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Abstract: Adoption of renewable energy is one of the most important steps taken to 

cope with global warming and achieve sustainability. While its supply has seen a global 

boom, the adoption of renewable energy from the critical demand side faces clear 

challenges. This paper investigates firms’ use of renewable energy, paying special 

attention to factors in internal corporate governance and external governance. Based on 

1,027 listed companies in 47 countries or regions, we show statistically significant 

evidence that both internal and external governance matter for firms’ adoption of 

renewable energy. We also find significant interactions between internal and external 

factors. Specifically, board duality and higher executive share reduce renewable energy 

adoption, strong external governance increases renewable energy adoption, and firms 

in common law systems tend to use fewer renewables. Our results are robust to different 

specifications, which allows us to tell an international demand-side story to 

complement the narrative on supply. 
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Board characteristics, external governance and the use of renewable energy: 

International evidence from public firms 

 

1. Introduction 

Climate change poses serious threats to the sustainability of modern human 

civilisation. Over the last century, global mean surface temperature has increased by 

around 1 degree Celsius (NASA’s Goddard Institute for Space Studies), and the rise is 

accelerating. Global warming will have profound impacts on our ecosystems and 

human well-being, for example, through rising sea levels and increased frequency of 

natural disasters; thus it is vital to limit global warming to a 1.5 oC increase relative to 

the pre-industrial level by 2100 (IPCC, 2018).  

A general consensus in the global community is around anthropogenic global 

warming—namely that the burning of fossil fuels and the associated emission of 

greenhouse gases (GHG) from modern industrial and consumer practices is the main 

driving force for the changing climate. Mitigating emissions and coping with climate 

changes are therefore directly linked to the development of renewable energy (RE). 

Being a widely accepted solution, the development of RE sectors has been adopted as 

a strategically important action by large parts of the world. As a consequence, the world 

has observed a significant boost of RE in terms of both investment and the amount of 

RE use. To be specific, global investment in RE capacity rose from $32 billion in 2004 

to $282 billion in 2019, a 15% p.a. compound rise (Bloomberg New Energy Outlook, 

2019). It further predicts that wind and solar alone will account for half of the world’s 

electricity supply by 2050, and all renewables will account for 62%. This is seen by 
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some as an optimistic prediction. Another projection by the US International Energy 

Outlook 2019 agrees that RE will become the leading source of primary energy 

consumption, though fossil fuels together (petroleum and other liquids, natural gas and 

coal) remain dominant in 2050.  

Note that the current share of RE is below 30%, thus there remains a challenge 

to achieve the 50% result. First, RE development relies heavily on subsidies (Liu et al., 

2019). Private investment, which is the key for long-term sustainable development in 

the RE sector, is strongly affected by relevant policies and government concerns of 

energy security (Fadly, 2019), especially for developing countries. Second, there are 

clear cross-country imbalances in the use of RE. Historically, Europe is the leader in 

both investment and the use of RE. Although Europe remains in the lead in terms of 

technology and RE share, the leading investor in recent years has become China. 

Meeting the world’s sustainability goals requires global coordinated action, therefore it 

is important to take the current imbalances in RE into consideration.  

Third, technological barriers and distributional problems still hamper the 

matching of RE production and consumption. Curtailment of wind and solar energy is 

shown to be a global problem (Bird et al., 2016). It is shown that 4.4% and 5.6% of 

wind power in Germany and Britain, respectively, was curtailed in 2016 (Joos and 

Staffell, 2018). Wind power curtailments in China can go over 20% (Luo et al., 2016) 

in certain provinces. The cause of curtailments is often down to balancing and 

congestion costs. 

While these supply-side stories have been discussed extensively, comparable 
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conversations about the challenges from the consumption or demand-side are largely 

missing. One must understand that pursuing a green development path is costly and 

often risky. Consumers of RE, such as firms, are profit-maximizing entities. When using 

RE may reduce their profit or cause instability of production, these firms will utilize 

more reliable fossil fuel energy. It is also potentially costly to switch from traditional 

energy sources to RE. The situation may become more complicated when the cost of 

using fossil fuels is cheaper; for example, crude oil prices have been much lower since 

the 2008 global financial crisis. 

