
TAN t−1 0.045*** 0.047***  0.045*** 0.048*** 0.046*** 
 (0.003) (0.003)  (0.003) (0.003) (0.003) 
CASH t−1 −0.014*** −0.016***  −0.014*** −0.018*** −0.016*** 
 (0.003) (0.003)  (0.003) (0.003) (0.003) 
DOD     −0.087***   
    (0.005)   
DD      0.064***  
     (0.004)  
MD      −0.059*** 
      (0.003) 
Constant −0.022*** −0.010***  −0.019*** −0.026*** −0.001 
 (0.008) (0.008)  (0.008) (0.008) (0.008) 
POST       
Industry FE       
rho 0.347 0.349  0.346 0.343 0.341 
LR test 43,000*** 43,000***  42,000*** 42,000*** 42,000*** 
# of firms 16,880 16,880  16,880 16,880 16,880 
# of N 172,298 172,298  172,298 172,298 172,298 
Table 5.6 presents the determinants of dividend payouts (i) for the entire period in column 1 and (ii) 
interaction of proxies (ECL, GOV and GROW) with post−crisis dummy in column 2. Also, the impact of 
country−specific factors (ownership structure, financial development and financial system) are controlled in 
columns 3−5. All variables are described in Table 5.3. ***, ** and * indicate a significant difference between 
groups at the 1%, 5% and 10% significance level. 

Next, the outcome model confirms that governance-GOV (the coefficient of GOV is 

0.014 at the 1%) is positively related to dividends and suggests that high-governance 

forces firms pay more dividends to their shareholders due to low agency costs. 
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Therefore, Hypothesis 2 is not rejected, which states that dividend payouts are more 

likely for high-governance countries. Also, empirical research has found a positive 

relationship between the governance and dividends as a result of well governance 

(Bessler et al. 2017; Byrne and O’Connor 2017a, 2017b; Jiraporn and Lee 2017; Smith 

et al. 2017; Pahi and Yadav 2019) contrary to other studies which have found a 

negative relationship (Jiraporn and Ning 2006; Chae et al. 2009; Sawicki 2009; 

Atanassov and Mandell 2018). 

Last, growth-GROW is significant and positive (the coefficient of GROW is 0.000 at the 

10%); that is why Hypothesis 3 is not rejected, which states that dividends are more 

likely for firms with high-growth opportunities as supported by the signalling 

hypothesis. Firms with high-growth opportunities may face less information 

asymmetry and enjoy paying dividends. Some studies find a positive relationship 

between growth opportunities and dividends (Denis and Osobov 2008; Sawicki 2009; 

Abreu and Gulamhussen 2013; Onali 2016), whereas the literature also shows a 

negative association between them (De Cesari and Ozkan 2015; Berzins et al. 2017; 

Byrne and O’Connor 2017b; Lin et al. 2017).   

The Role of Agency Problems and the Global Financial Crisis on Dividend Payouts 

In Column 2 of Table 5.6, the main explanatory variables (ECL, GOV and GROW) are 

interacted with post-crisis dummy-POST to examine how the role of ECL, GOV and 

GROW on dividends changed after the GFC by testing Hypotheses 4-6. First, while the 

ECL is significant and negative (the coefficient of ECL is −0.055 at 1%), the coefficient 

of POST x ECL becomes positive and significant by 0.010 at 1%. While this result is 

contrary to the findings in Column 1, supported by literature (Sawicki 2009; He et al. 

2017) and the outcome model of dividend which argues that firms in common-law 

countries pay more dividends in the post-crisis period. In other words, Hypothesis 4 is 

not rejected; so, the ECL loses its negative impact of significance on dividends and the 

common-law countries increase their dividends as an outcome. The empirical 

evidence also specifies a precise positive relationship between the legal system and 

dividends (La Porta et al. 2000; Alzahrani and Lasfer 2012; Renneboog and Szilagyi 

2015; He et al. 2017) excluding Sawicki (2009). Specifically, she finds a significant 

negative and positive relationship between the legal system and dividends for firms in 

five Southeast Asian countries before and after the Asian crisis 1997-1998, 

respectively. Regarding the findings and previous research, firms in common-law 

countries rebound faster than those in civil-law countries after the Asian crisis. 
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Besides, a clear picture arises with a certain significant and positive effect of GOV after 

the GFC (the coefficient of GOV is 0.026 at the 1% in Column 4) which do not reject 

Hypothesis 5. Especially, firms in well-governed countries increase their dividend 

payments as in line with the outcome model of dividend and previous research 

(Sawicki 2009; Jiraporn and Lee 2017; Smith et al. 2017) after the GFC. For example, in 

Sawicki (2009), the governance-dividends relationship is ambiguous before the Asian 

crisis, whereas this relationship becomes significantly positive after the Asian crisis. 

Regarding Sawicki’s (2009) and the results in this study, it can be generalised that 

firms in well-governed countries increase their dividend payments after the financial 

crisis which reveals the outcome effect of dividends.  

Last, the interaction of POST with GROW is 0.001, implying that firms with high-

growth opportunities raise their dividend payout ratio by 0.001 during the post-crisis 

period which is confirmed by the empirical literature (Sawicki 2009; Abreu and 

Gulamhussen 2013) and the signalling hypothesis that argues firms with high-growth 

use dividends as the signal for investors. Consequently, Hypothesis 6 is not rejected. 

The signalling hypothesis confirms this result; hence, firms in high-governance 

countries have ample cash to distribute to their shareholders as well as increasing 

their assets. These results are consistent with those of Sawicki (2009) and Abreu and 

Gulamhussen (2013). Sawicki (2009) shows that there is an ambiguous relationship 

between growth and dividends before the Asian crisis, but that this relationship 

changes to significant and positive after the crisis. Also, Abreu and Gulamhussen 

(2013) find that the role of growth opportunities of US firms on dividends becomes 

positively significant following the GFC. 

Other country-specific factors are controlled by employing dummy variables: 

dispersed ownership dummy-DOD for ownership structure, developed dummy-DD for 

financial development and market-based dummy-MD for the financial system in 

columns 3-5 of Table 5.6, respectively. While dispersed ownership countries and 

market-based countries have a substitute (negative) effect on dividends, developed 

countries have an outcome effect on dividends. 

Control firm-specific factors are significant in all columns of Table 5.6. Firm size-SIZE, 

profitability-PROF and tangibility-TAN are positively related to dividends; conversely, 

leverage-LEV and cash holdings-CASH are negatively associated with dividends. These 

results are in line with earlier research. For instance, Florackis et al. (2015) find that 

low-debt US firms pay more dividends, which is in line with Adjaoud and Ben-Aamar 
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(2010) who mention that high leveraged Canadian firms pay more dividends. There is 

also a negative association between cash holdings and dividends for European 

countries (De Cesari and Ozkan 2015). In other respects, Tran et al. (2017) show a 

positive relationship between tangibility and dividends. Fama and French (2001) 

show that larger and high profitable firms intend to pay more dividends as supported 

by more recent work (Berzins et al. 2017; Byrne and O’Connor 2017b; Saeed and 

Sameer 2017).  

Comparison of Univariate Analyses and Multivariate Analyses 

If the univariate analyses in Table 5.4 and multivariate analyses in Table 5.6 are 

linked, first, the ECL has a significant and negative impact on dividends in either 

univariate or multivariate analyses as confirmed by a substitute effect of dividends 

over 2001-2017. However, this negative impact loses its significance that proposes the 

outcome effects of dividends after the GFC. Next, while firms in low-governance 

countries have shown to have higher dividends before the GFC, it is the opposite after 

the GFC in univariate analyses. In other words, dividends are a substitute and an 

outcome for the pre- and post-crisis period in that order. The positive influence of GOV 

is also observed for the entire period and the post-GFC in regression analyses. Finally, 

the mean of growth increases (decreases) for dividend nonpayers (payers) after the 

GFC in Table 5.5, a significant positive impact of growth arises in the post-GFC 

regressions. To conclude, the same conclusion results from the univariate as the 

multivariate analyses. 

5.5.3. Further Analyses 

Ownership Structure 

The sample is constructed by the ownership structure at country-level. Sampled 

countries are classified as concentrated ownership (France, Germany, Netherlands and 

Turkey), dispersed ownership (the UK and the US) and family ownership (India, 

Indonesia, Italy, Japan and Korea). The sample is pooled to clearly understand the 

variation on ownership structure, all hypotheses, excluding those related to the 

common-law are retested with subsamples because the ECL also pool the sample by 

legal origin. Regarding the regression analyses, while GOV has a significant and 

negative effect on dividends for dispersed ownership countries, it is the exact opposite 

for both concentrated and family ownership countries. In other words, the countries 

facing a shareholder-manager (controlled shareholder-minority shareholder) problem 

are less (more) likely to pay dividends. After the GFC, the influence of GOV remains 
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unchanged for dispersed ownership countries and family ownership countries but it 

changes from positive to negative for concentrated ownership countries. Furthermore, 

high-growth firms pay more dividends in countries with controlled shareholder-

minority shareholder problems, as opposed to those with a shareholder-manager 

problem. In conclusion, the explanatory power of (i) the substitute model for 

dispersed ownership countries and (ii) the outcome model and signalling hypothesis 

for either concentrated- or family ownership countries increases after the GFC.   

Share Repurchases 

The impact of agency problems and GFC on share repurchases as an alternative payout 

measure is examined in Appendix 5.6. In columns 1-2, both ECL and GOV have a 

positive and significant impact on repurchases. Hypotheses 1-2 are not rejected. After 

the GFC, since this positive effect becomes more significant, the outcome model of 

agency costs properly works; that is why the findings do not reject Hypotheses 4-5. 

Thus, firms in common-law and well-governed countries are more likely to buy back 

shares as a result of the outcome effect of repurchases. As in line with the signalling 

hypothesis, the GROW is positively and significantly associated with repurchases, 

which does not reject Hypothesis 3. However, it loses significance with a negative 

impact on repurchases after the GFC that rejects Hypothesis 6. In other words, while 

high-growth firms buy back their shares using them as a signal over 2001-2017, it 

reverses in the post-crisis period. Both the outcome model and the signalling 

hypothesis are valid for the entire period, only the outcome model has an explanatory 

power on repurchases after the GFC. Also, the components of GOV: control of 

corruption-CC, government effectiveness-GE, political stability-PS, the rule of law-RL, 

regulatory quality-RQ and voice and accountability-VA are used to address the effect 

of all points of governance on share repurchases by presenting the regression results 

in columns 3-8 of Appendix 5.6. The results are qualitatively similar to the findings in 

columns 1-2 of Table 5.6. 

