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Abstract: It is unfortunate but people over the world are living without regular access to safe drinking water. 
Currently, around 20% of the world’s population (1.1 billion people) have about 7% of its water. Water industry 
continues to suffer from global shortages, rising consumption levels and importantly, an aging infrastructure). 
Since water investment has been a challenging sector for making money, water markets across the globe are 
extending and seeking new opportunities. It is noted that the global water market is worth between US$400 
and US$500 billion, including US$175 billion for municipal and industrial water and wastewater capital 
expenditure. There is an acute need for money and investment in water. Hence, the private sector participation 
is needed in the water sector but to join the investing in the water industry, private companies need to improve 
their capital structure. There is however little research regarding the relationships between ownership structure 
and capital structure of the water industry. This study examines the relationships between ownership structure 
and capital structure of 72 water companies that comprise the 4 water indices (WOWAX, S-NET, S&P and 
MSCI ACWI) over the period 2004-2014 using unbalanced panel (random effects) regression model. The 
findings of his study shows that investors (foreign and institutional) play an important role to effect the capital 
structure and investment performance. Foreign ownership affects the leverage and short term debt to asset at 
the 10% and 1% level of significance. However, the Institutional ownership factor does not seem to affect the 
leverage (LEV) and short term debt to asset (STDA). There are a number of implications for financial 
managers; types of financial strategies to undertake and thus, determine the optimal capital structure for 
ownership structure. Individual water investor can cogitate both capital structure and ownership structure when 
making investment decisions in water industry. 
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1. INTRODUCTION 

Water continues to be a rather critical issue worldwide because of the people over the world are living without 
regular access to safe drinking water (Reza et al., 2017; Tularam and Reza, 2016). Currently, 20% of the 
world’s population (1.1 billion people) has only 7% of its water requirements (Roca et al., 2015; Tularam and 
Murali, 2015; Tularam and Reza, 2016). Thus, the water industry continues to suffer from global shortages, 
rising consumption levels and importantly, an aging infrastructure (Roca et al., 2015; Roca and Tularam, 2012; 
Tularam and Ilahee 2010). In some cases, water shortages are very severe in such as in many regions of North 
Africa, southern Spain, the Maghreb, Middle East, Central Asia, Bangladesh, Pakistan, Southern India and 
Northern China (Reza et al., 2017; Roca et al., 2015; Sadoff et al., 2015, Wild, 2010). Recently, variability in 
precipitation and evaporation patterns have increased due to climate change are expected to have a significant 
impact on water supply and demand in many regions around the world over the next few decades (Tularam 
and Reza, 2017; UN-WATER, 2016; Wild, 2010). 

Though water has been a challenging sector for investing and making money, water markets across the globe 
are extending their opportunities by approaching in novel ways. The global water market is worth between 
US$400 and US$500 billion, including US$ 175 billion for municipal and industrial water and wastewater 
capital expenditure (Global Water Intelligence, 2007; Wild et al., 2010). The future investment in water 
industry needs more than that provided by governments alone. Hence, more private investment is needed to 
invest in water industry. However, for them to be attracted to water industry, there are a number of changes 
that is needed; for example, the private companies need to improve their capital structure. Investors (foreign 
and institutional) play an important role as they influence the capital structure and investment performance. It 
is noted that a number of global institutional investors have started to take such a challenge (Roca and Tularam, 
2012). Importantly, the ownership structure and leverage are two important aspects in the governance of firms 
that need attended when considering such new markets (Mukonyi et al.; 2016). After the global financial crisis 
(GFC) period, most of the firms changed their corporate governance by noting that the ownership structure and 
capital structure influence important decisions made in private organizations. The objective of this study is to 
examine the relationships between ownership and capital structure of the many water companies around the 
globe for the period of 2004-2014. A financial panel type time series approach is taken to examine the nature 
of relations and interactions between the water companies and investment performance. 

This study makes two significant contributions to the current literature. Firstly, this study helps to exploration 
the effect of various corporate governance and capital structure related reforms which are introduced in the 
global water sector. Secondly, this is the first study to examine the nature of the relationships between the 
ownership and capital structures of the global water industry. 