A positive change in recent years has been the increase in attention paid by a 

growing number of firms to the concept of corporate social responsibility (CSR), which 

has become part of the criteria for evaluating performance (e.g., Flammer et al., 2019). 

Meanwhile, Environmental, Social and Governance (ESG) metrics have become 

increasingly popular criteria used to signal the socially responsible investor (Fatemi et 

al., 2018). Firms with greater corporate social responsibility, or stronger ESG 

performance, tend to have higher values (Buchanan et al., 2018). In the context of RE, 

this suggests that firms have additional incentives to adopt RE even if it is costly. 

A further thread in our analysis draws on the fact that the relationship between 

board characteristics and firms’ environmentally friendly behaviour has recently 

attracted a great deal of attention in the literature. For example, Haque (2017) finds that 

board independence and gender diversity can increase firms’ incentives to make efforts 

to reduce GHG emissions. This research suggests that reform of internal corporate 

governance systems can aid in achieving the broader goal of addressing climate change. 
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Andreoni and Vesterlund (2001) find that women tend to be more altruistic when such 

behaviour is costly. Based on this argument and on other sociology theories of gender 

differences, a strand of literature tests the idea that female directors can potentially 

improve firms’ green behaviour, and board gender diversity can thus lead to firms with 

superior environmental performance (Liu, 2018). Once again, these empirical studies 

show that firms’ green behaviour is closely linked with their internal governance system. 

While there are clearly internal pressures and structures placed on firms to “go 

green”, it is also important to realize that the institutional environment matters. 

Government and policymakers have stronger incentives to act green under current 

global agreements (e.g. the Paris Accord). Liu et al. (2019) use a sample of international 

RE producers to investigate how much the legal origins of a country and its governance 

affect these firms’ investment decisions. It is shown that RE firms with common law 

systems tend to pay more attention to shareholders’ interests and thus invest less, 

whereas firms in civil law systems behave differently. They also introduce the 

Worldwide Governance Indicator (WGI), which measures the level of enforcement of 

different aspects of a country’s governance. This study provides strong evidence that 

external governance matters; however, two critiques of the research are that they do not 

include internal governance factors in their empirical framework and the analysis is 

limited to RE producers. 

Following the discussions above, this paper investigates whether and how 

governance may affect firms’ use of RE. Second, we incorporate both internal and 

external governance factors into the empirical framework. The third contribution of this 
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research is that we use a reasonably large sample of worldwide listed firms. Specifically, 

our sample covers 1,027 firms from 47 countries/regions from 2004 to 2018. Given the 

global imbalance of RE development and significant differences in country-specific 

governance systems, this international comparison can offer great value to both 

policymakers and firms. Another contribution of this paper is that firm-level usage of 

RE is used to represent firms’ green behaviour. Relative to the majority of existing 

studies that use CSR or ESG scores to evaluate firms’ environmental performance, the 

use of RE consumption has clear benefits for avoiding conflation with other non-

environmental factors in CSR or ESG. Given the strategic importance of RE 

development across the world, the results reported can lead to direct policy-relevant 

conclusions. 

The remainder of this paper is structured as follows: section 2 reviews the 

relevant literature and develops testable hypotheses. Section 3 gives a brief description 

of the data from the sample. Section 4 reports the main empirical results, and a set of 

robustness checks are given in section 5. The last section concludes with further 

discussions on the potential implications of our findings.  

2. Literature review and hypothesis development 

2.1. Why do firms go green? 

This paper aims to investigate RE use at the firm level. The topic is embedded 

in the more general literature of why firms follow a green or environmentally friendly 

path or become more socially responsible. Environmentally friendly operations are 

costly and potentially risky. Firms are entities that are fundamentally concerned with 
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profit optimization, so it is interesting to consider what makes a firm move in this 

direction. A large volume of literature has examined this, but the results remain 

inconclusive (Tang et al., 2012).  

Increasing awareness of the urgency for socio-economic sustainability means 

environmentally responsible investors may prefer firms that are socially responsible 

(Fatemi et al., 2018). Not engaging in CSR may affect a firm’s brand and reputation, 

which consequently can harm their long-term performance (Story and Neves, 2014). 