Sample Composition 

Since the US, Japanese and Indian firms dominate the sample with 28.3%, 26.3% and 

11.9% sequentially, main analyses are repeated with the weighted sample by applying 

the weighted least squares (WLS) in Column 1 and Column 5. The results remain 

qualitatively the same in those tests. Hence, it can be summarised that the variation on 

the weight of the sample does not affect the regression results. Furthermore, when 

these countries are excluded from the sample, the results are similar for share 

repurchases in columns 6-8, but they slightly differ for dividend payouts in Column 2 
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and Column 5. By excluding the US, the ECL and GROW to lose their significance. Thus, 

neither agency costs nor signalling hypotheses have explanatory power. Next, Japan is 

excluded from the sample and GOV loses its significance since Japan is a well-governed 

country. Lastly, the removal of Indian firms from the sample does not affect the results. 

5.6. Conclusions 

This study investigates the role of agency problems and the GFC on dividend payouts 

for 172,298 firm-years from eleven countries which have various agency problems 

over the period 2001-2017. The RE Tobit is utilised as a proper model for the sample 

and lagged firm-level variables to mitigate any endogeneity problem.  

The WGI points out six aspects of governance and varies by country and year. Firms in 

high-governance countries pay more dividends than those in weak-governance 

countries as in line with previous research (Jiraporn and Lee 2017; LaRiviere et al. 

2017; Smith et al. 2017; Pahi and Yadav 2019). An increasing positive relationship is 

documented between dividends and governance after the GFC which confirms the 

outcome model. This finding confirms Sawicki (2009) who shows a rising positive 

association between governance and dividends after the Asian crisis, contrary to Tran 

et al. (2017) which show that firms in either weak anti-director rights or creditor 

rights countries increased their dividends between 2008 and 2012. It can be 

generalised that firms in well-governed countries increased paying dividends after the 

financial crash. 

The picture changes for firms in common-law countries which are less likely to pay 

dividends for the entire period that confirms the substitute model. While this result 

does not support empirical research (Alzahrani and Lasfer 2012; Renneboog and 

Szilagyi 2015), it does Sawicki (2009) and Tran et al. (2017). Notably, she mentions 

that firms in common-law Southeast Asian countries pay fewer dividends before the 

Asian crisis via the argument dividends have a substitute effect. Also, Tran et al. 

(2017) examine the association between common-law and dividends for 41 countries. 

They show that the common-law was positively related to dividends over 2008-2012 

instead of 2003-2007. The positive impact of common-law arose after the GFC by 

supporting the outcome model as shown by Sawicki (2009). In particular, while 

dividends have a substitute effect over the entire period, this reverses to outcome 

effect in the post-crisis period. Therefore, it can be concluded that firms in common-

law countries raised the dividend payouts in the aftermath of the GFC.     
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Furthermore, firms with high-growth opportunities pay more dividends than those 

with low-growth opportunities which are in line with the signalling hypothesis and 

literature (Onali 2016). An increasing positive impact of growth opportunities has also 

found on dividends that supports the signalling hypothesis and empirical evidence 

(Sawicki 2009; Abreu and Gulamhussen 2013). Sawicki (2009) notices the rising 

positive influence of growth on dividends by the Asian crisis. Also, Abreu and 

Gulamhussen (2013) report US firms with high-growth pay more dividends at the 

outset of the GFC. It can be summarised that firms with high-growth raised disgorging 

more cash at the beginning of the financial crash. 

This study contributes to the empirical research by examining the association between 

dividend payouts and the agency problems in the GFC context. Specifically, at the 

outset of the GFC, the findings prove that the dividend is used as a signalling device 

even though it is a costly mechanism confirming the signalling hypothesis. Besides 

that, effective governance may alleviate agency conflicts between insiders and 

outsiders by limiting insiders’ interests in dividend payouts at country-level that 

supports the outcome model of dividends. However, while the common-law does not 

reduce agency problems more than civil-law which is the result of a substitute effect of 

dividends, it does after turbulence.  

Based on the above, firms and investors should consider (i) any possibility of a 

financial crash and (ii) the firm- or country-level governance in which they operate. 

Although the research questions of this study have been properly outlined, further 

research may check the role of recent financial crises on dividends by using the 

international sample. 
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5.7. Appendices 

Appendix 5.1. Sample Distribution by Country, Industry and Year 
Country # %  Industry # %  Year # % 

France 6,750 3.9  Oil & Gas 7,222 5.2  2001 6,555 3.8 

Germany 7,095 5.1  Chemicals 7,336 5.1  2002 6,980 5.0 

India 20,541 11.9  Basic Resources 9,095 5.3  2003 7,265 5.2 

Indonesia 4,084 2.4  Construction & Materials 10,787 6.3  2004 7,497 5.3 

Italy 2,335 1.4  Industrial Goods & Services 39,626 23.3  2005 7,923 5.6 

Japan 45,392 26.3  Automobiles & Parts 6,432 3.7  2006 8,822 5.1 

Korea 19,750 11.5  Food & Beverage 11,590 6.9  2007 10,431 6.0 

Netherlands 1,407 0.8  Personal & Household Goods 15,823 9.3  2008 11,052 6.3 

Turkey 2,976 1.7  Healthcare 15,358 8.7  2009 11,493 6.6 

UK 13,126 7.6  Retail 10,909 6.3  2010 11,838 6.8 

US 48,842 28.3  Media 6,654 3.9  2011 12,298 7.0 

Total 172,298 100.0  Travel & Leisure 7,429 5.3  2012 12,549 7.2 

    Telecommunications 1,643 1.0  2013 12,686 7.3 

    Technology 22,394 12.9  2014 12,874 7.4 

    Total 172,298 100.0  2015 12,958 7.4 

        2016 11,359 6.6 

        2017 9,327 5.4 

        Total 172,298 100.0 

Appendix 5.1 presents the number (percentage) of observations across by country, industry and year. Source. Worldscope 

 
 
 
 
 
 
 
 
Appendix 5.2. Descriptive Statistics 
Variables N Mean SD Min p25 p50 p75 Max 

DPO 192,924 0.144 0.210 0.000 0.000 0.000 0.247 1.000 

SRP 108,070 0.013 0.079 0.000 0.000 0.000 0.000 1.000 

GROWt-1 172,298 1.885 2.378 0.068 0.867 1.137 1.784 19.377 

SIZE t-1 172,298 11.842 2.176 5.745 10.441 11.222 12.884 26.284 

PROF t-1 172,298 0.049 0.189 -0.662 0.027 0.084 0.139 0.953 

LEV t-1 172,298 0.240 0.222 0.000 0.043 0.198 0.370 1.000 

TAN t-1 172,298 0.454 0.269 -0.454 0.258 0.454 0.660 0.966 

CASH t-1 172,298 0.176 0.193 0.000 0.042 0.111 0.235 1.000 

ECL 192,924 0.499 0.500 0.000 0.000 0.000 1.000 1.000 

GOV 186,209 0.955 0.595 -0.930 0.760 1.223 1.308 1.909 

CC 186,209 1.034 0.778 -1.134 0.483 1.319 1.573 2.317 

GE 186,209 1.225 0.613 -0.451 1.082 1.477 1.603 2.119 

PS 186,209 0.320 0.717 -2.114 0.163 0.475 0.924 1.663 

RL 186,209 1.045 0.659 -0.781 0.926 1.177 1.544 2.077 

RQ 186,209 1.162 0.621 -0.966 0.980 1.420 1.599 2.047 

VA 186,209 0.944 0.370 -0.707 0.711 1.050 1.124 1.717 

DOD 192,924 0.367 0.482 0.000 0.000 0.000 1.000 1.000 

DD 192,924 0.724 0.447 0.000 0.000 1.000 1.000 1.000 

MD 192,924 0.504 0.500 0.000 0.000 1.000 1.000 1.000 

Appendix 5.2 reports the descriptive statistics. The number of observations (N), mean, standard deviation (SD), minimum, 

percentiles of 25 (p25), 50 (p50) and 75 (p75) and maximum for each variable are presented in columns 2-9, respectively. 

Variable definitions are presented in Table 5.3. Firm-level variables are winsorised at the 1% and 99% level to overcome 

outliers. Firm-level variables are one year lagged to mitigate endogeneity. Source. Worldscope 
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Appendix 5.3. Correlation Matrix 

Panel A. Firm-level       
Variables DPO SRP GROWt-1 SIZE t-1 PROF t-1 LEV t-1 TAN t-1 
SRP 0.048       
GROWt-1 -0.144 0.026      
SIZE t-1 0.283 0.012 -0.220     
PROF t-1 0.279 0.084 -0.430 0.202    
LEV t-1 -0.147 -0.024 0.168 0.024 -0.162   
TAN t-1 0.066 -0.034 -0.138 -0.119 0.210 -0.665  
CASH t-1 -0.072 0.034 0.273 -0.1535 -0.222 -0.327 0.307 
 

Panel B. Country-level 
Variables GOV CC GE PS RL RQ VA DOD ECL DD 
CC 0.976          
GE 0.984 0.959         
PS 0.885 0.815 0.849        
RL 0.960 0.929 0.952 0.776       
RQ 0.981 0.951 0.969 0.828 0.950      
VA 0.920 0.918 0.881 0.730 0.878 0.914     
DOD 0.463 0.469 0.468 0.137 0.582 0.542 0.507    
ECL -0.101 -0.058 -0.098 -0.414 -0.001 0.018 0.094 0.755   
DD 0.869 0.891 0.821 0.765 0.796 0.843 0.858 0.476 0.023  
MD 0.336 0.277 0.382 0.087 0.514 0.412 0.262 0.763 0.463 0.074 
Appendix 5.3 reports the correlation matrices across firm- and country-level variables in Panel A and Panel B, respectively. Variable 
definitions are presented in Table 5.3. All firm-level variables are one year lagged. The variance inflation factors (VIF) of explanatory 

variables are analysed to check the multicollinearity problem in the sample. Specifically, the mean VIF is 1.50 and each VIF value for 
all firm-level variables is smaller than 1.94 (it should be smaller than 10). Therefore, the firm-level data do not suffer from 

multicollinearity. However, there is a high correlation between time-invariant country-level factors in Panel B; that is why they are 
separately regressed in Table 5.6 not to face multicollinearity. Source. Worldscope & World Bank 

 
 
 
 
Appendix 5.4. Retest Hypotheses across Ownership Structures 
 Dependent variable: DPO t 

 Dispersed ownership  Concentrated ownership  Family ownership 
 (1) (2)   (3) (4)   (5) (6)  