The rest of this paper is organized as follows. Section 2 reviews the related literature- between the relationship 
between ownership and capital structure. Section 3 presents the data and methodology. Section 4 discusses the 
empirical results/discussion and conclusions are given in Section 5. 

2. LITERATURE REVIEW  

In the finance literature, several studies have focused on the relationships between ownership and capital 
structure in different sectors around the world. For example; Mahrt‐Smith (2002) investigated the interaction 
effects of the capital structure and ownership structure in manager-run corporations. The results show that 
equity ownership is strongly linked concentrated debt holdings. In contrast, Driffield et al. (2007) found the 
opposite result that shows a negative relationship exists between the ownership and capital structure using 
3SLS models. 

In terms of leverage, Céspedes et al. (2009) claimed that there is a higher leverage in Latin American firms. 
They use 806 nonfinancial Latin American firms from 1996 to 2005 and examine how ownership concentration 
affects capital-structure decisions in Latin America using balanced panel (fixed effects) regression model. They 
found relations between leverage and ownership to be significant, positive and highly correlated. Similarly, Li 
et al. (2009) studied the interaction between ownership structures and institutions’ effect on leverage decisions 
for the 417,068 Chinese firms during the period between 2000 and 2004 using fixed effects model. They found 
state ownership has a positive impact on leverage; and firm access to long term debt. However, foreign 
ownership was negatively linked with all measures of leverage.  

Further, Yarram (2013) investigated the association between ownership structure and capital structure of 465 
Australian firms for the period 2004 to 2010 using ordinary least square (OLS) models. The results show a 
significant non-linear relationship between ownership and capital structure. Farooque (2015) examined how 
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the ownership concentration affects capital structure of MENA region firms for the period of 2005-2009) using 
pooled regression analysis. His results show that ownership concentration negatively affects capital structure. 
In a recent study, Mukonyi et al. (2016) studied the relationships between ownership structure and leverage of 
46 Kenyan firms during the period between 2006 and 2014 using multiple regression analysis. They found out 
a weak positive relationship between state ownership and leverage. 

There is a gap in the literature concerning the nature of such relations in the global water industry and this 
study fills this gap by examining in depth the relationships between ownership structure and capital structure 
in the water industry for the period of 204-2014 using unbalanced panel (random effects) regression model. 

3. DATA AND METHIDOLOGY  

3.1. Data 

This study utilizes 72 water companies that are covers four most important and recognized water indices; these 
are World Water Index (WOWAX), S-Network Global Water Index (S-Net), S&P Global Water Index (S&P), 
MSCI ACWI Water Utilities Index (MSCI ACWI). The 72 companies are listed in different stock markets 
worldwide such as the New York Stock Exchange, Toronto Stock Exchange, London Stock Exchange, Euro 
Next Paris, Helsinki Stock Exchange, Shanghai Stock Exchange, Tokyo Stock Exchange, Korea Stock 
Exchange, Philippine Stock Exchange, and Stock Exchange of Singapore for the period 2004-2014. Dependent, 
independent and control variables data of 72 water companies are collected from Bloomberg and OSIRIS. 

3.2. Methodology 

In terms of time series, to investigate the relationship between ownership and capital structure of water 
companies in the WOWAX, S-Net, S&P and MSCI ACWI over a period of eleven years, this research uses the 
unbalanced panel (Random effects) regression model by the studies of Roca et al. (2015). 

                       (1)   

where capital structure is a dependent variable and is measured by leverage (LEV) and short-term debt to total 
assets (STDA); and foreign ownership (FOROWN), institutional ownership (INTOWN), are dependent 

variables;  is a set of firm-level control variables and random error component, . Table 1 defines the 

variables which are used in the random effects model. 