Interestingly, Tatoglu et al. (2020) show that more customer focused firms in Turkey 

tend to engage in voluntary environmental management. Following these arguments, 

firms using more RE can improve their green image and thus increase performance. 

Another strand of literature (e.g. Brammer and Millington, 2008) argues that the 

benefits from stock and product markets may not be sufficient to cover the costs of 

being green. Firms may also be constrained by their absorptive capacity, and thus 

unable to achieve internal consistency when new knowledge is introduced (Vergne and 

Durand, 2010). Perez-Batres et al. (2012) find that stakeholder pressures can force firms 

to respond and become more socially responsible even, if this has negative effects from 

an equity performance perspective. 

Empirical results regarding environmental performance vis-à-vis financial or 

production performance of firms are also mixed. Doubts about the benefits of going 

green can be found in the earliest literature. For example, Cordeiro and Sarkis (1998) 

use a sample of US firms to demonstrate a significant negative relationship between 

corporate environmental proactivism and their financial performance. Klassen and 
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Whybark (1999) find that investment in pollution prevention technologies increases 

manufacturing performance, whereas a negative relationship is found when the 

investment is towards pollution control technologies. Telle (2006) challenges this, 

finding a positive relationship between the two variables and suggests earlier findings 

may be due to data limitations and methodological problems. Through a meta-analysis 

of 37 empirical studies, Horváthová (2010) shows that the results are sensitive to the 

methods used, and the negative link is more likely to be found when researchers use 

simpler methods.  

The empirical challenges to the positive role of green behaviour have been 

weaker, despite growing research efforts. More recent research tends to find stronger 

evidence supporting a positive link. In a cross-country study, for example, Jo et al. 

(2015) find evidence that environmentally friendly behaviour can improve reputation 

and increase performance in the financial services industry. Trumpp and Guenther 

(2017) also look at international evidence and find a non-linear, U-shaped relationship 

between firms’ carbon performance and their financial performance. Lins et al. (2017) 

find a generally better performance for firms with higher CSR performance in the 2008 

global financial crisis period. Using different methodologies, both Zhang et al. (2019) 

and Xie et al. (2019) show that green innovation in Chinese firms is associated with 

superior financial performance. Bardos et al. (2020) find that firm value increases with 

CSR through improvements in market perception. 

In general, academic research has shown strong evidence that socially and 

environmentally responsible behaviour can bring benefits to firms. This effect should 
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be reinforced when more and more people and authorities across the world put green 

and sustainable development at the forefront of decision making. However, the issue is 

more complicated at the decision making level and when more detailed firm-level 

heterogeneity is included (Buchanan et al., 2018). Even if the fact that going green can 

bring benefits to firms is becoming common knowledge, only a limited number of firms 

have high environmental performance. The main question is: which firms are most 

likely to be green? Moreover, a more policy-relevant question is, how do we encourage 

firms to go green? 

2.2. Board characteristics and firms’ green behaviour 

Whether or not a firm decides to go green and how much it invests in 

environmentally friendly projects is essentially a managerial task (Kassinis and Vafeas, 

2002). Haque (2017) examines a sample of non-financial firms from the UK and shows 

that corporate internal governance matters in firms’ carbon performance. The evidence 

shows that board characteristics and executive management’s preference play important 

roles in a firm’s decision. He also finds that ESG-based compensation mechanisms can 

create incentives to make policy proposals based on this. 

The role of board characteristics and firms’ environmental performance has 

attracted a great deal of attention (see, for example, Hillman et al., 2000; Rehbein, 2003; 

Post et al., 2011; Liao et al., 2015; Husted and de Sousa-Filho, 2019; Oh et al., 2019). 

De Villiers et al. (2011) follow the framework of Hillman and Dalziel (2003) in 

exploring the idea that a corporate board has both a monitoring and a resource-provision 

role, and thus its characteristics can directly affect its environmental performance. 
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Specifically, they investigate board independence, CEO duality, board size, and so on. 

Some interesting results are found from their research; for example, higher board 

independence is associated with better environmental performance. Board size and 

CEO activeness on the board are also found to have robust links with environmental 

performance.  

