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Ownership structure influencing the joint
determination of dividend, leverage, and cost of
capital
Abhinav Kumar Rajverma1*, Rakesh Arrawatia1, Arun Kumar Misra2 and Abhijeet Chandra2

Abstract: The article analyses inter-dependencies between dividend, capital struc-
ture, and cost of capital, factoring the ownership structure of listed firms in India,
using 3SLS system approach. The study finds that family firms are dominant with
concentrated ownership. Dividend, leverage, and average cost of capital are inter-
linked. However, family firms pay lower dividends, consistent with family owners
extracting rent from external minority shareholders. Additionally, these firms have
high leverage and lower cost of capital, suggesting that family control (reputation)
provides intangible value to the firms. Ownership structure plays a critical role in
understanding the policy decisions in emerging markets.

Subjects: Econometrics; Finance; Corporate Finance

Keywords: family firms; ownership structure; dividend; leverage; cost of capital;
simultaneous equations
JEL classifications: G32; G35; C39

1. Introduction
The interrelationship of dividend and capital structure has been a major focus of research in
finance (DeAngelo & DeAngelo, 2007; Jensen, Solberg, & Zorn, 1992; Mulyani, Singh, & Mishra,

ABOUT THE AUTHOR
AbhinavKumarRajvermaandRakeshArrawatiaare
from Institute of Rural Management Anand, and
Arun K. Misra and Abhijeet Chandra are from Vinod
Gupta School of Management, Indian Institute of
Technology Kharagpur. The group’s key research
activities include the causes and consequences of
corporate finance, effects of financing arrange-
ments, corporate governance, and valuation of
emerging market firms. Corporate finance is the
study of the investment, financing, and profit dis-
tributionpolicies of corporations. As family firmsare
dominant in emerging markets and corporations
are at the center of economic activities – and hence
the research activities of the group focus on own-
ership structure and touch every aspects of policy
decisions. This study investigates issue related to
entrenchment ofminority shareholders bymajority
shareholders (family). The study selects dividend
policy, capital structure, and cost of capital as three
important parameters to examine their interde-
pendencies and the issue (entrenchment).

PUBLIC INTEREST STATEMENT
Family ownership and control play a crucial role in
defining key policy decisions of corporates.
Generally, family-owned firms possess high pri-
vate benefits and lack in strong corporate gov-
ernance. Distribution of profits among
shareholders and mobilization of funds as debt
are two important parameters which influence
cash flows and risk of a corporate. Family-
controlled and widely held firms through their
ownership structure influence dividend policy and
capital structure, which are two fundamental
policies of corporates. The article investigates the
interrelation between dividend, capital structure,
and cost of capital with a focus on ownership
structure, primarily family-controlled firms. The
study found, through family firms have high risk,
these firms have lower dividend payouts, higher
debt proportion, and lower cost of capital. These
findings signify that family acts as intangible col-
lateral for the financial institutions.

Rajverma et al., Cogent Economics & Finance (2019), 7: 1600462
https://doi.org/10.1080/23322039.2019.1600462

© 2019 The Author(s). This open access article is distributed under a Creative Commons
Attribution (CC-BY) 4.0 license..

Received: 26 July 2018
Accepted: 22 March 2019
First Published: 02 April 2019

*Corresponding author: Abhinav
Kumar Rajverma, Institute of Rural
Management Anand, Anand, India
E-mail: rajverma.abhinav@gmail.com

Reviewing editor:
David McMillan, University of Stirling,
Stirling, UK

Additional information is available at
the end of the article

Page 1 of 25

http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2019.1600462&domain=pdf&date_stamp=2019-04-02
http://creativecommons.org/licenses/by/4.0/


2016; Myers, 1984). Dividend payments generally induce new equity or debt to meet investments,
thus reduce agency cost through capital market monitoring (Easterbrook, 1984). However, firms
are reluctant to pay higher dividend payouts when they have higher obligations for other financial
expenses (Allen & Michaely, 2003). Dividend payments though ease the cost of equity but high
debt increases the average cost of capital of the firm. Higher dividends reduce the cost for equity,
but it may force a firm to revisit capital markets, thereby increasing the cost of external borrow-
ings. Cost of capital decreases with increasing leverage (Modigliani & Miller, 1963), but high
leverage increases the level of financial risk, bankruptcy risk, and debt-related agency costs,
suggesting a higher cost of capital for such firms. Thus, dividend and cost capital are interrelated
and their relationship is complex which needs to be analyzed against the changing nature of firms
and their sources of raising funds.

Dividend distributions are not only a means of regular income, but important in firm valuation
(Bernstein, 1998). Dividend payments may induce new equity or debt issue to meet investments,
thus reduce agency cost through capital market monitoring (Easterbrook, 1984). Empirical evi-
dences suggest that capital structure and dividend payouts have a similar set of causal variables,
favoring a joint determination of the two (DeAngelo & DeAngelo, 2007). Using Pecking Order
theory, DeAngelo and DeAngelo (2007) show that the capital structure, payout policy, and cash
balances are jointly determined.

Ownership structure influences policy decisions including dividend payouts and leverage. Cost of
capital decreases with increasing leverage (Modigliani & Miller, 1963), but high leverage increases
firm risk and debt-related agency costs. Business risks affect the financing decisions and may lead
to financial distress and bankruptcy (Booth, Aivazian, Demirguc-Kunt, & Maksimovic, 2001). With
large undiversified stakes, family owners carry more risk, leading to higher financial distress
(Andres, Betzer, Goergen, & Renneboog, 2009). Mulyani et al. (2016) show that family ownership
concentration (agency problem) influences the joint determination of dividend and leverage of
Indonesian firms. Dividend payouts, leverage, and cost of capital are interlinked and hence, they
should be jointly evaluated for policies formulation.

Empirical validation to the various conceptual issues relating to dividend payouts and capital
structure of emerging market firms need further in-depth studies. This paper fills the void by
providing empirical evidences on inter-linkages between dividends, leverage and cost of capital of
Indian listed firms with a focus on family ownership concentration.

The article utilizes a sample of 5,027 firm-year observations of the National Stock Exchange of
India listed firms between 2006 and 2017. The sample consists of approximately 60% of family
firms. Indian family firms are young, family members hold large ownerships and in many cases,
they are involved in firms’ boards and management. These unique attributes provide significant
opportunities to explore how the family ownership concentration affects policy decisions and
operating efficiency, thereby affecting the valuation of the firm.