Governance         

POST x GOV  −0.013   −0.009*   0.020*** 
  (0.014)   (0.006)   (0.002) 
GOV −0.034*** 0.026***  0.021*** 0.034***  0.044*** 0.029*** 
 (0.008) (0.009)  (0.007) (0.008)  (0.002) (0.003) 
Growth opportunities         
POST x GROW t−1  −0.001***   0.008***   0.015*** 
  (0.000)   (0.003)   (0.001) 
GROW t−1 −0.000 0.001***  0.009*** 0.005**  −0.004*** −0.013*** 
 (0.000) (0.000)  (0.002) (0.002)  (0.001) (0.001) 
Controls         
SIZE t−1 0.023*** 0.021***  0.025*** 0.023***  0.010*** 0.011*** 
 (0.001) (0.001)  (0.002) (0.002)  (0.001) (0.001) 
PROF t−1 0.069*** 0.067***  0.220*** 0.232***  0.178*** 0.174*** 
 (0.003) (0.003)  (0.014) (0.014)  (0.008) (0.008) 
LEV t−1 −0.013*** −0.013***  −0.130*** −0.128***  −0.104*** −0.107*** 
 (0.004) (0.004)  (0.016) (0.016)  (0.006) (0.006) 
TAN t−1 0.009*** 0.012***  0.008 0.008***  0.083*** 0.083*** 
 (0.003) (0.004)  (0.013) (0.013)  (0.005) (0.005) 
CASH t−1 −0.007* −0.008**  0.024 0.021***  −0.001 −0.002 
 (0.004) (0.004)  (0.015) (0.015)  (0.007) (0.007) 
Constant −0.124*** −0.204***  −0.226*** −0.252***  0.012 0.024* 
 (0.014) (0.018)  (0.034) (0.033)  (0.016) (0.016) 
POST         

Industry FE         

rho 0.431 0.433  0.354 0.355  0.268 0.268 
LR test 21,000*** 22,000***  4,602*** 4,586***  15,000*** 15,000*** 
# of firms 7,097 7,097  1,607 1,607  7,837 7,837 
# of N 61,968 61,968  18,228 18,228  81,482 81,482 
Appendix 5.4 presents the determinants of dividend payouts by splitting the sample as ownership structures: dispersed in 
columns 1−2, concentrated in columns 3−4 and family in columns 5−6. ECL is removed from the model because it also 
captures another country effect: legal system. Variables are defined in Table 5.3. Standard errors are clustered by firm and 
shown by parentheses (.). ***, ** and * indicate a significant difference between groups at the 1%, 5% and 10% significance 
level, respectively. 
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Appendix 5.5. Retest Hypotheses by Alternative Payout and Governance 
 Dependent variable: (Share Repurchases) SRP t 

 Joint Governance Components of Governance 

 GOV GOV CC GE PS RL RQ VA 
 (1)  (2)  (3) (4) (5) (6) (7) (8) 
Common-law         
POST x ECL  0.024*** 0.024*** 0.026*** 0.025*** 0.025*** 0.023*** 0.021*** 
  (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
ECL 0.027*** 0.013*** 0.013*** 0.013*** 0.013*** 0.012*** 0.013*** 0.013*** 
 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Governance         
POST x GOV  0.011*** 0.009*** 0.011*** 0.006*** 0.013*** 0.009*** 0.016*** 
  (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
GOV 0.009*** 0.004*** 0.002*** 0.003*** 0.001 0.006*** 0.004*** 0.000 
 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Growth opportunities        
POST x GROWt-1  -0.002*** -0.002*** -0.002*** -0.001*** -0.002*** -0.002*** -0.001*** 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
GROW t-1 0.000*** 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Controls         
SIZE t-1 0.003*** 0.003*** 0.003*** 0.003*** 0.003*** 0.003*** 0.003*** 0.003*** 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
PROF t-1 0.044*** 0.043*** 0.042*** 0.043*** 0.041*** 0.045*** 0.043*** 0.041*** 
 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 
LEV t-1 -0.012*** -0.011*** -0.012*** -0.012*** -0.014*** -0.008*** -0.012*** -0.014*** 
 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 
TAN t-1 -0.021*** -0.018*** -0.019*** -0.018*** -0.019*** -0.015*** -0.018*** -0.020*** 
 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
CASH t-1 0.014*** 0.011*** 0.012*** 0.011*** 0.013*** 0.009*** 0.011*** 0.014*** 
 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 
Constant -0.047*** -0.043*** -0.042*** -0.045*** -0.038*** -0.047*** -0.045*** -0.038*** 
 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 
POST         

Industry FE         

rho 0.095 0.097 0.099 0.097 0.099 0.095 0.096 0.101 
LR test 3,048 *** 3,148 *** 3,248 *** 3,123 *** 3,198 *** 3,063 *** 3,117 *** 3,342 *** 
# of firms 11,307 11,307 11,307 11,307 11,307 11,307 11,307 11,307 
# of N 97,571 97,571 97,571 97,571 97,571 97,571 97,571 97,571 

Appendix 5.5 presents the determinants of share repurchases using the joint governance in columns 1-2 and six components of 
governance: Control of corruption (CC), Government effectiveness (GE), Politic stability (PS), Rule of law (RL), Regulatory quality 
(RQ), Voice and accountability (VA) in columns 3-8, respectively. All variables are described in Table 5.3. *** indicates a significant 
difference between groups at the 1% significance level. 
  

 
  

Appendix 5.6. Sample Composition 

 Panel A. Dividend Payouts  Panel B. Share Repurchases 
 Dependent variable: DPO t  Dependent variable: SRP t 
 Weighted 

Sample 
Excluding 
US 

Excluding 
Japan 

Excluding 
India 

 Weighted 
Sample 

Excluding 
US 

Excluding 
Japan 

Excluding 
India 

Variables (1)  (2)  (3)  (4)   (5)  (6)  (7)  (8)  

ECL −0.020*** −0.000 −0.030*** −0.068***  0.015*** 0.007*** 0.026*** 0.037*** 
 (0.004) (0.003) (0.003) (0.003)  (0.001) (0.001) (0.001) (0.001) 
GOV 0.032*** 0.038*** 0.001 0.043***  0.006*** 0.003*** 0.010*** 0.006*** 
 (0.004) (0.002) (0.002) (0.00)  (0.001) (0.000) (0.000) (0.000) 
GROW t-1 0.012*** 0.001 0.001*** 0.000***  0.001*** 0.002*** 0.000*** 0.001*** 
 (0.001) (0.001) (0.000) (0.00)  (0.000) (0.000) (0.000) (0.000) 
SIZE t-1 0.021*** 0.012*** 0.010*** 0.012***  0.002*** 0.001*** 0.004*** 0.003*** 
 (0.001) (0.000) (0.000) (0.00)  (0.000) (0.000) (0.000) (0.000) 
PROF t-1 0.400*** 0.195*** 0.106*** 0.107***  0.032*** 0.012*** 0.045*** 0.049*** 
 (0.012) (0.006) (0.003) (0.00)  (0.003) (0.002) (0.002) (0.002) 
LEV t-1 −0.119*** −0.090*** −0.048*** −0.046***  −0.010*** −0.006*** −0.014*** −0.012*** 
 (0.012) (0.005) (0.003) (0.003)  (0.003) (0.001) (0.001) (0.001) 
TAN t-1 0.053*** 0.073*** 0.021*** 0.044***  0.014*** −0.003*** −0.026*** −0.020*** 
 (0.010) (0.004) (0.003) (0.00)  (0.003) (0.001) (0.001) (0.001) 
CASH t-1 0.037*** −0.014*** −0.006*** −0.014***  0.009*** 0.008*** 0.016*** 0.013*** 
 (0.012) (0.005) (0.004) (0.00)  (0.003) (0.001) (0.001) (0.001) 
Constant −0.174*** −0.104*** 0.004 −0.046***  −0.021*** −0.018*** −0.059*** −0.044*** 
 (0.020) (0.011) (0.008) (0.008)  (0.005) (0.002) (0.094) (0.004) 
Industry FE          

rho  0.303 0.407 0.340   0.076 0.093 0.091 
LR test  23,000*** 41,000*** 37,000***   1,530*** 2,271*** 2,427*** 
# of firms 16,880 11,117 13,478 14,590  11,307 7,503 8,810 9,781 
# of N 172,298 123,456 126,906 151,757  97,571 66,139 74,895 85,334 
Appendix 5.6 presents the determinants of dividend payouts in Panel A and share repurchases in Panel B across the weighted sample 
and excluding mentioned country from the whole sample. All variables are described in Table 5.3. Standard errors are presented in 
brackets (). ***, ** and * indicate a significant difference between groups at the 1%, 5% and 10% significance level, respectively. 
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CHAPTER 6 

CONCLUSIONS 

6.1. Overview of Thesis 

The main objective of this research is to investigate the changing trend on corporate 

decisions with the existence of institutional settings, governance in particular and the 

global financial crisis 2007-2009 (GFC). Over the past six decades, the literature has 

attempted to fill the gaps between theoretical forecasts and practical actions about the 

topic of agency costs, bankruptcy costs, information asymmetry and transaction costs 

relaxing the irrelevance propositions of Modigliani and Miller (MM 1958, 1961, 1963). 

Remarkably, corporate financial policies may differ by the existence of institutional 

settings and uncertainties; therefore, previous research refers to the puzzles of capital 

structure (Myers 1984), cash holdings (Pinkowitz et al. 2012) and dividend payouts 

(Black 1976). It is difficult to draw a precise picture in times of turbulences, but this 

research has attempted to solve these puzzles by utilising new empirical evidence and 

including the periods: pre-GFC, GFC, post-GFC. 

This chapter proceeds by (i) summarising the thesis and results of the empirical 

chapters, (ii) underlining the implications and limitations of the thesis and (iii) making 

recommendations for further research. 

6.2. Contributions and Implications of Thesis 

Contributions 

The importance and originality of this thesis are that it provides robust evidence to 

underpin the proposition that the trend on corporate financial policy differs in post-

GFC with the variation in institutional settings. Since corporate financial decisions may 

depend on financial channels such as debt, liquidity, dividends or investment, different 

scenarios may occur with turbulence. The first scenario is that if the costs of debt 

financing increase, firms reduce their dividend payouts. When uncertainty arises, the 

reduction in share repurchases is more than in dividend payouts by the substitute 

effect of corporate payouts. The second scenario is that growth opportunities fall 

owing to higher agency costs of cash retention. Therefore, firms drop cash retention 

and raise corporate payouts because of the lower demand for funds. In the final 

scenario, firms finance their investments by holding more cash and reducing 

corporate payouts in times where there is a sharp rise in uncertainty. Consequently, 
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the fall in corporate payouts substitutes with an increase in liquidity and investment. 

Overall, the variations in corporate decisions: debt financing, cash holdings and 

dividend payouts may affect each of them during turbulence; that is why this thesis 

contributes to the literature by investigating the trend of the changes in these 

decisions following the GFC. 