Post et al. (2011) examine 78 Fortune 1000 companies to show that outside 

board directors, female directors and a board’s average age matters for these firms’ 

environmental CSR. Based on a sample of US listed firms, Jain and Zaman (2020) 

demonstrate a number of board attributes (e.g., size, board independence and gender 

diversity) on firms’ environmental and social performance. Specifically, larger board 

size, more independent board and higher female presence are better to reduce 

irresponsible behaviours.  

Rao and Tilt (2016) provide a comprehensive survey and useful guide to the 

sometimes conflicting literature in this field. Apart from a discussion of the competing 

variables, they also note that much of the disagreement may come down to data and 

methodological differences. For example, board size is found to have a positive 

relationship with firms’ environmental performance in the US (De Villiers et al., 2011), 

whereas Kassinis and Vafeas (2002) claim that firms with larger boards are less 

effective and more likely to be involved in environment-related lawsuits. Prado-

Lorenzo and Garcia-Sanchez (2010) use cross-country data to show that board size has 

statistically significant negative effects on information disclosure of GHG emissions. 

Similar inconclusive results can be found in regards to factors like board diversity and 
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independence. Given the rich information on board characteristics, we cannot cover all 

variables in one piece of work. Instead, this paper focuses on the following five 

important issues in developing our empirical hypotheses.  

Board independence 

Non-executive board members have, in principle, quite different duties and 

positions relative to executive board members. Executive board members may have to 

face stronger pressure from shareholders, whereas independent (non-executive) board 

members have been found to be more responsible and to have greater objectivity when 

there are conflicts of interest between shareholders and other stakeholders (Prado-

Lorenzo and García-Sánchez, 2010). As a consequence, a more independent board or a 

higher share of non-executive members tends to have a positive impact on firms’ CSR 

or environmental performance (see also Liao et al., 2015; Haque, 2017; Husted and de 

Sousa-Filho, 2019; Neville et al., 2019; García-Sánchez, 2020). This leads us to our 

first hypothesis: 

H1a: Firms with a higher share of non-executive board members (independent 

board) use more RE (+).  

CEO duality  

CEO duality refers to the situation where the CEO also holds the position of the 

Chairperson of the Board in a firm. Duality raises agency concerns, and thus has 

attracted enormous attention in the corporate governance literature for a long time (e.g. 

Rechner and Dalton, 1991; Wang et al., 2019). The impact of duality on firms’ 

environmental performance may not always be negative. Pardo-Lorenzo and Garcia-
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Sanchez (2010), for example, argue that duality may help smooth dissemination of 

GHG emissions. The role here may also be sensitive to firm characteristics. Wall et al. 

(2012) suggest that more powerful CEOs can help firms achieve environmental goals 

faced with a less independent board. Here we follow the majority of existing literature 

to form our hypothesis that duality can potentially lead to unfavourable consequences 

on firms’ environmental performance (de Villiers et al., 2011; Husted and de Sousa-

Filho, 2019). 

H1b: CEO duality is associated with less use of RE (-). 

Board size 

Another commonly studied board characteristic is the board size, although again 

its impact is not clear (see Rao and Tilt, 2016, and the examples above). De Villiers et 

al. (2011) argue that board members are valuable resources; in other words, a larger 

board increases the probability of including more experienced members who, thus, can 

offer important knowledge when dealing with environmental issues. Larger board size 

also indicates lower risk-taking (Nakano and Nguyen, 2012; Huang and Wang, 2015), 

which leads to a lower chance of a firm using RE (i.e. because it is riskier behaviour). 

Here, we also follow Husted and de Sousa-Filho (2019) to set the following hypothesis: 

H1c: Larger board size is associated with higher use of RE (+). 

Board age 

Age is an important demographic variable that may affect board decisions. The 

first argument on age is that younger people are more likely to take risks compared to 
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older people (Agarwal et al., 2009). Bucciol and Miniaci (2011) find that age is 

negatively associated with the level of risk tolerance. As a consequence, a younger team 

will tend to increase the level of risk-taking at the firm (Berger et al., 2014), which leads 

to a higher chance of adopting RE. The second point is the “age hypothesis” (Fransson 

and Garling, 1999), in which the younger generation is commonly assumed to have 

stronger concerns over environmental problems. Together, this informs the following 

hypothesis: 

H1d: Firms with a younger board (i.e. lower average age) use more RE (+). 