The findings show that family firms have lower dividend payout, higher debt proportion, and the
lower average cost of capital compared to widely held firms. It further submits that higher family
ownership concentration tends to lower the average cost of capital. Though, the study sample is
confined to India; but the policy decisions (dividend and capital structure) in relation to family
firms contribute in better understanding of family firms in other emerging markets having high
ownership concentration and weak corporate governance (Mitton, 2004). The study provides
insights into family ownership in the evolution of firms in emerging market economies. The
findings would be of importance to researchers as well as corporate managers.

The remainder of the paper proceeds as follows. Section 2 provides a brief review of the relevant
literature and develops the hypotheses. Section 3 highlights the sample and data characteristics
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used in this study. Section 4 discusses the methodology and develops the econometric model.
Section 5 analyses the empirical results. Section 6 concludes the study.

2. Literature review and hypothesis development

2.1. Ownership structure
Ownership structure plays a pivotal role in influencing a firm’s business decisions. Shareholders
experience a loss of control when ownership dispersion is high and a typical shareholder cannot
exercise real power to oversee managerial performance in modern corporations. The separation of
ownership and management generates a condition where the interests of the owner and of
manager are no more common, giving rise to agency problems between owners and managers.
Berle and Means (1932) were the first to discuss issues related to the separation of ownership and
control and recommend that separation reduces the profit incentives of corporate managers.
Jensen (1986) points to the preference of managers to increase firm size through excessive
investment for private benefit.

Ownership concentration and management control have a complex relationship, and their level
of diffusion varies between firms. Information asymmetry is high in widely dispersed firms (Jensen
& Meckling, 1976) leading to high agency costs between owners and managers. Institutional
investors push managers to distribute free cash as dividends to reduce agency problems
(Jensen, 1986). Additionally, as foreign institutional investors are subject to a higher degree of
information asymmetry, they prefer higher dividend payments compared to companies retaining
earnings (Baba, 2009). Higher dividends reduce a firm’s cash position and mitigate agency pro-
blems (Shleifer & Vishny, 1986).

Ownership concentration differs between firms in emerging and developed markets. Faccio,
Lang, and Young (2001) document that firms in East Asian countries have concentrated ownership
and are largely family controlled. Founding families have majority ownership, around 35%, in firms
in the Standard and Poor’s 500 (Anderson & Reeb, 2003). Claessens, Djankov, and Lang (2000) find
that among nine East Asian countries, more than half are family controlled.

The involvement of family members in family businesses is the unique feature of family firms
(Chua, Chrisman, & Sharma, 1999). In family firms, ownership and management remain inside the
family or group of families (Burkhart, Panunzi, & Shleifer, 2003), therefore have low agency
problem. Family firms have concentrated ownership (Gomez-Mejia, Nunez-Nickel, & Gutierrez,
2001) and undiversified portfolio with excessive risk (Shleifer & Vishny, 1997). Family owners also
have longer investment horizons than other investor groups.

Expropriation of minority shareholders and tunneling issues are high among the family firms
(Claessens et al., 2000). Tunneling involves transfer of assets and profits out of firms for the benefit
of those who control them. Gugler (2003) affirms that family-controlled firms are less inclined to
smooth dividends with increase in profitability. Aivazian, Booth, and Cleary (2003) report that the
ownership concentration of the three biggest shareholders is relatively low in the United States
(20%) and South Korea (23%) but higher in emerging markets such as India (40%), Malaysia (54%),
Thailand (47%), and Turkey (59%). La Porta et al. (1998) find that East Asian corporations have
high ownership concentration. Truong and Heaney (2007) report that ownership concentration
negatively affects dividend payments, in a study across 37 countries.

Families are long-term investors and are concerned with passing control to the next generation
(Anderson, Mansi, & Reeb, 2003). Control of the firm provides great economic value to family
owners. The controlling families have greater access and power to misuse a firm’s value at the cost
of minority shareholders (Easterbrook, 1984). Financial leverage is another mechanism to reduce
cash with the management otherwise be misused, thus helps in mitigating agency problems
(Jensen & Meckling, 1976). The external borrowing from capital markets leads to market
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monitoring (Easterbrook, 1984), thus debt alleviates the problem of over-investment. In emerging
markets, family firms are dominant and have concentrated ownership. Family firms are more
levered since family owners have the tendency of retaining control and debt borrowings help to
meet new investments substantially. The concentrated family holdings provide incentives for
financial institutions to provide long-term debt capital, and therefore, have a lower average cost
of capital.
2.2. Dividend policy
The classic theories of Walter (1956), Lintner (1956), and Gordon (1962) are mostly apprehensive
with the stability of dividend policy and its bearing on firm value. Walter suggests that a firm’s
internal rate of return and cost of capital maximize shareholder value. Lintner specifies that
managers are hesitant to change a firm’s dividend policy unless they realize sustained earnings
and subsequently, slowly adjust to the target dividend policy. Gordon finds that dividend policy
plays an imperative role in firm valuation where a share’s market value equals the present value of
an infinite stream of dividends received. However, these classical theories are subject to criticism
due to their opaque investment policy that ignores external financing.

Miller andModigliani (MM) (1961) provide the foundation to themodern theory of dividend by linking
dividend policy with capital markets. According to MM theory, dividends are irrelevant under perfect
capital market conditions (i.e., no taxes, fixed investment policy, and no risk of uncertainty). Firms pay
dividends and concurrently “time the issue” of new shares to raise funds to undertake an optimal
investment policy. Researchers propose various explanations of dividend payment behavior including
an agency theory, free cash flow, firm maturity, signaling, and capital structure, among others.

Given Type I agency problem (principal-agent conflict) arise from the different priorities of the
owners (principal) and managers (agent), researchers contend that dividend payments may serve
as a governance mechanism to mitigate agency problems by reducing free cash flow of the firm
(Jensen, 1986), which could possibly be expropriated otherwise (Faccio et al., 2001). Type II agency
problem refers to the conflict between majority and minority shareholders, as majority share-
holders hold substantial ownership and have controlling positions in the firm. Thus, agency theory
provides two different views of ownership structure. First, family ownership offers better orienta-
tion between owners and management, ending up with superior monitoring of management
(Anderson & Reeb, 2003). The second view recommends that controlling families have greater
access and power to misappropriate a firm’s value at the cost of minority shareholders (Shleifer &
Vishny, 1997). Thus, it proposes that if investor protection is weak, shareholders with a controlling
stake are common (La Porta, Lopez de Silanes, & Shleifer, 1999) and large owners tend to gain full
corporate control to generate private benefits (Shleifer & Vishny, 1997).