The GFC influences debt financing, cash holdings and dividend payouts of companies 

through various channels as theory suggested. By relaxing MM's irrelevance 

propositions, this study has examined theoretical predictions by applying the proxies 

of agency costs, bankruptcy costs and information asymmetry. This thesis confirms 

previous findings and contributes additional evidence that analyses the impact of 

institutional settings on corporate finance in three ways.  

First, while both lenders and borrowers shorten their investments and the maturity of 

debt owing to default probabilities during uncertainty, firms extend debt maturity 

after the GFC. Since debt helps alleviate agency problems, firms in weak-governance 

countries control agency costs by using more leverage and short-term debt than those 

in well-governance countries in post-GFC. Furthermore, firms in either concentrated- 

or family groups-ownership, the civil-law, developing and bank-based countries 

reduce their debt maturity, but those in dispersed ownership and developed countries 

raised their borrowing in the aftermath of the GFC.  

Second, firms use cash as a hedging instrument by increasing cash holdings when 

uncertainty arises, and debt financing becomes costly. In a post-GFC period, firms in 

dispersed ownership, the common-law and market-based countries have lower cash 

retention as in line with agency motive. However, firms in well-governed and 

developed countries hold more cash after the GFC in which the agency motive loses its 

significance, and the precautionary motive becomes more meaningful.  

Finally, while firms drop dividend payoffs and increase cash holdings because of the 

rising costs of debt financing in a crisis period, they increase dividend payments after 

the GFC by using dividends as the signalling device for investors. Firms in well-

governed and developed countries pay higher dividends as confirmed by the outcome 

model of dividends when uncertainty arises. Notably, well-governance forces firms to 

pay out more dividends. Interestingly, firms in the common-law, dispersed ownership 

and market-based countries pay lower dividends over 2001-2017. However, those in 

the common-law disgorge more cash in the post-GFC, which is in line with the 

outcome model of dividends. As a substitute for dividend payouts, share repurchases 
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also increase for firms in both well-governed and the common-law countries that are 

supported by outcome model of corporate payouts.   

Regarding the contribution of methodology and data, the quantitative approach based 

on panel data has been used in all empirical chapters. Static-, dynamic- and censored-

panel data methods74 depend on the nature of dependent variables and empirical 

analyses. First, the interaction effects of main explanatory variables with the post-GFC 

dummy are examined using firm fixed effects-FE to test hypotheses related to static 

panel models in Chapter 3 and Chapter 4 without dividing the sample. Second, the 

adjustment speeds of debt financing and cash holdings are investigated employing 

dynamic panel models and estimating by least square dummy variable correction-

LSDVC by splitting sample as pre- and post-GFC in Chapter 3 and Chapter 4. And 

finally, random effect-RE Tobit model, as a censored panel model, are used to test the 

interactions between main explanatory variables and post-GFC dummy in Chapter 5. 

Besides, the sample of 172,298 firm-years of 16,880 firms in eleven countries, which 

can be categorised into ownership structures, governance, financial development, 

financial system and the legal status is drawn for the period 2001-2017, which offers 

an ample period (2010-2017) to analyse the post-GFC. As the main country factor, the 

Worldwide Governance Indicators (WGI) of Kaufmann et al. (2011) are robust 

governance measures that range across country and year. WGI is crucial to capture the 

differences in time; therefore, it may open new insights by investigating corporate 

decisions in a financial crisis context. Most importantly, the present research has 

explored, for the first time, the effects of WGI on corporate financial decisions in the 

GFC context across both developed and major developing countries. Also, ownership 

structures, governance, financial development, financial system and the legal status 

are analysed to obtain other institutional settings at country-level.  

Results       

The results from Chapter 3 make several contributions to the current literature. First, 

firms decrease their adjustment speeds of both leverage and short-term debt after the 

GFC across advanced markets on account of decreasing supply of debt and demand for 

debt. This result extends Zeitun et al. (2017), who find qualitatively similar results for 

emerging markets. Second, firms in weak-governed countries use more debt to 

mitigate agency costs in the post-GFC as in line with the substitute model. This finding 

has been demonstrated, for the first time, in the GFC context employing a robust 

 
74 The panel data methods are discussed in detail in Section 1.4.1 of Chapter 1. 
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governance-WGI. Third, this is the first research to employ interactions of the post-

GFC dummy with firm size and profitability for some international evidence, but it is 

broadly consistent with D'Amato (2019), who examines debt financing for Italian 

small firms in the GFC context. Lastly, this is the first study to show that firms 

decreased their leverage and increased cash retention as a response to the GFC. 

Table 6.1. Summary of the Main Results 
  Expected sign  Measured sign 

                              Interaction  Interaction 
 The Proxy ENTIRE with POST   ENTIRE with POST  
Variables (Theoretical Framework) 2001-2017 2010-2017  2001-2017 2010-2017 

Panel A. Debt financing      

(Total Book Leverage)       

Firm size Bankruptcy costs 
(Trade-off Theory) 

+ +  −,*** + 

Governance Agency costs 
(Agency Theory) 

− −  −,*** + 

Profitability Information asymmetry 
(Pecking order Theory) 

− −  −,*** − 

(Short-term Debt)       

Firm size Bankruptcy costs 
(Trade-off Theory) 

− +  −,*** +,*** 

Governance Agency costs 
(Agency Theory) 

− −  −,*** −,*** 

Profitability Information asymmetry 
(Pecking order Theory) 

− −  −,*** − 

Panel B. Cash holdings      

Dividend payers  Information asymmetry 
(Precautionary motive) 

− +  − +,*** 

Governance Agency costs 
(Agency motive) 

− −  +,*** −,** 

Panel C. Dividend policy       

(Dividend Payouts)       

Common-law Agency costs 
(Agency Theory) 

+ +  −,*** +,*** 

Governance Agency costs 
(Agency Theory) 

+ +  +,*** +,*** 

Growth opportunities Information asymmetry 
(Signalling Theory) 

+ +  +,* +,* 

(Repurchase Payouts)       

Common-law Agency costs 
(Agency Theory) 

+ +  +,*** +,*** 

Governance Agency costs 
(Agency Theory) 

+ +  +,*** +,*** 

Growth opportunities Information asymmetry 
(Signalling Theory) 

+ +  +,*** −,*** 

Table 6.1 presents the summary of both expected- and measured-sign of coefficients of main explanatory variables  

across three empirical chapters in thesis, respectively. ***, ** and * indicate a significant difference between groups at 
the 1%, 5% and 10% significance level, respectively. 

Chapter 4 appears to be the first study to compare optimal cash holdings across the 

variation in financial constraints and governance before and after a financial crisis. 

While both financially constrained and unconstrained firms reduce their adjustment 

speed of cash, as opposed to firms in either well- or weak-governed countries. Next, 

contrary to the precautionary motive, financially unconstrained firms have systematic 
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cash retention after the GFC across a multi-country sample by extending Chen et al.'s 

(2018) finding for US firms. Furthermore, firms in weak-governed countries use cash 

more to alleviate agency costs in the aftermath of the GFC. Overall, the agency motive 

becomes significant as opposed to the precautionary motive after turbulence.    

Chapter 5 contributes to the literature in certain manners. Firms reduce dividends 

during the GFC, but then they increase to use them as a signalling device. Firms in 

common-law countries pay higher dividends after the GFC, which are argued by La 

Porta et al. (2000). Moreover, firms in well-governed firms disgorge more cash due to 

the nature of governance in the post-GFC by employing WGI. In particular, well-

governance and the common-law force firms to pay higher dividends as a response to 

the GFC, which is in line with the outcome model of dividend. As confirmed by the 

signalling hypothesis, firms with high-growth pay more dividends in the aftermath of 

the GFC. Also, it is firstly shown in the GFC context; all results are qualitatively similar 

for share repurchases as the alternative measure of corporate payouts. All the main 

results are summarised in Table 6.1. 

Implications 

The findings of this thesis have several important implications for firms, investors, 

practitioners and researchers. First, the empirical findings in Chapter 3 propose that 

since leverage and debt maturity decisions of firms differ after turbulence, investors 

should heed the conditions of a financial meltdown. Furthermore, the supply of credit 

and demand for credit decrease as a response to the crisis; hence, investors should 

take a position by considering the shortage in trade and financial channels. Also, firms 

should consider the default probability when they borrow and invest. 

Second, the empirical evidence in Chapter 4 proves that both financially constrained 

and unconstrained firms should consider the financial crashes to determine their cash 

holdings policy, whether facing difficulties or not, in accessing debt financing to direct 

their investment policies. As another implication of Chapter 4, it is shown that 

shareholders and creditors should consider the market imperfections and institutional 

settings to understand the cash holding policies of the firms where they invest. 

The empirical results in Chapter 5 suggest that both high-growth and low-growth 

firms should use dividend as a signal at diverse levels to inform investors about their 

corporate financial policies. Besides, firms should consider the governance level of 

their country because of well-governance and legal system results with an outcome 

effect of dividend payouts. Also, share repurchases are more likely for well-
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governance and common-law countries which are confirmed by a substitute effect. 

Consequently, investors should consider the level of governance of firms or legal 

system of countries in which they are operating. 

6.3. Limitations and Future Research 

This thesis has empirically contributed to the literature of corporate finance, but with 

certain limitations. Regarding data-related issues, first, due to the difficulties in 

accessing data for unlisted firms, firm-level data for listed firms and existing firms in 

Worldscope have been used. If further research can resolve the issue of accessing data 

for unlisted firms, the results of this study can be generalised across all types of firms 

in that country and worldwide. Second, this research has used the Worldwide 

Governance Indicators (WGI) which comprises six aspects of governance at country-

level; however, further research can employ corporate governance to capture the 

difference at firm-level as conducted by previous research in dividend context (Sawicki 

2009) and cash context (Seifert and Gonenc 2018). Third, eleven countries in the 

sample may capture the variety in country-level ownership, but further examination is 

necessary for more generalised results with a worldwide sample to point out all 

country-level variation such as governance and the legal status. Last, while this 

research focuses the differences on governance as institutional settings at country 

level, this can be extended with the regulation differences of exchanges in a developed 

country such as the highly regulated Main Market and relatively unregulated 

Alternative Investment Market in the UK; and National association securities dealers 

automated quotation and over-the-counter markets group in the US.     

More importantly, the post-GFC period 2010-2017 has been considered to examine 

the adjustment speeds of debt financing and cash holdings by keeping a minimum of 

four- consecutive-year observations for each firm (Coldbeck and Ozkan 2018). 

However, in this period, firms in Europe faced the Eurozone crisis during the period 

from 2010 to 2012. In that case, an ample period occurs for dynamic panel analyses to 

investigate the post-crisis period from 2013. Also, the impact of recent financial crises 

can be assessed with further investigation across the globe. 