Gender diversity 

Gender diversity, or the role of female directors, is perhaps one of the most 

intensively studied questions in the corporate governance literature (Adams and 

Ferreira, 2009), and it is especially relevant to CSR and environmentally related studies 

(e.g., Liao et al., 2015; Haque, 2017; Husted and de Sousa-Filho, 2019). Extensive 

evidence suggests women are more socially responsible, feel stronger senses of altruism 

(Andreoni and Vesterlund, 2001) and are more environmentally friendly (Zelezny et al., 

2000). As a consequence, a stronger presence of female directors on a corporate board 

should lead to more support for green initiatives (Liu, 2018).   

H1e: Firms with more female directors use more RE (+). 

2.3. External governance and firms’ green behaviour 

Apart from the influence of internal governance, firms’ green behaviours are 

shown to be affected by their external environment. Di Giuli and Kostovetsky (2014), 
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for example, examine political affiliation in a set of US companies and show that firms 

with Democratic leaders tend to have higher CSR scores and invest more in green 

projects than do firms led by Republicans. More importantly, the location of a firm’s 

headquarters also matters. The authors find that firms headquartered in a Democratic-

leaning state (as proxied by vote share in congressional elections) have stronger CSR 

performance compared to those in Republican-leaning states. Teeter and Sandberg 

(2017) show that high level of policy uncertainties make firms caring more about short-

term investment, thus less likely to develop green capabilities. Walker et al. (2018) 

study firm performance and CSR in 16 countries, and they suggest that institutional 

environment such as capitalist system matters significantly to corporate behaviours. 

Legal systems and other institutional developments in a country or region also impact 

firm behaviour by acting as an external governance mechanism (Liu et al., 2019).  

One of the most interesting ideas proposed by La Porta et al. (1997, 1998) is 

related to the theory of law and finance. The fundamental differences in the historical 

origin of common law and civil law systems can shape the development of financial 

markets. The original English law emphasizes stronger protection of shareholders than 

does Roman or Napoleonic law, from which the civil law system originated (La Porta 

et al., 2008). Rooted in this principle, the general corporate governance system, 

regulations and rules in a common law system are designed to favour the development 

of stock markets; as a result, the world has seen stronger capital market developments 

in common law countries. Civil law, in contrast, reflects the logic of “the balance of 

power” (Malmendier, 2009), and thus covers the interests of broader stakeholders. This 
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fundamental difference between legal systems is a clear differentiator for understanding 

economic and financial problems, especially those related to corporate finance, and thus 

has attracted extensive studies (see La Porta et al. 2013 for a recent review of relevant 

literature). 

Extending from the theory of law and finance, Liang and Renneboog (2017) 

explicitly explore the correlation between CSR and legal origins using firm-level data 

from 114 countries. They suggest that the fundamental differences in legal systems can 

provide strong explanations for the “doing good by doing well” hypothesis. A recent 

study by Liu et al. (2019) applies this theory to RE producers in the world. They find 

RE investment is significantly correlated with the type of legal system. Countries in 

civil law systems, by catering to the interests of broader stakeholders, tend to encourage 

RE development. These countries can explicitly and implicitly give support to firms for 

taking green actions. As a consequence, RE firms in countries or regions with civil law 

systems tend to invest more in green solutions than do firms in common law systems. 

From these studies, we can propose the hypothesis that firms in civil law systems tend 

to use more RE, as they give more considerations to broader stakeholders’ interests 

relative to shareholders alone.  

H2a: Firms in common law systems use less RE (-) 

Countries across the world have set clear targets to develop RE and cope with 

climate change; however, each country is at their own stage of development. 

Institutional development can differ substantially, even if two countries share the same 
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legal system. The quality of a country governance, enforcements, accountability and 

many other factors can impact greatly at the individual firm level. Liu et al. (2019), for 

example, include six country governance factors when looking at RE firms’ investment 

decisions. They find a statistically significant role in almost all of these factors. Using 

firms from 36 countries, Cai et al. (2016) emphasize the importance of country-specific 

factors relative to firms’ characteristics in their social performance. Their study includes 

economic development metrics alongside cultural factors and institutional environment. 