The maturity theory suggests that large and mature firms tend to have higher profitability but
limited growth opportunities, leading to better cash flows. Dividend payouts reduce the free cash
available and thus restrict over-investment (Black, 1976). According to MM (1961), investors are
likely to interpret a change in dividends as a change in managements’ views concerning future
profitability prospects of the firm. The signaling theory explains that news about reduced risk is
more important than the reduction in payout, and a risk-averse investor is more anxious about
potential downside risk involved in investment than a possible decrease in dividend payout
(Bhattacharya, 1979). Further, a firm with high risk favors low dividend payout.

Mahapatra and Sahu (1993), Kevin (1992) and Gupta and Banga (2010) provide evidences
supporting free cash flow and signaling theory for Indian firms. Manos, Murinde, and Green
(2012) suggest that financial constraints (dependency on external finance) and information asym-
metry are negatively associated with dividends among Indian firms. Consequently, Indian com-
panies prefer to retain cash to meet investment obligations. Raghunathan and Das (1999) report
a stable dividend payout of around 30% between 1990 and 1999 for the largest 100 Indian
companies, which is consistent with Lintner’s (1956) model.
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2.3. Capital structure
There is no universal theory of the debt-equity choice (Myers, 2001). However, there are several
valuable conditional theories, including agency theory (Jensen & Meckling, 1976), tradeoff theory
(Brennan & Schwartz, 1978), pecking order theory (Myers, 1984; Myers & Majluf, 1984), and bank-
ruptcy theory among others. According to Modigliani and Miller (1958), source of capital (debt versus
equity) has no material effects on firm value under perfect and frictionless capital market, where the
financial innovation would quickly extinguish any deviation from their predicted equilibrium.
Nevertheless, debt-finance matters because of corporate taxes, asymmetry, and agency costs.

High debt limits the free cash available to the manager, a remedy for Type I agency problem. It
obliges the managers to pay interest in the future, thereby curtailing incentive to follow personal
benefits, assuming they want to evade bankruptcy. Firms with higher debt have higher interest
expenses and are more likely to be cash constrained, thus prefer low dividends. High leverage
increases the risks of insolvency, at the same time low leverage leads to equity dilution.

Jensen and Meckling (1976) outline information asymmetry (agency problem) between creditors
and shareholders. This agency problem appears because of their differing attitude towards risk.
The shareholders may prefer to invest in risky projects where profits are potentially large, a case
especially when a firm faces financial distress or is close to bankruptcy. In case of bankruptcy,
creditors have the first right and shareholders have only residual right. Thus, shareholders benefit
from large profits. Moreover, when investments fail, the creditors bear the consequences.

The tradeoff theory suggests that a firm chooses optimal debt levels that balance the tax
advantages of additional debt against the costs of possible financial distress. However, high
leverage increases the probability of financial distress (Myers, 1984). Family firms have large
undiversified stakes, leading to higher level of risk (Andres, 2008). The tradeoff theory fails to
account for the correlation between high profitability and low debt.

The pecking order theory suggests that a firm borrows, rather than issuing equity, when internal
cash flow is not sufficient to fund capital expenditures and equity is the last resort (Myers, 1984).
In a simple pecking order model, firms with high investment and growth opportunities are
expected to have high leverage (assuming retained earnings are not sufficient). However, complex
version of pecking order model accounts for current as well as future financing needs and
associated costs and carry low leverage.

The bankruptcy theory focuses upon the business risk, which may affect the financing decisions
of a firm. Because of higher financial distress, family enterprises seek to reduce their leverage
(Andes, 2008). Modigliani and Miller (1958) state that the cost of equity (COE) of a levered firm is
higher than that of an unlevered firm with similar business risk. The large firms are more diversified
and hence less prone to bankruptcy (Titman & Wessels, 1988) and higher maturity level makes
access to capital market easy for such firms (Aivazian et al., 2003).

2.4. Cost of capital
Modigliani and Miller (MM) (1958) provide the foundation to the modern theory of Cost of Capital
(COC). MM show that the average COC of any firm is independent of its capital structure and is
equal to the capitalization rate of a pure equity stream of its class, under perfect and frictionless
market conditions. Further, with the introduction of corporate taxes, MM (1963) demonstrates that
the weighted average cost of capital (WACC) decreases with increasing leverage. MM (1958)
developed proposition II stating that COE of a levered firm is higher than that of an unlevered
firm of the same (business) risk class. Hamada (1972) combines MM’s proposition with the capital
asset pricing model (CAPM) and proposes a model, which shows that risk increases with financial
leverage. Consequently, an increase in a firm’s systematic risk results in a higher WACC for the
firm, ceteris paribus.
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Jensen and Meckling (JM) (1976) highlight that the managers have private benefits and follow
an opportunistic behavior (Type I agency problem) and tend to dilute the ownership structure by
funding investment through equity issuance. Investors anticipate this agency problem and, there-
fore, offer lower prices to acquire equity, thereby increasing the COE financing. A similar theoretical
argument explains the debt financing. Type I agency problem stimulates creditors to increase the
cost of debt (COD). Thus, JM supports the idea of optimal debt–equity ratio that jointly minimizes
the agency costs, and therefore impliing a reduction in COC.

Gordon (1959) proposes the bird-in-the-hand argument that investors prefer dividends in short
term than the uncertain capital gains and claims that COE is lower for dividend-paying firms. Higher
the dividend payout, the lower is the COE. Contrary to this, Brennan (1970) contemplates tax
disparities between dividends and capital gains and contends that firms with no dividends have
higher valuations. A firm with high systematic risk has higher COE and COD, thereby higher COC. In
general, healthy and profitable firms entail less risk, thus higher the profitability, lower is the COC.
Further, mature, large and diversified firms have a lower systematic risk, suggesting lower COC.

Based on the above discussions on ownership structure, dividend, capital structure, and cost
of capital, we posit following hypotheses related to family firms pertaining to emerging markets.

Hypothesis 1a. Family firms pay low dividend compared to widely held firms.

Hypothesis 1b. Family firms are more levered compared to widely held firms.

Hypothesis 1c. Family firms have lower cost of capital compared to widely held firms.

Hypothesis 2a. There is a negative relationship between family ownership and dividend payout.

Hypothesis 2b. Family ownership concentration positively influences debt ratio of a firm.

Hypothesis 2c. Family ownership and firms’ average cost of capital have negative relationship.

Two sets of hypotheses are included. Hypotheses (1a, 1b, 1c) differentiate dividend payout,
leverage, and cost of capital for family firms as a group vis-à-vis widely held firms. Hypotheses
(2a, 2b, 2c) relate family ownership concentration with dividend payout, leverage, and cost of
capital.