 

 

 



 

156 
 

REFERENCES 

Abreu, J. F. and Gulamhussen, M. A. (2013) Dividend payouts: evidence from US bank 
holding companies in the context of the financial crisis. Journal of corporate 
finance 22, 54-65. 

Adhikari, B. K. and Agrawal, A. (2018) Peer influence on payout policies. Journal of 
corporate finance 48, 615-637. 

Adjaoud, F. and Ben‐Amar, W. (2010) Corporate governance and dividend policy: 
shareholders’ protection or expropriation? Journal of business finance & 
accounting 37(5‐6), 648-667. 

Ahn, J., Amiti, M. and Weinstein, D. E. (2011) Trade finance and the great trade 
collapse. The American economic review 101(3), 298-302. 

Aivazian, V. A., Booth, L. and Cleary, S. (2006) Dividend smoothing and debt ratings. 
Journal of financial and quantitative analysis 41(02), 439-453. 

Aivazian, V., Booth, L. and Cleary, S. (2003) Do emerging market firms follow different 
dividend policies from US firms? Journal of financial research 26(3), 371-387. 

Akbar, S., Rehman, S. and Ormrod, P. (2013) The impact of recent financial shocks on 
the financing and investment policies of UK private firms. International review of 
financial analysis 26(4), 59-70. 

Al-Malkawi, H. A. N., Bhatti, M. I. and Magableh, S. I. (2014) On the dividend smoothing, 
signaling and the global financial crisis. Economic modelling 42, 159-165. 

Almeida, H., Campello, M. and Weisbach, M. S. (2004) The cash flow sensitivity of 
cash. The journal of finance 59(4), 1777-1804. 

Al-Najjar, B. (2013) The financial determinants of corporate cash holdings: evidence 
from some emerging markets. International business review 22(1), 77-88. 

Al‐Najjar, B. (2015) The effect of governance mechanisms on small and medium‐sized 
enterprise cash holdings: evidence from the United Kingdom. Journal of small 
business management 53(2), 303-320. 

Alves, P. and Francisco, P. (2015) The impact of institutional environment on the 
capital structure of firms during recent financial crises. The quarterly review of 
economics and finance 57, 129-146. 

Alves, P. (2018) Cash holdings around the world: financial crisis, culture and 
shareholder rights (No. 89861). University Library of Munich, Germany. 

Alves, P. and Morais, F. (2018) Cash holdings are increasing and financial crisis 
strenghts it. SSRN 3096566. https://ssrn.com/abstract=3096566 Accessed 10 
July 2019. 

Alzahrani, M. and Lasfer, M. (2012) Investor protection, taxation and 
dividends. Journal of corporate finance 18(4), 745-762. 

Anderson, R. W. and Hamadi, M. (2016) Cash holding and control-oriented finance. 
Journal of corporate finance 41, 410-425. 

https://ssrn.com/abstract=3166707


 

157 
 

Anderson, T. W. and Hsiao, C. (1982) Formulation and estimation of dynamic models 
using panel data. Journal of econometrics 18(1), 47-82. 

Andres, C. and Hofbaur, U. (2017) Do what you did four quarters ago: trends and 
implications of quarterly dividends. Journal of corporate finance 43, 139-158. 

Andriosopoulos, D. and Hoque, H. (2013) The determinants of share repurchases in 
Europe. International review of financial analysis 27, 65-76. 

Antoniou, A., Guney, Y. and Paudyal, K. (2008) The determinants of capital structure: 
capital market-oriented versus bank-oriented institutions. Journal of financial 
and quantitative analysis 43(01), 59-92. 

Ardalan, K. (2017) Capital structure theory: reconsidered. Research in international 
business and finance 39, 696-710. 

Arellano, M. (1993) On the testing of correlated effects with panel data. Journal of 
econometrics 59(1-2), 87-97. 

Arellano, M. and Bond, S. (1991) Some tests of specification for panel data: Monte 
Carlo evidence and an application to employment equations. Review of economic 
studies 58(2), 277-297. 

Arslan, O., Florackis, C. and Ozkan, A. (2006) The role of cash holdings in reducing 
investment–cash flow sensitivity: evidence from a financial crisis period in an 
emerging market. Emerging markets review 7(4), 320-338. 

Arslan-Ayaydin, O., Florackis, C. and Ozkan, A. (2014) Financial flexibility, corporate 
investment and performance: evidence from financial crises. Review of 
quantitative finance and accounting 42(2), 211-250. 

Atanassov, J. and Mandell, A. J. (2018) Corporate governance and dividend policy: 
evidence of tunneling from master limited partnerships. Journal of corporate 
finance 53, 106-132. 

Athari, S. A., Adaoglu, C. and Bektas, E. (2016) Investor protection and dividend policy: 
the case of Islamic and conventional banks. Emerging markets review 27, 100-
117. 

Attig, N., Boubakri, N., El Ghoul, S. and Guedhami, O. (2016) The global financial crisis, 
family control and dividend policy. Financial management 2(45), 291-313. 

Auboin, M. and Blengini, I. (2019) The impact of Basel III on trade finance: the 
potential unintended consequences of the leverage ratio. Journal of banking 
regulation 20(2), 115-123. 

Azar, J. A., Kagy, J. F. and Schmalz, M. C. (2016) Can changes in the cost of carry explain 
the dynamics of corporate “cash” holdings? Review of financial studies 29(8), 
2194-2240. 

Bates, T. W., Chang, C. H. and Chi, J. D. (2018) Why has the value of cash increased over 
time? Journal of financial and quantitative analysis 53(2), 749-787. 

Bates, T. W., Kahle, K. M. and Stulz, R. M. (2009) Why do US firms hold so much more 
cash than they used to? The journal of finance 64(5), 1985-2021. 

Baumol, W. J. (1952) The transactions demand for cash: an inventory theoretic 
approach. The quarterly journal of economics, 545-556. 



 

158 
 

Benkraiem, R., Bouattour, M., Miloudi, A. and Vigneron, L. (2017) Corporate leverage 
and the terms of employment: evidence from French small businesses before 
and during the global crisis. Applied economics 49(23), 2286-2297. 

Berle, A. and Means, G. (1932) The modern corporation and private property. New York: 
Macmillan. 

Berzins, J., Bøhren, Ø. and Stacescu, B. (2017) Shareholder conflicts and 
dividends. Review of finance 22(5), 1807-1840. 

Bessler, W., Gonenc, H. and Tinoco, M. H. (2017) The effect of creditor rights on 
dividend payout with changes in the information environment. In 2017 FMA 
Annual Meeting, Boston, US, 11-14 October. 

Bhattacharya, S. (1979) An exploration of non-dissipative dividend-signaling 
structures. Journal of financial and quantitative analysis 14(4), 667-668. 

Black, F. (1976) The dividend puzzle. The journal of portfolio management 2(2), 5-8. 

Bliss, B. A., Cheng, Y. and Denis, D. J. (2015) Corporate payout, cash retention and the 
supply of credit: evidence from the 2008–2009 credit crisis. Journal of financial 
economics 115(3), 521-540. 

Bloom, N. (2009) The impact of uncertainty shocks. Econometrica 77,623-685. 

Blundell, R. and Bond, S. (1998) Initial conditions and moment restrictions in dynamic 
panel data models. Journal of econometrics 87(1), 115-143. 

Bond, S. R. (2002) Dynamic panel data models: a guide to micro data methods and 
practice. Portuguese economic journal 1(2), 141-162. 

Booth, L., Aivazian, V., Demirguc-Kunt, A. and Maksimovic, V. (2001) Capital structures 
in developing countries. The journal of finance 56(1), 87-130. 

Brav, O. (2009) Access to capital, capital structure and the funding of the firm. The 
journal of finance 64(1), 263-308. 

Breusch, T. S. and Pagan, A. R. (1980) The Lagrange multiplier test and its applications 
to model specification in econometrics. The review of economic studies 47(1), 
239-253. 

Brick, I. E. and Liao, R. C. (2017) The joint determinants of cash holdings and debt 
maturity: the case for financial constraints. Review of quantitative finance and 
accounting 48(3), 597-641. 

Brockman, P. and Unlu, E. (2009) Dividend policy, creditor rights and the agency costs 
of debt. Journal of financial economics 92(2), 276-299. 

Brunnermeier, M. (2009) Deciphering the liquidity and credit crunch 2007–2008. 
Journal of economic perspectives 23, 77-100. 

Bruno, G. S. (2005) Estimation and inference in dynamic unbalanced panel-data 
models with a small number of individuals. Stata journal 5(4), 473. 

Byrne, J. and O’Connor, T. (2012) Creditor rights and the outcome model of dividends. 
The quarterly review of economics and finance 52(2), 227-242. 



 

159 
 

Byrne, J. and O’Connor, T. (2017a) Creditor rights, culture and dividend payout policy. 
Journal of multinational financial management 39, 60-77. 

Byrne, J. and O’Connor, T. (2017b) How do creditors respond to disclosure quality? 
evidence from corporate dividend payouts. Journal of international financial 
markets, institutions and money 49, 154-172. 

Campello, M., Graham, J. R. and Harvey, C. R. (2010) The real effects of financial 
constraints: evidence from a financial crisis. Journal of financial economics 97(3), 
470-487. 

Chae, J., Kim, S. and Lee, E. J. (2009) How corporate governance affects payout policy 
under agency problems and external financing constraints. Journal of banking & 
finance 33(11), 2093-2101. 

Chang, K., Kang, E. and Li, Y. (2016) Effect of institutional ownership on dividends: an 
agency-theory-based analysis. Journal of business research 69(7), 2551-2559. 

Chang, Y., Benson, K. and Faff, R. (2017) Are excess cash holdings more valuable to 
firms in times of crisis? financial constraints and governance matters. Pacific-
Basin finance journal 45, 157-173. 

Chen, C. R. and Steiner, T. L. (1999) Managerial ownership and agency conflicts: A 
nonlinear simultaneous equation analysis of managerial ownership, risk taking, 
debt policy and dividend policy. Financial review 34(1), 119-136. 

Chen, H. C., Chou, R. K. and Lu, C. L. (2018) Saving for a rainy day: evidence from the 
2000 dot-com crash and the 2008 credit crisis. Journal of corporate finance 48, 
680-699. 

Chen, W., Mrkaic, M. and Nabar, M. (2019) The global economic recovery 10 years after 
the 2008 financial crisis. International monetary fund 19/83. 

Chow, Y. P., Muhammad, J., Bany-Ariffin, A. N. and Cheng, F. F. (2018) Macroeconomic 
uncertainty, corporate governance and corporate capital structure. International 
journal of managerial finance 14(3), 301-321. 