El Ghoul et al. (2017) use firms from 53 countries to show that the value of CSR differs 

across countries; specifically, they show that CSR is associated with greater value 

impacts in countries with less institutional development. A series of country-specific 

factors are considered, including type of legal system, market efficiency and business 

freedom. Following this line of research, we hypothesize that stronger external 

governance can enforce a country’s sustainable development polices more efficiently, 

and thus tends to increase firms’ use of RE. 

H2b: Better country-level governance quality increases firms’ use of RE (+) 

It is worth noting here that internal governance and external governance are not 

necessarily independent from each other and should be considered together, as one may 

mitigate the influence of another. For example, Kock et al. (2010) explore the role of 

corporate governance factors together with the legal and regulatory system in firms’ 

environmental performance. On one hand, legal system type or origin is the foundation 

of corporate law in a country; therefore, a country’s corporate governance mechanism 
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should be a reflection of its legal system. In other words, the legal system plays a more 

fundamental role in the governance–environmental action relationship. As a 

consequence, when legal origin is considered, the role of internal governance will be 

weakened, and a substitutional effect is expected. On the other hand, a country with 

stronger enforcement and other external governance factors should ensure the 

effectiveness of its corporate governance mechanism, and thus a complementary effect 

between external governance and internal governance should be observed. The 

following two hypotheses have been developed to reflect the aforementioned 

interactions: 

H3a: Legal origin reduces the internal governance effects (substitutional). 

H3b: Stronger external governance reinforces the role of internal governance 

(complementary). 

3. Data and methods 

Firm-level data are collected from Bloomberg, whereas country-specific 

governance data are taken from the World Bank Worldwide Governance Indicators. For 

legal system type, we use the CIA World Factbook to classify countries and regions into 

common law system or civil law system. For sample selection, we use listed firms from 

2004 to 2018. All firms that report energy use are included in our sample, though we 

exclude countries with less than 10 observations to avoid outliers. In the end, our full 

sample contains 1,027 firms from 47 countries/regions and the unbalanced panel data 

with effective sample size of 6,699 is available for empirical analysis. To avoid the 

influence of extreme values, we also winsorize the sample at the 1% and 99% level. 
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Two key dependent variables for RE use are constructed: first, the share of RE 

use over total energy consumption (RES), and second, a dummy variable indicating 

whether or not firms use RE (coded “1” if they use RE and “0” otherwise) for a 

robustness check (RED). For internal governance, we construct the following five 

variables: Dual (CEO duality), Exec (proportion of executive directors on the board), 

Size (logarithm of board number), Age (logarithm of board members’ average age) and 

Female (percentage of female directors on the board). For external governance, apart 

from legal system (Common: represents common law system in the host country), we 

also use the six variables reported in WGI together with a comprehensive index (GIndex) 

to combine all of these factors. These factors are Corruption (control of corruption), 

GovEff (government effectiveness), Stability (political stability), RegQ (regulatory 

quality), RoL (rule of law) and VoA (voice and accountability).  

To control for firm-specific heterogeneity, we include a few typical firm 

characteristics in the model. Specifically, we control for firms’ size by including the 

logarithm of total assets (Asset), capital structure using the debt asset ratio (LeV), 

profitability using return on assets (RoA) and cash reserves by including cash net asset 

ratio (Cash). In addition, industrial effects are controlled for in all regressions together 

with country-specific factors, the latter of which is represented by GDP growth rate 

(Growth) and RE share as an alternative robustness check.  

(Insert Table 1 here) 

Table 1 summarizes all variables and reports basic statistics. The maximum 
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number of observations for RES is 6,699, whereas others are generally smaller than this 

number. This is due to the missing data in those other variables. The average share of 

RE use is 16.28%, but this has significant variation. Around 45% of the samples are 

from common law countries/regions. The distribution of RE share has clear cross-

country differences. We plot RES for the top ten countries (average over the firms from 

each country) in Figure 1, whereas the RES for all countries in our sample is given in 

Appendix AT1.  