2.5. Interrelationship effect among dividend, leverage, and cost of capital
Literatures suggest that the empirical modeling of capital structure and dividend payouts
include approximately the same set of causal variables, favoring a joint determination of
capital structure and dividend payout (DeAngelo & DeAngelo, 2007). Dividends and debt are
widely viewed as substitute mechanism in controlling agency problems (Rozeff, 1982). Firms
raise debt to compensate earnings deficit, as they are reluctant to change dividend payouts
(Lintner, 1956). Free cash flow theory suggests that high-levered firms have large cash outlay
to meet financial obligations and are cash constrained; therefore, lower dividend payouts
(Jensen, 1986). DeAngelo and DeAngelo (2007) examine measures of financial flexibility of
a firm. The evidences show that the capital structure, payout policy, and cash positions are
jointly determined. Mulyani et al. (2016) examine the role of dividends and debt to address
agency problems within Indonesian family firms and their findings support a two-way negative
linkage between dividend and leverage.

Dividend policy of a firm influences its COC and COC considerations to affect a firm’s dividend
policy. High dividend payouts reduce COE but at the same time, a firm may need to revisit capital
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markets, thereby increasing COD (investors-creditors agency problem). Alternatively, firms, with
higher COC (high agency costs and financial costs of raising external equity) or having
a managerial preference to retain more of their earnings, may prefer low dividend payouts.
Therefore, there exist a two-way causalities between dividends and COC.

Leverage has a positive association with the level of financial risk, bankruptcy risk, and debt-related
agency costs, suggesting a positive relation between leverage and COC. On the other hand, interest
tax-shield suggests that a firmwith higher debt have a lower cost of capital. Alternatively, firms having
higher equity have higher COE as equity holders have residual benefit. However, sources of capital
have potential bearings on the firm’s average COC. These influencing factors affect in determining the
choice of debt versus equity. The differing risk levels of projects influence a firm’s mix of sources of
capital. Therefore, the resulting COC turns out to be a function of the nature of investment projects
undertaken by the firm and higher the COC, lower is the debt portion of the capital.

MM (1958) studies the relation between WACC and financial leverage and conclude that WACC is
not affected by capital structure. Weston (1963) extends this study with the addition of size and
growth variables and determines that WACC decreases with increasing leverage, consistent
with MM’s conclusion upon introduction of corporate taxes into their analysis. In a follow-up
study, Miller and Modigliani (1966) use a larger sample and 3-year data and their findings are
consistent with that reported by Weston (1963).

Jensen et al. (1992) investigate interdependencies among insider ownership, debt and dividend
policy through agency and signaling theories. Using 3SLS, they show that debt and dividend
negatively affect each other, while inside ownership shows one-way causality, significant and
negative for dividend and leverage. Bathala and Rao (2005) study the relation between COC,
leverage and dividend and show that all three are negatively interrelated.

Literatures establishing inter-linkages between the policy decisions relating to dividends, capital
structure, and the COC provide evidences based on cross-sectional studies and are mostly pertain-
ing to the US firms, which are widely dispersed. In emerging markets, family firms are dominant
and have concentrated ownership structure. Family firms are more levered as family owners have
the tendency of retaining control and debt borrowings help to meet the new investments sub-
stantially. Further, concentrated family holdings provide incentives for financial institutions to
provide long-term debt capital.

Family control influences policy decisions and with concentrated ownership, family firms carry
more risk. The capital structure theory suggests that Cost of capital decreases with increasing
leverage (Modigliani & Miller, 1963). However, high leverage may induce high firm risk and debt-
related agency costs, leading to financial distress and bankruptcy (Booth et al., 2001). Therefore,
Dividend payouts, leverage, and cost of capital are interlinked and hence, they should be jointly
evaluated for policies formulation.

Based on the above discussion, the following hypotheses, applicable to an emerging market,
are proposed.

Hypothesis 3a. Dividend and leverage have bidirectional and negative association.

Hypothesis 3b. There exists bidirectional causality between Dividend and Cost of capital.

Hypothesis 3c. There exists bidirectional relationship between leverage and Cost of capital.
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3. Sample and data characteristics
The study investigates the interrelationship between dividend, debt ratio and cost of capital of
non-financial firms listed on the National Stock Exchange (NSE) of India between 2006 and 2017.
Data are drawn from the Centre for Monitoring Indian Economy (CMIE). Ownership concentration
details are available from 2006. The sample excludes government-owned firms. Further, the
sample includes only dividend payers (excludes firms that paid no dividends for three or more
consecutive years), as the objective of the study is to investigate the interrelationship between
dividend, leverage, and cost of capital. The final sample consists of 457 firms.

We construct several groups based on family ownership concentration. Family firms (FAMILY)
represent those having family ownership of at least 5% of a firm’s equity, individually or as a group
and remaining are widely held firms (WIDE) (Villalonga & Amit, 2006). As 5% family ownership could
be low, we define family ownership control for the group having ownership of at least 20%, similar to
the definitions of Faccio and Lang (2002) and Kusnadi (2011). The family-controlled firms (FAMCON)
are one where ownership control lies with the family (family ownership at least 20% of total equity).
FAMILY consists of 274 firms (60%) and of these 183 firms belong to FAMCON. Of the remaining 91
firms, 90 firms have enhanced control mechanism by way of affiliated corporate ownership.

4. Methodology and econometric model
As discussed in the literature review section, there exists interdependency among dividend, capital
structure cost of capital of a firm. Endogeneity issue makes the conventional OLS estimator biased
and inconsistent.

4.1. Instrumental variable estimator
Generally, for one model equation, Instrumental Variable (IV) regression is used. Assuming, X is
endogenous in the regression equation (Yi ¼ β0 þ β1Xi þ μi). So, X is correlated by the error term
and OLS is biased and inconsistent. First, X is regressed on Z (instrumental variable) to get
a “predicted X” (X-hat), which is independent of error term (u). Second, Y is regressed on X-hat
to estimate β. However, for two or more equations, system estimators are considered.

4.2. System estimators
Simultaneous equations model has multiple equations (system of equations) and dependent
variables in some equations are explanatory variables in other equations. Thus, dependent vari-
ables feed off each other and resonate shocks to one variable through the model. Two-stage least
squares (2SLS) and three-stage least squares (3SLS) are widely used to address the endogeneity
issue among system equations. Thus, a system estimator uses more information than a single
equation estimator (e.g., contemporaneous correlation among the error terms across equations,
cross-equation restrictions, etc.), and therefore produce more precise estimates.

3SLS estimation uses a three-step process. First two steps involve two successive applications of
the OLS estimator. In stage one, we get predicted values of Y1 and Y2 (Y1hat & Y2hat) from the
reduced form equations. Thereafter, final equations are estimated (stage two) by replacing Y2 and
Y1 with Y2hat and Y1hat, respectively. X1 represents matrices of explanatory variables common to
both the equations. Z1 and Z2 represent matrices of instrument(s) for respective equations.