Chung, H. (2017) R&D investment, cash holdings and the financial crisis: evidence 
from Korean corporate data. Applied economics 49(55), 5638-5650. 

Coldbeck, B. and Ozkan, A. (2018) Comparison of adjustment speeds in target research 
and development and capital investment: what did the financial crisis of 2007 
change. Journal of business research, 84, 1-10. 

Cucculelli, M. and Micucci, G. (2008) Family succession and firm performance: 
evidence from Italian family firms. Journal of corporate finance 14(1), 17-31. 

D’Amato, A. (2019) Capital structure, debt maturity, and financial crisis: empirical 
evidence from SMEs. Small business economics, 1-23. 

Dang, T. L., Dang, V. A., Moshirian, F., Nguyen, L. H. and Zhang, B. (2019) News media 
coverage and corporate leverage adjustments. Journal of banking and finance, 
forthcoming. Available at SSRN: https://ssrn.com/abstract=3109477 Accessed 
08 October 2019.  

https://ssrn.com/abstract=3109477


 

160 
 

Dang, V. A., Kim, M. and Shin, Y. (2014) Asymmetric adjustment toward optimal capital 
structure: evidence from a crisis. International review of financial analysis 33, 
226-242. 

Dang, V. A., Kim, M. and Shin, Y. (2015) In search of robust methods for dynamic panel 
data models in empirical corporate finance. Journal of banking & finance 53, 84-
98. 

Daskalakis, N., Balios, D. and Dalla, V. (2017) The behaviour of SMEs’ capital structure 
determinants in different macroeconomic states. Journal of corporate finance 46, 
248-260. 

De Cesari, A. and Ozkan, N. (2015) Executive incentives and payout policy: empirical 
evidence from Europe. Journal of banking & finance 55, 70-91. 

De Fiore, F. and Uhlig, H. (2015) Corporate debt structure and the financial 
crisis. Journal of money, credit and banking 47(8), 1571-1598. 

De Jong, A., Kabir, R., Marra, T. and Roell, A. (2001) Ownership and control in the 
Netherlands. In Barca, F. and Becht, M. (editors) The Control of Corporate Europe. 
Oxford University Press. 

DeAngelo, H. and Roll, R. (2015) How stable are corporate capital structures? The 
journal of finance 70(1), 373-418. 

DeAngelo, H., DeAngelo, L. and Stulz, R. M. (2006) Dividend policy and the 
earned/contributed capital mix: a test of the life-cycle theory. Journal of financial 
economics 81(2), 227-254. 

Demirguc-Kunt, A. and Levine, R. (1999) Bank-based and market-based financial 
systems: cross-country comparisons. World Bank: Development Research Group. 
WPS 2143. 
http://faculty.haas.berkeley.edu/ross_levine/papers/2001_Book_Levine_BankV
sMktCrossCountry.pdf Accessed 23 Dec 2016. 

Demirguc-Kunt, A., Martinez Peria, M. S. and Tressel, T. (2015) The impact of the global 
financial crisis on firms’ capital structure. WPS 7522. 
http://documents.worldbank.org/curated/en/965511468000625382/pdf/PS75
22.pdf Accessed 10 May 2016.  

Denis, D. J. and Osobov, I. (2008) Why do firms pay dividends? International evidence 
on the determinants of dividend policy. Journal of financial economics 89(1), 62-
82. 

Denis, D. J. and Sibilkov, V. (2009) Financial constraints, investment and the value of 
cash holdings. Review of financial studies hhp031. 

Deshmukh, S. (2003) Dividend initiations and asymmetric information: a hazard 
model. Financial review 38(3), 351-368. 

Dittmar, A. and Mahrt-Smith, J. (2007) Corporate governance and the value of cash 
holdings. Journal of financial economics 83(3), 599-634. 

Dittmar, A., Mahrt-Smith, J. and Servaes, H. (2003) International corporate governance 
and corporate cash holdings. Journal of financial and quantitative 
analysis 38(01), 111-133. 

http://faculty.haas.berkeley.edu/ross_levine/papers/2001_Book_


 

161 
 

Djankov, S., La Porta, R., Lopez-de-Silanes, F. and Shleifer, A. (2008) The law and 
economics of self-dealing. Journal of financial economics 88(3), 430-465. 

Djankov, S., McLiesh, C. and Shleifer, A. (2007) Private credit in 129 countries. Journal 
of financial economics 84(2), 299-329. 

Duchin, R. (2010) Cash holdings and corporate diversification. The journal of finance 
65(3), 955-992. 

Duchin, R., Gilbert, T., Harford, J. and Hrdlicka, C. (2017) Precautionary savings with 
risky assets: when cash is not cash. The journal of finance 72(2), 793-852. 

Duchin, R., Ozbas, O. and Sensoy, B. A. (2010) Costly external finance, corporate 
investment and the subprime mortgage credit crisis. Journal of financial 
economics 97(3), 418-435. 

Duran, R. F., Lozano, M. B. and Yaman, S. (2016) Is family control relevant for 
corporate cash holding policy? Journal of business finance & accounting 43(9-10), 
1325-1360. 

Easterbrook, F. H. (1984) Two agency-cost explanations of dividends. The American 
economic review 74(4), 650-659. 

Eckbo, B. E. and Kisser, M. (2018) Refinancing, profitability and capital structure: new 
evidence. SSRN 3166707. https://ssrn.com/abstract=3166707 Accessed 10 June 
2018.  

Elsas, R. and Florysiak, D. (2015) Dynamic capital structure adjustment and the impact 
of fractional dependent variables. Journal of financial and quantitative analysis 
50(05), 1105-1133. 

Enikolopov, R., Petrova, M. and Stepanov, S. (2014) Firm value in crisis: effects of firm-
level transparency and country-level institutions. Journal of banking & finance 
46, 72-84. 

Esqueda, O. A. (2016) Signaling, corporate governance and the equilibrium dividend 
policy. The quarterly review of economics and finance 59, 186-199. 

Everaert, G. and Pozzi, L. (2007) Bootstrap-based bias correction for dynamic panels. 
Journal of economic dynamics and control 31, 1160-1184. 

Faccio, M. and Xu, J. (2015) Taxes and capital structure. Journal of financial and 
quantitative analysis 50(03), 277-300. 

Fama, E. F. and French, K. R. (2001) Disappearing dividends: changing firm 
characteristics or lower propensity to pay? Journal of financial economics 60(1), 
3-43. 

Fama, E. F. and French, K. R. (2002) Testing trade‐off and pecking order predictions 
about dividends and debt. Review of financial studies 15(1), 1-33. 

Fama, E. F. and MacBeth, J. D. (1973) Risk, return and equilibrium: empirical tests. The 
journal of political economy 81(3), 607-636. 

Fan, J. P., Titman, S. and Twite, G. (2012) An international comparison of capital 
structure and debt maturity choices. Journal of financial and quantitative analysis 
47(01), 23-56. 

https://ssrn.com/abstract=3166707


 

162 
 

Farinha, J., Mateus, C. and Soares, N. (2018) Cash holdings and earnings quality: 
evidence from the Main and Alternative UK markets. International review of 
financial analysis 56, 238-252. 

Farre-Mensa, J. and Ljungqvist, A. (2016) Do measures of financial constraints 
measure financial constraints? The review of financial studies 29(2), 271-308. 

Faulkender, M. and Petersen, M. A. (2005) Does the source of capital affect capital 
structure? The review of financial studies 19(1), 45-79. 

Faulkender, M. and Wang, R. (2006) Corporate financial policy and the value of cash. 
The journal of finance 61(4), 1957-1990. 

Faulkender, M., Flannery, M. J., Hankins, K. W. and Smith, J. M. (2012) Cash flows and 
leverage adjustments. Journal of financial economics 103(3), 632-646. 

Fauver, L. and McDonald, M. B. (2015) Culture, agency costs, and governance: 
international evidence on capital structure. Pacific-basin finance journal 34, 1-23. 

Fernandes, N. and Gonenc, H. (2016) Multinationals and cash holdings. Journal of 
corporate finance 39, 139-154. 

Firth, M., Gao, J., Shen, J. and Zhang, Y. (2016) Institutional stock ownership and firms’ 
cash dividend policies: evidence from China. Journal of banking & finance 65, 91-
107. 

Fischer, E. O., Heinkel, R. and Zechner, J. (1989) Dynamic capital structure choice: 
theory and tests. The journal of finance 44(1), 19-40. 

Flannery, M. J. and Hankins, K. W. (2013) Estimating dynamic panel models in 
corporate finance. Journal of corporate finance 19, 1-19. 

Flannery, M. J. and Rangan, K. P. (2006) Partial adjustment toward target capital 
structures. Journal of financial economics 79(3), 469-506. 

Florackis, C., Kanas, A. and Kostakis, A. (2015) Dividend policy, managerial ownership 
and debt financing: a non-parametric perspective. European journal of 
operational research 241(3), 783-795. 

Floyd, E., Li, N. and Skinner, D. J. (2015) Payout policy through the financial crisis: The 
growth of repurchases and the resilience of dividends. Journal of financial 
economics 118(2), 299-316. 

Foley, C. F., Hartzell, J. C., Titman, S. and Twite, G. (2007) Why do firms hold so much 
cash? a tax-based explanation. Journal of financial economics 86(3), 579-607. 

Frank, M. Z. and Goyal, V. K. (2008) Trade-off and pecking order theories of debt. In 
Eckbo, B. E. (editor) Handbook of corporate finance: empirical corporate finance. 
Amsterdam: North-Holland. 135-202.  

Frank, M. Z. and Goyal, V. K. (2009) Capital structure decisions: which factors are 
reliably important? Financial management 38(1), 1-37. 

Frank, M. Z. and Goyal, V. K. (2015) The profits-leverage puzzle revisited. Review of 
finance 19, 1415-1453. 

Frankfurter, G., Wood, B. G. and Wansley, J. (2003) Dividend policy: theory and practice. 
Elsevier. 



 

163 
 

Freund, R. J., Wilson, W. J. and Sa, P. (2006) The analysis of means. In Altland, H. W. 
Regression analysis: statistical modelling of a response variable. 2nd edition. 
Academic Press: USA, 17-26. 

Garcia-Appendini, E. and Montoriol-Garriga, J. (2013) Firms as liquidity providers: 
evidence from the 2007-2008 financial crisis. Journal of financial 
economics 109(1), 272-291. 

Gertler, M. and Gilchrist, S. (2018) What happened: financial factors in the great 
recession. Journal of economic perspectives 32(3), 3-30. 

Gonzalez, V. M. (2015) The financial crisis and corporate debt maturity: the role of 
banking structure. Journal of corporate finance 35, 310-328. 

Gorton, G. (2010) Slapped by the invisible hand: the panic of 2007. Oxford University 
Press, USA. 