(Insert Figure 1 here) 

It is interesting to note that most of the countries in this list are developed 

economies. Apart from Mauritius and New Zealand, the eight other countries are in the 

civil law system. This gives us the first sense related to H2a that firms in common law 

systems tend to use less RE. RE adoption also has clear industrial differences. Figure 2 

plots average values for ten sectors. It is interesting to see that Financials, 

Communications and Materials are the top three sectors in terms of using RE. As is 

often the case, there is a debate around whether to include financial firms in corporate 

finance or not. We discuss this further in the section on robustness checks  

(Insert Figure 2 here) 

Empirically, we use OLS regression for the main analysis and include year 

dummies and sectoral dummies as controls. The main regression can be written as the 

following: 

       𝑌𝑖,𝑡 = 𝛼 + 𝛽𝐵𝑖𝑡 + γ𝑋𝑖𝑡−1 + 𝛿1T+𝛿2Ind𝑖 + 휀𝑖𝑡                      (1) 
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Here 𝑌𝑖,𝑡 is the RE share for firm i at year t. B represents internal governance variables 

(board characteristics). X is the control variables, where T is the year dummies and Ind 

is the industrial dummies. The key coefficient is 𝛽, which will be used to test the first 

set of hypotheses, H1a–H1e.  

Equation 2 replaces firms’ internal governance factors with the external 

governance factors discussed above. 𝜃  is the key coefficient of interest for testing 

hypotheses H2a and H2b.  

       𝑌𝑖,𝑡 = 𝛼 + 𝜃𝐺𝑖𝑡 + γ𝑋𝑖𝑡−1 + 𝛿1T+𝛿2Ind𝑖 + 휀𝑖𝑡                       (2) 

In equation 3, an interaction term, BG𝑖𝑡, is included to investigate whether there 

are interactive effects between internal and external governance. φ  is the key for 

evaluating hypotheses H3a and H3b. All control variables are lagged one period to 

avoid potential reverse causality.  

       𝑌𝑖,𝑡 = 𝛼 + 𝛽𝐵𝑖𝑡 + 𝜃𝐺𝑖𝑡 + φBG𝑖𝑡 + γ𝑋𝑖𝑡−1 + 𝛿1T+𝛿2Ind𝑖 + 휀𝑖𝑡         (3) 

4. Empirical results  

4.1. The role of board characteristics 

The first analyses are based on equation 1, and the results are reported in Table 

2. Columns (1) to (5) correspond to the five board characteristics. In all regressions, 

year dummies and sectoral dummies are included.  

(Insert Table 2 here) 

The share of executive directors, as a proxy for board independence, has a 

significant negative impact on firms’ RE share. A higher share of executive directors 
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means a less dependent board whose decisions are more likely to favour the interest of 

shareholders instead of broader stakeholders. Given that RE consumption and 

investments are costly and potentially risky (Liu et al., 2019), using more RE can be 

against the interests of shareholders. As a consequence, firms with less independent 

boards tend to use less RE. This finding supports H1a and is generally consistent with 

most of the existing literature (e.g. Neville et al., 2019; García-Sánchez, 2020). A 

similar result for H2b is also found. CEO duality results in a tendency to use less RE.  

As discussed above, the role of board size on firms’ environmental performance 

is empirically not clear. On the one hand, a larger board means a greater chance of 

including environmental experts on the board (De Villiers et al., 2011) and should lead 

to more environmentally friendly decisions or a higher level of RE consumption. On 

the other hand, a larger board can lead to lower risk-taking (Huang and Wang, 2015), 

thus leading to the opposite effect on RE consumption. Our results, shown in column 3 

of Table 2, indicate that there is a negative effect, though this is only marginally 

statistically significant. We are not able to identify how many environmentally friendly 

board members are present in each company, but the results here favour the risk 

preference hypothesis. This issue is not entirely clear and deserves further investigation 

when more detailed information on board members is available. It is, however, beyond 

the scope of this paper. 

Board age is significantly and negatively associated with RES, which gives 

strong support to H1d. Consistent with most of the relevant literature, older boards tend 

to support less risky decisions and they are relatively less concerned with environmental 
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issues, which leads to lower RE consumption. We find strong support for H1e, which 

is in line with the general findings in the literature that females are more likely to engage 

in green behaviours (Li et al., 2019).  