System equation set:

Y1 ¼ a0 þ a1 Y2 þ a2 X1 þ a3 Z1 þ u1

Y2 ¼ b0 þ b1 Y1 þ b2 X1 þ b3 Z2 þ u2

Stage 1: Reduced form equations:

Y1 ¼ c0 þ c1 X1 þ c2 Z1 þ c3 Z2 þ e1
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Y2 ¼ d0 þ d1 X1 þ d2 Z1 þ d3 Z2 þ e2

Stage 2: Final Equations:

Y1 ¼ p0 þ p1 Y2hatþ p2 X1 þ p3 Z1 þ v1

Y2 ¼ q0 þ q1 Y1hatþ q2 X1 þ q3 Z2 þ v2

Step-3 involves generalized least squares (GLS) type estimation using the covariancematrix estimated
in the second stage and with the instrumented values in place of the right-hand-side endogenous
variable. The GLS accounts for the correlation structure in the disturbances across the equation (Green,
2012). Zellner and Theil (1962) and Kmenta (1971) offer a detailed discussion on these approaches.

4.3. Econometric model
This paper estimates the three equations using 3SLS simultaneous equationsmodeling approach. DIV,
LEV, and COC are inter-linked and may suffer from endogeneity issue, making OLS estimator biased
and inconsistent. We follow the classical form for estimation of system equations. With the three
interdependent variables, each equation has a set of explanatory variables that capture the material
characteristics of a firm. Thus, the 3SLSmodel has three equations, one equation for each endogenous
variable. The model includes control variables, common to all the three equations and set of instru-
ments, specific to each equation. Table 1 presents the definitions of the variables used in the study.

As discussed in the previous section, the influence of ownership structure (through agency cost
framework), profitability, risk (uncertainty and bankruptcy), and size seem plausible for all three
endogenous variables. Profitability leads to higher cash position, thus larger dividend payouts.
A profitable firm has low financial leverage (pecking order theory) and lower cost of capital. A firm
with high risk prefers to distribute less cash by means of dividend and costs of borrowing are high
for such firms; therefore, managements may prefer to keep low debt. Impact of size is just the
opposite. Large and mature firms have low risk, higher profitability, and limited growth potential;
consequently, size positively influences the dividend payout, lowers the COC and enables them to
raise a large amount of external capital, including debt finance. Figure 1 depicts interrelationship
diagram of dividends, leverage, and cost of capital along with other key variables.

We have added a set of exogenous variables (instruments), specific to each system equation
as required for structural system model. The capex-to-total assets ratio (CAPEX) and research
and development expense-to-total assets (R&D) capture the investment opportunity set of
a firm. Free cash flow theory suggests dividend having a negative association with CAPEX and
R&D. Current ratio (CR) measures the firms’ liquidity. We posit a positive relation with dividend
payout, as high liquidity position reduces distress to meet financial obligations and may help
a firm in maintaining high dividend payout. We select CAPEX and R&D as instruments for
dividend equation as they have a direct impact over cash flow, and CR provides liquidity position
of a firm, vital for cash dividends.

DIV Model:

DIVi;t ¼ /1 þ β1 LEVi;t þ β2 COCi;t þ β3 FAMi;t þ β4 CORPi;t þ β5 INSi;t þ β6 ROAi;t

þ β7 RISKi;t þ β8 SIZEi;t þ β9 CAPEXi;t þ β10 RDi;t þ β11 CRi;t þ εi;t
(1)

Fixed assets-to-total assets ratio (FATA), sales growth rate (SGR), and market-to-book (MTB) value are
included to the leverage equation. The FATA mirrors possible use of assets in place as collateral for
external borrowing (Scott, 1977). On the other hand, we anticipate that a firm having high SGR be in
greater need of external debt, thus positively affecting the debt ratio. Further, the MTB captures the
market value of the firm and its future growth potential. Varaiya, Kerin, and Weeks (1987) document
MTB as an equivalent measure of Tobin’s Q, a ratio of market value-to-replacement cost of assets.
Myers (1977) documents that a firm, deriving significant value from potential future growth, is likely to
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have higher debt-related agency problems. We add these parameters (FATA, MTB, and SGR) to
leverage equation as they indicate the requirement and position of a firm to raise capital.

LEV Model:

LEVi;t ¼ /2 þ γ1 DIVi;t þ γ2 COCi;t þ γ3 FAMi;t þ γ4 CORPi;t þ γ5 INSi;t þ γ6 ROAi;t

þ γ7 RISKi;t þ γ8 SIZEi;t þ γ9 FATA�i;t þ γ10 SGRi;t þ γ11 MTBi;t þ #i;t
(2)

We include tax-to-sales ratio (TAX), interest-to-EBIT ratio (INT), dividend growth rate (DivGR), and
debt growth rate (DebtGR) to COC equation. In combination with MM (1963), we posit a negative

Table 1. Variables definition. This table presents the definitions of the variables used in the study

Functional
notation(s)

Variables Definition References

DIV Dividend Payout Ratio of dividend payout
to earnings before
interest and taxes

Aivazian et al. (2006)

LEV Debt ratio Ratio of total debt to
book value of total assets

Faccio et al. (2001)

COC Cost of Capital Weighted average cost of
equity and cost of debt

Modigliani and Miller
(1958)

FAM Family Ownership Aggregate equity owned
by the family or group of
families

Andres (2008), Setia-
Atmaja, Tanewski, and
Skully (2009)

CORP Body corporates
Ownership

Proportion of equity
owned by the affiliated
corporate shareholders

Authors

INS Institutional Ownership Aggregate equity owned
by unaffiliated
institutional shareholders

Mulyani et al. (2016)

ROA Profitability Return on assets Fama and French (2000)

RISK Operating risk Ratio of SD (1st difference
of Operating Income) to
Total Assets

Jensen et al. (1992)

SIZE Firm size The natural logarithm of
a firm’s total assets.