Gourieroux, C., Phillips, P.C.B. and Yu, J. (2010) Indirect inference for dynamic panel 
models. Journal of econometrics 157, 68-77. 

Greene, W. H. (2012) Econometric analysis. 7th edition. Prentice-Hall International. 

Guizani, M. (2018) The mediating effect of dividend payout on the relationship 
between internal governance and free cash flow. Corporate governance: 
international journal of business in society, 18 April. https://doi.org/10.1108/CG-
01-2018-0011 Accessed on 11 July 2018. 

Guney, Y., Ozkan, A. and Ozkan, N. (2007) International evidence on the non-linear 
impact of leverage on corporate cash holdings. Journal of multinational financial 
management 17(1), 45-60. 

Hadlock, C. J. and Pierce, J. R. (2010) New evidence on measuring financial constraints: 
moving beyond the KZ index. The review of financial studies 23(5), 1909-1940. 

Hahn, J., Hausman, J. and Kuersteiner, G. (2007) Long difference instrumental variables 
estimation for dynamic panel models with fixed effects. Journal of econometrics 
140(2), 574-617. 

Hall, T., Mateus, C. and Mateus, I. B. (2014) What determines cash holdings at privately 
held and publicly traded firms? evidence from 20 emerging markets. 
International review of financial analysis 33, 104-116. 

Han, S. and Qiu, J. (2007) Corporate precautionary cash holdings. Journal of corporate 
finance 13(1), 43-57. 

Harford, J., Klasa, S. and Maxwell, W. F. (2014) Refinancing risk and cash holdings. The 
journal of finance 69(3), 975-1012. 

Harford, J., Mansi, S. and Maxwell, W. (2008) Corporate governance and a firm’s cash 
holdings. Journal of financial economics 87, 535-555. 

Harris, M. and Raviv, A. (1990) Capital structure and the informational role of debt. 
The journal of finance 45(2), 321-349. 

Harris, M. and Raviv, A. (2017) Why do firms sit on cash? an asymmetric information 
approach. The review of corporate finance studies 6(2), 141-173. 

https://doi.org/10.1108/CG-01-2018-0011
https://doi.org/10.1108/CG-01-2018-0011


 

164 
 

Hauser, R. (2013) Did dividend policy change during the financial crisis? Managerial 
finance 39(6), 584-606. 

Hausman, J. A. (1978) Specification tests in econometrics. Econometrica: journal of the 
econometric society 46(6), 1251-1271. 

He, W., Ng, L., Zaiats, N. and Zhang, B. (2017) Dividend policy and earnings 
management across countries. Journal of corporate finance 42, 267-286. 

Hilliard, J., Jahera, J. S. and Zhang, H. (2018) The US financial crisis and corporate 
dividend reactions: for better or for worse? Review of quantitative finance and 
accounting 1-29. 

Honore, B. E. (1992) Trimmed LAD and least squares estimation of truncated and 
censored regression models with fixed effects. Econometrica: journal of the 
econometric society 60(3), 533-565. 

Hoque, H. (2013) From the credit crisis to the sovereign debt crisis: determinants of 
share price performance of global banks. International review of financial 
analysis 30, 334-350. 

Hoque, H., Andriosopoulos, D., Andriosopoulos, K. and Douady, R. (2015) Bank 
regulation, risk and return: evidence from the credit and sovereign debt 
crises. Journal of banking & finance 50, 455-474. 

Hovakimian, A., Opler, T. and Titman, S. (2001) The debt-equity choice. Journal of 
financial and quantitative analysis 36(01), 1-24. 

Hsiao, C. (2007) Panel data analysis-advantages and challenges. Test 16(1), 1-22. 

Huang-Meier, W., Lambertides, N. and Steeley, J. M. (2016) Motives for corporate cash 
holdings: the CEO optimism effect. Review of quantitative finance and accounting 
47(3), 699-732. 

Iyer, S. R. and Rao, R. P. (2017) Share repurchases and the flexibility 
hypothesis. Journal of financial research 40(3), 287-313. 

Jacob, C. and P.J., J. L. (2018) Institutional ownership and dividend payout in emerging 
markets: evidence from India. Journal of emerging market finance 17(1S), S54-
S82. 

Jebran, K., Chen, S. and Tauni, M. Z. (2019) Principal-principal conflicts and corporate 
cash holdings: evidence from China. Research in international business and 
finance 49, 55-70. 

Jensen, G. R., Lundstrum, L. L. and Miller, R. E. (2010) What do dividend reductions 
signal? Journal of corporate finance 16(5), 736-747. 

Jensen, M. C. (1986) Agency cost of free cash flow, corporate finance and takeovers. 
The American economic review 76(2), 323-329. 

Jensen, M. C. and Meckling, W. H. (1976) Theory of the firm: managerial behavior, 
agency costs and ownership structure. Journal of financial economics 3(4), 305-
360. 

Jiang, Z. and Lie, E. (2016) Cash holding adjustments and managerial 
entrenchment. Journal of corporate finance 36, 190-205. 



 

165 
 

Jiraporn, P. and Lee, S. M. (2017) Do co‐opted directors influence dividend 
policy? Financial management 47(2), 349-381. 

Jiraporn, P. and Ning, Y. (2006) Dividend policy, shareholder rights and corporate 
governance provisions. Journal of applied finance (fall/winter), 24-36. 

Jiraporn, P., Kim, J. C. and Kim, Y. S. (2011) Dividend payouts and corporate 
governance quality: an empirical investigation. Financial review 46(2), 251-279. 

Jiraporn, P., Kim, J.C., Kim, Y.S. and Kitsabunnarat, P. (2012) Capital structure and 
corporate governance quality: evidence from the Institutional Shareholder 
Services (ISS). International review of economics and finance 22(1), 208-221. 

Kahle, K. M. and Stulz, R. M. (2013) Access to capital, investment and the financial 
crisis. Journal of financial economics 110(2), 280-299. 

Kaplan, S. N. and Zingales, L. (1997) Do investment-cash flow sensitivities provide 
useful measures of financing constraints? The quarterly journal of 
economics 112(1), 169-215. 

Kaufmann, D., Kraay, A. and Mastruzzi, M. (2011) The worldwide governance 
indicators: methodology and analytical issues. Hague journal on the rule of law 
3(2), 220-246. 

Kayhan, A. and Titman, S. (2007) Firms’ histories and their capital structures. Journal 
of financial economics 83(1), 1-32. 

Keynes, J. M. (1936) The general theory of employment, interest and money. Macmillan 
Cambridge University Press, New York.  

Khanna, T. and Rivkin, J. W. (2001) Estimating the performance effects of business 
groups in emerging markets. Strategic management journal 22(1), 45-74. 

Kim, C. S., Mauer, D. C. and Sherman, A. E. (1998) The determinants of corporate 
liquidity: theory and evidence. Journal of financial and quantitative 
analysis 33(3), 335-359.  

Kiviet, J.F. (1995) On bias, inconsistency and efficiency of various estimators in 
dynamic panel data models. Journal of econometrics 68, 53-78. 

Kling, G. (2018) A theory of operational cash holding, endogenous financial constraints 
and credit rationing. The European journal of finance 24(1), 59-75. 

Koksal, B. and Orman, C. (2015) Determinants of capital structure: evidence from a 
major developing economy. Small business economics 44(2), 255-282. 

Kraus, A. and Litzenberger, R. H. (1973) A state-preference model of optimal financial 
leverage. The journal of finance 28(4), 911-922. 

Kula, V. (2005) The impact of the roles, structure and process of boards on firm 
performance: evidence from Turkey. Corporate governance: an international 
review 13(2), 265-276. 

Kusnadi, Y. and Wei, K. J. (2011) The determinants of corporate cash management 
policies: evidence from around the world. Journal of corporate finance 17(3), 
725-740. 



 

166 
 

La Porta, R., Lopez‐de‐Silanes, F. and Shleifer, A. (1999) Corporate ownership around 
the world. The journal of finance 54(2), 471-517. 

La Porta, R., Lopez-de-Silanes, F., Shleifer, A. and Vishny, R. (1998) Law and finance. 
Journal of political economy 106(6), 1113-1155. 

La Porta, R., Lopez‐de‐Silanes, F., Shleifer, A. and Vishny, R. (2002) Investor protection 
and corporate valuation. The journal of finance 57(3), 1147-1170. 

La Porta, R., Lopez-de-Silanes, F., Shleifer, A. and Vishny, R. W. (1997) Legal 
determinants of external finance. The journal of finance 52(3), 1131-1150. 

La Porta, R., Lopez-de-Silanes, F., Shleifer, A. and Vishny, R. W. (2000) Agency 
problems and dividend policies around the world. The journal of finance 55(1), 
1-33. 

Lambrecht, B. M. and Pawlina, G. (2013) A theory of net debt and transferable human 
capital. Review of finance 17(1), 321-368. 

LaRiviere, J., McMahon, M. and Neilson, W. (2017) Shareholder protection and agency 
costs: an experimental analysis. Management science 64(7), 3108-3128. 

Lin, T. J., Chen, Y. P. and Tsai, H. F. (2017) The relationship among information 
asymmetry, dividend policy and ownership structure. Finance research 
letters, 20, 1-12. 

Lins, K. V., Servaes, H. and Tufano, P. (2010) What drives corporate liquidity? An 
international survey of cash holdings and lines of credit. Journal of financial 
economics 98(1), 160-176. 

Lintner, J. (1956) Distribution of incomes of corporations among dividends, retained 
earnings and taxes. The American economic review 46(2), 97-113. 

Liu, Q., Luo, T. and Tian, G. G. (2015) Family control and corporate cash holdings: 
evidence from China. Journal of corporate finance 31, 220-245. 

Love, I. (2003) Financial development and financing constraints: international 
evidence from the structural investment model. The review of financial 
studies 16(3), 765-791. 

Lozano, M. B. and Duran, R. F. (2017) Family control and adjustment to the optimal 
level of cash holding. The European journal of finance 23(3), 266-295. 

Lyandres, E. and Palazzo, B. (2016) Cash Holdings, competition and innovation. Journal 
of financial and quantitative analysis 51(6), 1823-1861. 

Makin, A. J. (2019) Lessons for macroeconomic policy from the Global Financial 
Crisis. Economic analysis and policy 64, 13-25. 

Mancinelli, L. and Ozkan, A. (2006) Ownership structure and dividend policy: evidence 
from Italian firms. European journal of finance 12(03), 265-282. 

Martinez-Sola, C., Garcia-Teruel, P. J. and Martinez-Solano, P. (2018) Cash holdings in 
SMEs: speed of adjustment, growth and financing. Small business economics 
51(4), 823-842. 