Table 1. Descriptions of the variables 

Variable name Notation Description 
Capital structure   
Leverage LEV Total debt to total assets 

Short-term debt to total assets STDA Short-term liabilities divided by total assets 

Ownership structure   
Foreign ownership FOROWN Percentage of shares owned by foreign shareholders  

Institutional ownership INSTOWN Percentage of shares owned by institutional investors 

Control variables   
Tangibility TANGIBILITY Fixed tangible assets divided by the total assets 

Asset Growth GROWRH Percentage growth in depreciation-adjusted total 
assets from end of year t-2 to end of year t-1 

Return on assets ROA Net income divided by total asset 

Risk RISK Standard deviation of stock returns 

Age AGE Number of years a firm from date of incorporation  

ititit2it10it εZINTOWNβFOROWNββRUCTURECAPITAL_ST ++++=

itZ itε
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4. EMPIRICAL RESULTS 

4.1. Descriptive Statistics 

From Table 2, it can be seen that mean returns are positive for dependent, independent and control variables. 
The largest positive mean return (56.232) is for AGE whereas the STD has the lowest positive mean return 
(0.051). As the skewness values of LEV, STD, FOROWN INSTOWN, TANGIBILITY, GROWTH, RISK and 
AGE are in general positive-symmetric tail, whereas the skewness values of ROA are negative i.e. the 
asymmetric tail. The kurtosis values of all variable are higher than three except LEV and INSTOWN. Thus the 
returns distribution could be fat-tailed except LEV and INSTOWN. Since the Jacque-Bera results are 
statistically significant and reject the null hypothesis of a normal distribution for all variables. Nonetheless, our 
analysis is robust as models are usually robust as well in non-normal cases because linear regression is usually 
rather robust in many cases (Tularam and Reza, 2017). Figure 1 presents the trends of leverage (LEV) and 
short-term debt to total assets (STDA) of global water companies’ for the period of 2004-2014 and Figure 2 
shows the trends of foreign ownership (FOROWN) and institutional ownership (INTOWN) of global water 
companies’ for the period of 2004-2014. 

Table 2. Descriptive statistics 

 LEV STDA FOROWN INSTOWN TANGIBILITY GROWTH ROA RISK AGE 

 Mean  24.308  0.051  16.703  46.097  26.717  19.243  5.049  15.046  56.232 

 Median  23.888  0.027  12.630  46.535  22.427  6.398  5.439  1.079  38.000 

 Maximum  83.440  0.443  95.800  99.050  91.005  2198.446  38.440  266.347  239.000 

 Minimum  0.000  0.000  0.000  1.250  0.000 -65.414 -70.100  0.000  1.000 

 Std. Dev.  16.640  0.063  14.904  23.769  23.693  115.428  8.052  26.328  48.805 

 Skewness  0.2980  2.085  1.545  0.167  1.000  14.394 -3.171  3.256  1.474 

 Kurtosis  2.308  8.639  6.291  2.171  3.231  235.529  27.35870  20.245  4.875 

 Jarque-Bera  25.682  1516.821  628.708  24.612  125.014  1692708.  19535.23  10477.84  376.469 

 Probability  0.000  0.000  0.000  0.000  0.000  0.000  0.000000  0.000  0.000 

 Sum  17988.48  37.817  12360.92  34112.32  19770.95  14240.36  3736.916  11134.56  41612.00 

 Sum Sq. Dev.  204641.4  3.017  164172.8  417532.1  414846.6  9846280.  47917.92  512254.4  1760270. 

 Observations  740  740  740  740  740  740  740  740  740 
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Figure 1. Trends of leverage (LEV) and short-term debt to total assets (STDA) for the period of 2004-2014. 
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Figure 2. Trends of foreign ownership (FOROWN) and institutional ownership (INTOWN) for the period of     
2004-2014 

4.2. Analysis based on correlations 

Table 3 presents the correlation matrix between dependent, independent and control variables. The matrix 
shows a positive correlation between ownership (FOROWN, and INSTOWN) and capital structure (LEV and 
STDA). It is noted that the highest simple correlation between independent variables is 0.099 between foreign 
ownership (FOROWN) and leverage (LEV). The results show that the correlation coefficients between 
independent variables do not exceed 0.8 or 0.9. Thus, the results are consistent with Bryman and Cramer 
(1997). In addition, in a multivariate setting, the average variance inflation factor (VIF) of 1.65 is close to 2 
which suggests that multicollinearity between the independent variables does not pose a serious problem 
because the average VIF is not substantially greater than 10. 