Eddy and Seifert (1988)

CAPEX Capital Expenditure A ratio of capex to firm’s
total assets

Han, K. et al. (1999)

R&D Research Expenditure A ratio of R&D expenses
to firm’s total assets

Jensen et al. (1992)

CR Liquidity Current ratio Myers and Frank (2004)

SGR Net sales growth rate Geometric mean of 3
years growth in sales

Jensen et al. (1992)

FATA Tangibility A ratio of net fixed assets
to total assets

Aivazian et al. (2003)

MTB Market-to-book ratio A ratio of market value to
book value of equity

Denis and Osobov (2008)

TAX Tax ratio Ratio of tax payments to
net sales

Authors

INT Interest ratio Ratio of interest
payments to profit before
interests and tax

Authors

DivGR Dividend growth rate Geometric mean of 3
years growth in dividends

Bathala and Rao (2005)

DebtGR Debt growth rate Geometric mean of 3
years growth in debt

Bathala and Rao (2005)
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relation between TAX and COC. For a profitable firm, high tax ratio enhances interest shield and
debt potential for the firm, thereby reducing the cost of capital, ceteris paribus. Further, high-
interest coverage ratio (low INT) suggests better financial health of a firm, thereby lower COC.
Thus, we posit a positive relation between INT and COC. Signaling theory suggest a positive relation
between DivGR and COC. Alternatively, high dividend payout requires an increased need of replen-
ishing capital, thereby increasing COC. Similarly, high DebtGR entails more and frequent capital
market tapping, thus enhances COC. DivGR and DebtGR suggest variation in average COC because
of additional dividends and new debts.

COC Model:

COCi;t ¼ /3 þ δ1DIVi;t þ δ2LEVi;t þ δ3FAMi;t þ δ4CORPi;t þ δ5INSi;t þ δ6ROAi;t

þ δ7RISKi;t þ δ8SIZEi;t þ δ9TAXi;t þ δ10INTi;t þ δ11DivGRi;t þ δ12DebtGRi;t þ μi;t
(3)

5. Empirical results and analysis

5.1. Summary statistics
Table 2 provides descriptive statistics of the key variables. The average dividend payouts are 15.41%,
17.77%, 13.83%, and 12.58% for aggregate, widely held, family, and family-controlled firms, respec-
tively. The average debt ratios are 22.44%, 18.92%, 24.79%, and 24.09% for aggregate, widely held,
family, and family-controlled firms, respectively. Similarly, the average cost of capital for the four
groups are 5.90%, 6.75%, 5.33%, and 4.84%, respectively. These parameters confirm that family
firms have low dividend payout, higher debt ratio and lower cost of capital vis-à-vis widely held firms,
which are consistent with hypotheses (1a, 1b, and 1c). Low dividend payout and high debt ratio for
family firms, supports findings of Mulyani et al. (2016) for Indonesian family firms. Profitability
measured by return on assets (ROA) is lower for family firms. Liquidity, as measured by the current
ratio (CR) is higher for family firms compared to widely held firms. As expected, average firm size and
market value ratio (MTB) are higher for widely held firms than that of family firms, showing owner-
ship diffusion and economic value addition with maturity. Lower value of MTB for family and family-
controlled firms suggest information asymmetry leading to value erosion.

Figure 2 provides yearly average COE, COD, and COC graphs for sample firms at an aggregate level,
widely held firms, and family firms, respectively. These graphs show that COE decreased whereas
COD increased over the years for sample groups. In addition, increase in COD is more than the
decrease in COE. However, average COC increased marginally from the year 2007 through 2016.

TAX, INT, DivGR, 
DebtGR

FAM  CORP     
INS      ROA
RISK   SIZE

CAPEX, 
R&D, CR

FATA, SGR, 
MTB

Figure 1. Interdependencies
among policy variables.

This figure presents the inter-
relationship diagram between
dividend, leverage, and cost of
capital along with the common
variables influencing the three
policy decisions and other key
variables affecting a specific
policy decision. DIV, LEV, and
COC are the policy-related
variables, which indicate the
dividend payout ratio, debt
ratio, and cost of capital,
respectively. FAM, CORP, INS,
ROA, RISK, and SIZE are com-
mon variables affecting the
three policy decisions. FAM,
CORP, and INS represent own-
ership proportion held by the
family, corporate, institutional
investors group, respectively.
ROA, RISK, and SIZE specify
profitability, operating risk, and
firm size, respectively. CAPEX,
R&D, and CR are specific to
dividend decision, which
denote investment, research
and development expense
ratio, and current ratio,
respectively. Leverage specific
variables are FATA, SGR, and
MTB representing tangibility,
growth in net sales (YoY), and
market-to-book ratio, respec-
tively. TAX, INT, DivGR, and
DebtGR symbolize, tax ratio,
interest ratio, dividend growth
rate, and debt growth rate,
respectively. These factors are
specific to the cost of capital.
Table 1 explains each variable.
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5.2. Empirical findings
This section provides the empirical evidences of interdependencies between dividend payout,
capital structure, and cost of capital for the sample groups (All firms, WIDE, FAMILY, and
FAMCON) of Indian firms. The Breusch-Pagan (BP) test for the diagonal covariance matrix confirms
the contemporaneous correlation between the three equations for all the sample groups. The BP
test recommends the application of simultaneous equations modeling. The 3SLS regression is
estimated using three system equations, one for each endogenous variable, namely, dividend-to-
earnings before interests and taxes ratio (DIV), debt ratio (LEV), and cost of capital (COC).

The 3SLS, using system equations (DIV, LEV, and COC models) is estimated separately for each
sample groups (aggregate, widely held firms, family firms, and family-controlled firms). However,
the estimates are reported for dependent variable-wise (equation-wise) in Tables 3–5. Thus,
estimates of all the three system equations for each sample groups are presented in three
different tables, in the same order.

Table 3 reports the regression results of the DIV model (Equation 1) from 3SLS regression for the
sample groups. The results reveal that debt ratio has a negative influence over dividend payout;
however, the average cost of capital positively affects dividend payout, across sample groups.
Family ownership is not significant at the aggregate level and for widely held firms, but positively
influences the payout for family and family-controlled firms, consistent with the signaling hypoth-
esis, but negates our proposition (hypothesis 2a). Corporate ownership and institutional ownership
show a positive relation with a payout for the sample groups excluding widely held firms. Among
family firms, the positive relation of family ownership with dividends indicates that family has
a critical role in decisions and dividend serves as a source of income for them. Further, the negative
influence of institutional for widely held firms suggests that institutions are long-term investors
and prefer capital gain over dividends. The negative influence of profitability over dividends for all
sample groups is contrary to signaling hypotheses wherein higher profits means better health of
a firm and hence managements signal with increased dividends. However, higher dividends relate
to lower retention, thereby lower return on assets. Operating risk, measured by deviation in
operating income, is significant and positive for only family-controlled firms, thus provides no
evidence for bankruptcy theory. Size is positive and significant for widely held firms, however
significantly negative for family firms. It shows that in family firms, family ownership concentra-
tion plays deciding the role of level of dividend payouts. Similarly, CAPEX and R&D are significant
and positive only for family firms and family-controlled firms. These findings fail to support the free
cash flow hypothesis. Firm liquidity, measured by a current ratio, is positively affected dividends for
groups WIDE and family firms, consistent with uncertainty hypothesis.