 

167 
 

Masulis, R. W., Pham, P. K. and Zein, J. (2011) Family business groups around the 
world: financing advantages, control motivations and organizational choices. 
Review of financial studies 24(11), 3556-3600. 

McClure, R., Lanis, R., Wells, P. and Govendir, B. (2018) The impact of dividend 
imputation on corporate tax avoidance: the case of shareholder value. Journal of 
corporate finance 48, 492-514. 

Mian, A. and Sufi, A. (2012) What explains high unemployment? the aggregate demand 
channel. Unpublished working paper. University of Chicago. 

Mian, A. and Sufi, A. (2015) Household debt and defaults from 2000 to 2010: facts 
from Credit Bureau data (No. w21203). National bureau of economic research. 

Miller, M. H. and Modigliani, F. (1961) Dividend policy, growth and the valuation of 
shares. The journal of business 34(4), 411-433. 

Miller, M. H. and Rock, K. (1985) Dividend policy under asymmetric information. The 
journal of finance 40(4), 1031-1051. 

Mimouni, K., Temimi, A., Goaied, M. and Zeitun, R. (2019) The impact of liquidity on 
debt maturity after a financial crisis: evidence from the Gulf Cooperation Council 
region. Emerging markets finance and trade 55(1), 181-200. 

Modigliani, F. and Miller, M. H. (1958) The cost of capital, corporate finance and theory 
of investment. The American economic review 48(4), 261-97. 

Modigliani, F. and Miller, M. H. (1963) Corporate income taxes and the cost of capital: a 
correction. The American economic review 53(3), 433-443. 

Mulligan, C. B. (1997) Scale economies, the value of time and the demand for money: 
longitudinal evidence from firms. Journal of political economy 105(5), 1061-
1079. 

Myers, S. C. (1977) Determinants of corporate borrowing. Journal of financial 
economics 5(2), 147-175. 

Myers, S. C. (1984) The capital structure puzzle. The journal of finance 39(3), 574-592. 

Myers, S. C. (2001) Capital structure. Journal of economic perspectives 15(2), 81-102. 

Nguyen, X. M. and Tran, Q. T. (2016) Dividend smoothing and signaling under the 
impact of the global financial crisis: a comparison of US and southeast Asian 
markets. International journal of economics and finance 8(11), 118-123. 

Null, R. and Pathak, R. (2019) Corporate cash holding during crisis and beyond: what 
matters the most. International journal of managerial finance 15(4), 492-510. 

Olson, D. and Zoubi, T. (2017) Convergence in bank performance for commercial and 
Islamic banks during and after the global financial crisis. The quarterly review of 
economics and finance 65, 71-87. 

Onali, E. (2016) Can we predict dividend cuts? Economics letters 146, 71-76. 

Opler, T., Pinkowitz, L., Stulz, R. and Williamson, R. (1999) The determinants and 
implications of corporate cash holdings. Journal of financial economics 52(1), 3-
46. 



 

168 
 

Orman, C. and Koksal, B. (2017) Debt maturity across firm types: evidence from a 
major developing economy. Emerging markets review 30, 169-199. 

Ozkan, A. (2000) An empirical analysis of corporate debt maturity structure. European 
financial management 6(2), 197-212. 

Ozkan, A. (2001) Determinants of capital structure and adjustment to long run target: 

evidence from UK company panel data. Journal of business finance & accounting 

28(1‐2) 175-198. 

Ozkan, A. and Ozkan, N. (2004) Corporate cash holdings: an empirical investigation of 
UK companies. Journal of banking & finance 28(9), 2103-2134. 

Oztekin, O. (2015) Capital structure decisions around the world: which factors are 
reliably important? Journal of financial and quantitative analysis 50(03), 301-
323. 

Pahi, D. and Yadav, I. S. (2019) Does corporate governance affect dividend policy in 
India? firm-level evidence from new indices. Managerial finance Vol. ahead-of-
print (No. ahead-of-print). https://doi.org/10.1108/MF-01-2019-0030 

Pan, W. F., Wang, X. and Yang, S. (2019) Debt maturity, leverage, and political 
uncertainty. The North American journal of economics and finance 50, 100981. 

Petrasek, L. (2012) Do transparent firms pay out more cash to shareholders? evidence 
from international cross‐listings. Financial management 41(3), 615-636. 

Phan, H. V., Nguyen, N. H., Nguyen, H. T. and Hegde, S. (2019) Policy uncertainty and 
firm cash holdings. Journal of business research 95, 71-82. 

Pinkowitz, L., Stulz, R. and Williamson, R. (2006) Does the contribution of corporate 
cash holdings and dividends to firm value depend on governance? A 
cross‐country analysis. The journal of finance 61(6), 2725-2751. 

Pinkowitz, L., Stulz, R. M. and Williamson, R. (2016) Do US firms hold more cash than 
foreign firms do? Review of financial studies 29(2), 309-348. 

Pour, E. K. and Lasfer, M. (2019) Taxes, governance, and debt maturity structure: 
international evidence. Journal of international financial markets, institutions and 
money 58, 136-161. 

Proenca, P., Laureano, R. M. and Laureano, L. M. (2014) Determinants of capital 
structure and the 2008 financial crisis: evidence from Portuguese 
SMEs. Procedia-Social and behavioral sciences 150, 182-191. 

Rajan, R. G. and Zingales, L. (1995) What do we know about capital structure? some 
evidence from international data. The journal of finance 50(5), 1421-1460. 

Renneboog, L. and Szilagyi, P. G. (2015) How relevant is dividend policy under low 
shareholder protection? Journal of international financial markets, institutions 
and money, in press. https://doi.org/10.1016/j.intfin.2015.01.006 

Richardson, S. (2006) Over-investment of free cash flow. Review of accounting 
studies 11(2-3), 159-189. 

Roodman, D. (2009) How to do xtabond2: an introduction to difference and system 
GMM in Stata. Stata journal 9(1), 86-136. 

https://doi.org/10.1108/MF-01-2019-0030
https://doi-org.brad.idm.oclc.org/10.1016/j.intfin.2015.01.006


 

169 
 

Rozeff, M. S. (1982) Growth, beta and agency costs as determinants of dividend payout 
ratios. Journal of financial research 5(3), 249-259. 

Saeed, A. and Sameer, M. (2017) Impact of board gender diversity on dividend 
payments: evidence from some emerging economies. International business 
review 26(6), 1100-1113. 

Santos, J. A. (2011) Bank corporate loan pricing following the subprime crisis. Review 
of financial studies 24(6), 1916-1943. 

Sawicki, J. (2009) Corporate governance and dividend policy in Southeast Asia pre-and 
post-crisis. The European journal of finance 15(2), 211-230. 

Seifert, B. and Gonenc, H. (2016) Creditor rights, country governance and corporate 
cash holdings. Journal of international financial management & accounting, 27(1), 
65-90. 

Seifert, B. and Gonenc, H. (2018) The effects of country and firm-level governance on 
cash management. Journal of international financial markets, institutions and 
money 52, 1-16. 

Shiau, H. L., Chang, Y. H. and Yang, Y. J. (2018) The cash holdings and corporate 
investment surrounding financial crisis: the cases of China and Taiwan. The 
Chinese economy 51(2), 175-207. 

Shikimi, M. and Yamada, K. (2019) Trade and financial channels as the transmission 
mechanism of the financial crisis. International review of economics & finance 63, 
364-381. 

Shleifer, A. and Vishny, R. (2010) Unstable banking. Journal of financial economics 97, 
306-318. 

Shyam-Sunder, L. and Myers, S. C. (1999) Testing static tradeoff against pecking order 
models of capital structure. Journal of financial economics 51(2), 219-244. 

Smith, D. D., Pennathur, A. K. and Marciniak, M. R. (2017) Why do CEOs agree to the 
discipline of dividends? International review of financial analysis 52, 38-48. 

Song, K. R. and Lee, Y. (2012) Long-term effects of a financial crisis: evidence from cash 
holdings of East Asian firms. Journal of financial and quantitative analysis 47(03), 
617-641. 

Sun, Z. and Wang, Y. (2015) Corporate precautionary savings: evidence from the 
recent financial crisis. The quarterly review of economics and finance 56, 175-186. 

Tobin, J. (1956) The interest-elasticity of transactions demand for cash. The review of 
economics and statistics 38(3), 241-247. 

Tran, Q. T., Alphonse, P. and Nguyen, X. M. (2017) Dividend policy: shareholder rights 
and creditor rights under the impact of the global financial crisis. Economic 
modelling 64, 502-512. 

Truong, T. and Heaney, R. (2007) Largest shareholder and dividend policy around the 
world. The quarterly review of economics and finance 47(5), 667-687. 

Van Hoang, T. H., Gurau, C., Lahiani, A. and Seran, T. L. (2018) Do crises impact capital 
structure? A chapter of French micro-enterprises. Small business 
economics 50(1), 181-199. 



 

170 
 

Vo, X. V. (2018) Foreign ownership and corporate cash holdings in emerging 
markets. International review of finance 18(2), 297-303. 

Ward, A. (2016) Shell and BP’s UK dividend payments surge on weaker pound. 
Financial Times, 23 December. https://www.ft.com/content/c8f06ce4-c8e9-
11e6-8f29-9445cac8966f Accessed 01 Jan 2017. 

Whited, T. M. and Wu, G. (2006) Financial constraints risk. The review of financial 
studies 19(2), 531-559. 

Wojewodzki, M., Poon, W. P. and Shen, J. (2018) The role of credit ratings on capital 
structure and its speed of adjustment: an international chapter. The European 
journal of finance 24(9), 735-760. 

Wooldridge, J. M. (2002) Econometric analysis of cross section and panel data. 
Cambridge, MA: MIT Press 

Xie, X., Wang, Y., Zhao, G. and Lu, W. (2017) Cash holdings between public and private 
insurers-a partial adjustment approach. Journal of banking & finance 82(1), 80-
97. 

Zeitun, R., Temimi, A. and Mimouni, K. (2017) Do financial crises alter the dynamics of 
corporate capital structure? evidence from GCC countries. The quarterly review of 
economics and finance 63, 21-33. 

Zhou, Q., Faff, R. and Alpert, K. (2014) Bias correction in the estimation of dynamic 
panel models in corporate finance. Journal of corporate finance 25, 494-513. 

Zhou, Q., Tan, K. J. K., Faff, R. and Zhu, Y. (2016) Deviation from target capital structure, 
cost of equity and speed of adjustment. Journal of corporate finance 39, 99-120. 

 

https://www.ft.com/content/c8f06ce4-c8e9-11e6-8f29-9445cac8966f%20Accessed%2001%20Jan%202017
https://www.ft.com/content/c8f06ce4-c8e9-11e6-8f29-9445cac8966f%20Accessed%2001%20Jan%202017