Table 3. Correlation matrix of the variables 

 
LEV STDA FOROWN INSTOWN TANGIBILITY GROWTH ROA RISK AGE 

LEV 1 
        

STDA 0.301 1 
       

FOROWN 0.099 0.077 1 
      

INSTOWN 0.067 0.032 0.262  1 
     

TANGIBILITY 0.194 0.039 0.070 -0.024  1 
    

GROWTH 0.159 0.022 0.081  0.051 -0.079  1 
   

ROA -0.117 -0.142 0.041 -0.045  0.125 -0.025  1 
  

RISK 0.036 0.256 -0.034   0.153 -0.035   0.053 -0.175    1   

AGE -0.228 -0.064 -0.051 -0.172 -0.019 -0.095  0.186   -0.095   1 

4.3. Regression Analysis 

We estimate equation (1) using the unbalanced panel (Random effects) regression model. We choose random 
effects model and using it, we examine the nature of relationships between capital structure and ownership 
structure. Tables 4-5 show that the estimated coefficients are positive and foreign ownership significantly affect 
the leverage (LEV) at the 10% level. Again, foreign ownership is also significantly correlated with STDA at 
1% level of significance. Thus, it is important to note that foreign ownership only individually impact on the 
capital structure. But, Li et al. (2009) found out a negative association between foreign ownership and leverage. 
We also find out that the institutional ownership does not affect the leverage and STDA any level of 
significance. 
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As control variables denote to contributing factors that are fixed or eliminated in order to examine the 
relationship between an independent variable and a dependent variable; thus, control variables strongly 
influence experimental results. In the table 4, the results show that TANGIBILITY, and GROWTH positively 
affect the leverage (LEV) at the 1% level of significance. However, ROA and AGE are negatively correlated 
with LEV at the 5% and 1% level of significance respectively. In the table 5, it can be seen that TANGIBILITY 
and AGE are significant with STDA at the 5% and 1% level respectively whereas ROA negatively impacts on 
STDA at the 1% level of significance. 

           Table 4.  Regression results of LEV on FOROWN and ISTOWN 

Dependent Variable: Leverage 

Independent Variable Coefficient Probability 
FOROWN 0.074 0.082* 
INSTOWN 0.005 0.679 
TANGIBILITY 0.148 0.000*** 
GROWTH 0.021 0.000*** 
ROA      -0.235 0.050** 
RISK      -0.000 0.959 
AGE      -0.063 0.000*** 

Intercept 23.232 0.000*** 
Observations 740     - 

Note: *, ** and *** represent significance at 10%, 5% and 1% levels respectively. 
 

           Table 5. Regression results of STDA on FOROWN and ISTOWN 

Dependent Variable: STDA 

Independent Variable          Coefficient           Probability 
FOROWN                 0.000              0.001*** 
INSTOWN                -0.000              0.276 
TANGIBILITY                 0.000              0.057** 
GROWTH                 1.316              0.946 
ROA                -0.000              0.004*** 
RISK                  0.000              0.000*** 
AGE                  0.000              0.425 

Intercept                  0.042              0.000*** 
Observations                  740 - 

Note: *, ** and *** represent significance at 10%, 5% and 1% levels respectively. 
 

5. CONCLUSION 

The objective of this study is to examine the relationship between ownership structure and capital structure of 
a sample of 72 water companies around the globe for the period of 2004-2014. Using unbalanced panel (random 
effect) regression model, we find a statistically significant positive relation between leverage and foreign 
ownership as well as STDA and foreign ownership of 72 water companies which is consistent with 
expectations. This result suggests that foreign ownership is more effective in corporate governance and 
performance of global water companies because foreign ownership are susceptible to reduce the agency 
problems as well as ‘free-riding’ problems.  

The results of this study are suitable for financial managers to take the financial strategy and decide the optimal 
capital structure for ownership structures as well as water investor can cogitate both ownership and capital 
structure when they will take their investment decisions in water industry. Further, this research study can be 

193



R. Reza and G. A. Tularam, An analysis of the relationships between ownership structure and capital structure...  

 

extended along with a complementary investigation on the relationship between corporate governance (Board 
of directors and ownership concentration) and capital structure to examine how corporate governance 
influences corporate decision-making which, in turn, impacts firm characteristics such as leverage, Long-term 
debt to total assets and Short-term debt to total assets in different (full, pre-GFC, GFC and post-GFC) periods. 
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