Table 4 reports regression results of LEV model (Equation 2) from 3SLS regression for the sample
groups. The results reveal that dividends negatively influence debt ratio, whereas, the average cost
of capital positively affects debt ratio, across all sample groups. Family ownership is significant and
positive across sample groups, consistent with hypothesis 2b. Corporate ownership and institutional
ownership concentrations are significant (at 1%) only for widely held firms and have a negative
relation with debt ratio. These two opposite behaviors of ownership structure show that family
(reputation) acts as collateral for creditors as they are long-term investors and concerned with
passing ownership control to the next generation (Anderson et al., 2003). Profitability and operating
risk negatively influence the debt ratio. The negative influence of profitability on leverage supports
pecking order theory, wherein new investment requirements are first availed with retained earnings
and profitable firms use less debt. The negative impacts of risk support bankruptcy theory. The firm
size, tangibility (fixed assets-to-total assets ratio) and sales growth rate, all positively impact debt
ratio. These findings are consistent with the propositions that large firms have low risk, high
proportion of fixed assets, and high sales growth require more capital including debt borrowing.
MTB is negative at the aggregate level for family firms, suggesting less value for levered firms.
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Table 5 reports the regression results of COC model (Equation 3) from 3SLS regression for the
sample groups. The results reveal that dividends and leverage, both positively influence the
average cost of capital for Indian firms, across sample groups. Family ownership is significant
and negative for family and family-controlled firms, conforms to hypothesis 2c, suggesting the
reputation of the family acting as collateral to get cheaper debt. Corporate and institutional
ownership concentration, both have a positive influence over COC for the widely held firm; how-
ever, Institutional ownership (INS) is significant and negative for other three sample groups. It
indicates that, for widely held firms, higher equity participation by corporate and institutional
investors have expectation for a higher return, making COE high for these firms. Profitability
positively influences the average cost of capital for all sample groups, which is contrary to our
assumption that profitable firms have a lower cost of capital. Risk and size are not significant at
5% level for all sample groups. Dividend growth and debt growth negatively influence the cost of
capital for widely held Indian firms, but they are not significant for other sample groups.

Tables 3–5 provide evidences for interdependencies among policy variables. Dividend and leverage
show a two-way negative association. Further, dividend and leverage have a bidirectional and positive
association with cost of capital. These evidences support our hypotheses (hypotheses 3a, 3b, and 3c).

5.3. Robustness test
The study employs two sets of robustness test. First, for parameter robustness, dividend-to- assets
ratio and debt–equity ratio are used as alternative measures for dividends and leverage, respec-
tively, to examine inter-linkages among policy decisions. Second, the time robustness is tested
using three sets of three-year panel data (FY08-10, FY11-13, and FY14-16). The estimation provides
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and capital (in %).

These graphs depict cost of
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(COC), all in percentage, for
aggregate sample firms, widely
held firms, and family firms,
respectively.
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robust and consistent results for inter-linkages between dividend, leverage, and cost of capital in
both the cases (Appendix A1, A2, A3, and A4).

6. Summary and conclusions
The study employs a 3SLS estimation approach to examine the theoretical inter-linkage among
dividend, leverage and capital structure, factoring the ownership structure. The evidence supports
the proposition that dividend and capital structure policies are interlinked and revolves around the
ownership structure. The empirical evidences of a bi-directional negative association between
dividends and leverage provide leeway for the management to reduce agency problems between
owners and creditors. The theoretical findings suggest that with leverage, cost of capital should
decline; however, in the Indian context, our findings are contrary, indicating thereby, the possibility
of improper management of debt or inefficiency of managers.

The evidences confirm that family ownership influences the dividend and capital structure policies
decisions. For family-controlled firms, ownership control positively influences the dividend payout as
dividends serve as a source of income for owner-managers. However, family ownership concentration
shows positive influence over leverage and negative relation with cost of capital. In this context, the
study provides evidences of lower cost of capital for family-controlled firms. These findings suggest that
reputation through family control is one of the important collateral of family firms for the creditors.

The study provides several important contributions to the literature. Since researchers continue to
explore the severity of agency problems, our analyses shed light on this issue by investigating joint
determination of dividends and capital structure policy decisions, particularly among firms of emerging
markets. For policymakers, the findings could serve to justify initiatives for better performance of a firm,
especially family-controlled firms. By adopting investment and financing strategies, corporatemanagers
can bring down the average cost of capital forwidely held firms, and hence enhance shareholderwealth.
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Appendices

Appendix A1. Parameter Robustness Test
This table presents the 3SLS regression estimates for system equations, where the coefficients are
estimated by fitting the system equations of dividend, leverage, and cost of capital at the aggregate
level. Three endogenous variables are dividend-to-total assets ratio (DIV/TA), debt-equity ratio (DE),
and average cost of capital (COC). FAM, CORP, and INS represent ownership proportion held by the
family, corporate and institutional investors group, respectively. ROA, RISK, and SIZE specify profit-
ability, operating risk, and firm size, respectively. CAPEX, R&D, CR, FATA, and SGR denote investment,
research, and development expense ratio, current ratio, tangibility, and growth in net sales (YoY),
respectively. MTB, TAX, INT, DivGR, and DebtGR symbolizemarket-to-book ratio, tax ratio, interest ratio,
dividend growth rate, and debt growth rate, respectively. Table 1 explains each variable.

***, **, * denote statistical significance at the 1%, 5% and 10% level, respectively.

DIV equation LEV equation COC equation

Coefficient z Coefficient z Coefficient z
Intercept 0.0053 1.2700 0.1283 1.0390 −1.1625 −1.2030

DIV/TA — — −27.8808*** −18.1200 278.4230*** 24.1300

DE −0.0296*** −14.500 — — 7.6162*** 15.8000

COC 0.0036*** 21.7400 0.1312*** 8.9560 — —

FAM −6.37e−05 −1.4590 −0.0008 −0.5836 0.0149 1.4600

CORP −8.04e−05* −1.8520 −0.0026** −2.0470 0.0175* 1.7300

INS −0.0002*** −2.9040 −0.0049** −2.5020 0.0425*** 2.8940

ROA 0.0821*** 8.1980 1.3474*** 3.0510 −23.8542*** −7.5640

RISK −0.0003* −1.6880 −0.0101** −2.1860 0.0548 1.4380

SIZE 0.0018*** 3.4970 0.0688*** 4.9460 −0.4286*** −3.4840

CAPEX 0.0006 0.6144 — — — —

R&D 0.0095 0.6847 — — — —

CR 1.47e−05 0.1881 — — — —

FATA — — 0.1319* 1.9510 — —

SGR — — 0.0305 1.2660 — —

MTB — — −0.0266** −2.1360 — —

TAX — — — — −0.0165 −0.0827

INT — — — — −0.0223 −1.3600

DivGR — — — — −0.5564*** −4.0900

DebtGR — — — — −0.1034** −2.4210

Equation R2 41.99% 09.44% 39.80%

System R2 38.12%

Observations 5,027
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Appendix A2. Time Robustness: DIV equation
This table presents the 3SLS regression estimates for system model (Equation 1), where the
coefficients are estimated by fitting the system equations of dividend payout ratio (DIV), debt
ratio (LEV), and cost of capital (COC) for the time-periods (FY08-10, FY11-13, and FY14-16). FAM,
CORP, and INS represent ownership proportion held by the family, corporate and institutional
investors group, respectively. ROA, RISK, and SIZE specify profitability, operating risk, and firm
size, respectively. CAPEX, R&D, and CR denote investment, research and development expense
ratio, and current ratio, respectively. Table 1 explains each variable.

***, **, * denote statistical significance at the 1%, 5% and 10% level, respectively.

FY08-10 FY11-13 FY14-16

Coefficient z Coefficient z Coefficient z
Intercept 0.2607*** 12.5700 0.2719*** 7.2870 0.0404 0.4536

LEV −0.4155*** −13.0700 −0.5159*** −8.3820 0.2348 1.4050

COC 0.0111*** 19.4700 0.0153*** 14.8900 0.0368*** 11.2700

FAM −0.0001 −0.6804 0.0004 1.1530 0.0018* 1.9230

CORP 0.0001 0.5672 0.0006 1.5680 0.0017* 1.8970

INS 0.0002 0.5815 0.0009* 1.6910 0.0044*** 3.1980

ROA −0.4192*** −9.6770 −0.5225*** −7.9730 −1.1822*** −6.6690

RISK 0.0007 0.8909 −0.0005 −0.4569 −0.0003 −0.0679

SIZE −0.0056** −2.0920 −0.0089* −1.8600 −0.0220* −1.8170

CAPEX 0.0017 0.1768 0.0097 0.3822 −0.0521 −0.6006

R&D −0.0062 −0.0823 0.0503 0.3506 1.3431** 1.9710

CR −0.0001 −0.4581 0.0023** 2.4260 0.0075** 2.0580

Equation R2 37.15% 21.77% 6.34%

Observations 1371 1371 1371
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Appendix A3. Time Robustness: LEV equation
This table presents the 3SLS regression estimates for system model (Equation 2), where the
coefficients are estimated by fitting the system equations of dividend payout ratio (DIV), debt
ratio (LEV), and cost of capital (COC) for the time-periods (FY08-10, FY11-13, and FY14-16). FAM,
CORP, and INS represent ownership proportion held by the family, corporate and institutional
investors group, respectively. ROA, RISK, and SIZE specify profitability, operating risk, and firm
size, respectively. FATA, SGR, and MTB denote tangibility, growth in net sales (YoY), and market-to-
book ratio, respectively. Table 1 explains each variable.

***, **, * denote statistical significance at the 1%, 5% and 10% level, respectively.

FY08-10 FY11-13 FY14-16

Coefficient z Coefficient z Coefficient z
Intercept 0.4107*** 7.0120 0.2558*** 6.1600 −0.0950* −1.9590

DIV −1.4298*** −8.7240 −0.9105*** −12.1500 −0.0243 0.6940

COC 0.0159*** 3.9240 0.0124*** 3.5930 0.0322*** 5.8520

FAM −0.0002 −0.6169 0.0006* 1.7170 0.0018*** 3.1440

CORP −0.0002 −0.7025 0.0003 0.8924 0.0000 0.0922

INS −0.0007 −1.4230 −0.0003 −0.6477 0.0000 0.0056

ROA −0.8867*** −13.2500 −0.6052*** −9.2850 −1.1632*** −7.8650

RISK −0.0010 −0.7793 −0.0024** −2.3000 −0.0023 −1.1580

SIZE 0.0040 0.7801 0.0088** 2.1080 0.0260*** 4.5590

FATA 0.1697*** 6.3600 0.2155*** 9.2740 0.3483*** 10.0700

SGR 0.0231 1.1710 −0.0061 −0.3142 0.1744*** 4.2070

MTB 0.0002 0.0283 −0.0057 −1.3010 −0.0265*** −6.5170

Equation R2 33.67% 26.43% 14.40%

Observations 1371 1371 1371
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Appendix A4. Time Robustness: COC equation
This table presents the 3SLS regression estimates for system model (Equation 3), where the
coefficients are estimated by fitting the system equations of dividend payout ratio (DIV), debt
ratio (LEV), and cost of capital (COC) for the time-periods (FY08-10, FY11-13, and FY14-16). FAM,
CORP, and INS represent ownership proportion held by the family, corporate and institutional
investors group, respectively. ROA, RISK, and SIZE specify profitability, operating risk, and firm
size, respectively. TAX, INT, DivGR, and DebtGR symbolize tax ratio, interest ratio, dividend growth
rate, and debt growth rate, respectively. Table 1 explains each variable.

***, **, * denote statistical significance at the 1%, 5% and 10% level, respectively.

FY08-10 FY11-13 FY14-16

Coefficient z Coefficient z Coefficient z
Intercept −23.3506*** −10.8800 −18.1195*** −7.2690 −2.7509 −1.0170

DIV 89.6867*** 19.9800 64.8553*** 15.3200 29.6790*** 6.6610

LEV 36.8085*** 12.1000 31.9822*** 8.4600 2.4423 0.4811

FAM 0.0127 0.7050 −0.0286 −1.3480 −0.0519* −1.8330

CORP −0.0108 −0.6118 −0.0392* −1.9100 −0.0410 −1.4540

INS −0.0168 −0.6404 −0.0694** −2.2250 −0.0979** −2.4320

ROA 37.7111*** 10.8800 35.8457*** 9.7350 37.4139*** 7.7000

RISK −0.0691 −0.9712 0.0019 0.0278 −0.0606 −0.4930

SIZE 0.5176** 2.1950 0.7053** 2.5150 0.3668 1.0290

TAX −0.1157 −0.2264 −1.1859** −1.9810 −0.1063 −0.0651

INT 0.0883 0.7325 −0.0504* −1.6900 −0.6277 −1.0190

DivGR −0.1434 −0.6670 −0.9250** −2.4550 −1.3420 −1.0300

DebtGR 0.0431 0.5737 −0.3340** −2.5560 −0.1290 −0.4666

Equation R2 29.41% 15.63% 14.70%

Observations 1371 1371 1371
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