The results for the control variables are generally intuitively sensible. Firms that 

are cash-rich tend to use more RE. Profitability does not show a strong association with 

RE adoption. Board size matters in some cases, and the relationship is negative. It is 

interesting to see that leverage (debt/equity ratio) has a positive relationship with RES, 

though this is not entirely surprising. In order to push forward the RE development, 

subsidies and favourable financing policies are common tools used to encourage firms 

to go green. A positive correlation of firms’ leverage ratio to RES is therefore expected. 

Rapidly growing countries are mostly developing economies, whereas the developed 

economies are the main players in RE consumption. This suggests a negative 

relationship. 

4.2. The role of external factors 

We report the role of external factors in Table 3. First, we find strong support 

for H2a, in which we predicted that firms under common law systems use relatively 

less RE. The result is consistent with Liu et al. (2019) and shows that, even on the 

demand side, firms have fewer incentives to use RE if shareholders’ interest is their sole 

concern. Regarding H2b, five out of the six measures of country-level governance 

quality are significant and positive in relation to RES. Going green is taken as the 

general development goal for almost all countries in the world. Translating government 

policy into firms’ behaviour requires strong and high quality enforcement and 
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governance of a country. Therefore, it is not surprising to see the strong supporting 

evidence for H2b. While the effects from other control variables remain the same, the 

role of profitability is now significant and positive. This is interesting and worth further 

discussion. Profitability is obviously one of the key metrics for any board. Highly 

profitable firms tend to use more RE, but when board characteristics are controlled for, 

this effect disappears. 

(Insert Table 3 here) 

4.3 Interactive effects 

Table 4 reports interactive results and the tests of H3a. In these regressions, we 

include internal board characteristics, the legal system dummy, and an interaction term 

for these two. The key idea of H3a is that the principles in a legal system are the 

foundation of corporate law and, thus, shape a firm’s behaviour fundamentally. A 

country’s corporate governance system, though it might be affected by other issues, is 

essentially a reflection of the country’s legal environment and the fundamental values 

behind its legal origin. This logic is the basis for our hypothesis that legal system should 

have a substitutional effect on board characteristics. In other words, the sign of the 

interaction term should be opposite to those of the board characteristics.  

(Insert Table 4 here) 

The results are generally supportive of the substitutional effect of legal system, 

with board size as the only exception. When all factors are included, none of these three 

terms is significant, though profitability now becomes positive and significant. Again, 
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there is an issue around board size which warrants further investigation. We generally 

find support for H3a. 

Next, we combine the six country governance factors into a single index 

(GIndex) for evaluating H3b. The method used here is a typical factor analysis that 

converts these individual factors into a broad index. The higher the index value, the 

more effective a country’s governance is. The empirical results are reported in Table 5.  

(Insert Table 5 here) 

The main idea of H3b is that the level of national governance can bring 

additional force to firms’ internal governance factors. A corporate governance 

mechanism may be present, but its enforcement requires a stronger external market 

environment. In this sense, although national governance in general may favour the use 

of RE, better enforcement can potentially enhance the role of internal governance. To 

be specific, the sign of the coefficient for interactive terms should be the same as those 

of the board characteristics. From Table 5, three of the variables show evidence 

consistent with this expectation. The interaction terms for CEO duality, board age and 

proportion of female directors all reinforce the individual effects. Once again, board 

size and its interactive effects remains insignificant. 

To clarify our findings, we summarize all results into Table 6. In general, the 

main hypotheses described in section 2 are supported. Both internal governance and 

external governance factors can play important roles in determining a firm’s demand 

for RE. Their interactions contain both a substitutional effect (legal system) and a 

complementary effect (national governance). 



24 

 

(Insert Table 6 here) 

5. Robustness checks 

To further check our results, we carry out a number of robustness checks.  

5.1. Using RE or not 

One of the arguments against using RES is that the choice of using RE or not 

may be more important than the actual values used in a firm. The first move is always 

the most difficult for a firm to decide. To address this, in place of RES, we use the 

dummy variable RED, which takes the value of 1 if firms use any RE and 0 otherwise. 

It is worth noting that when we select our sample for RED, all firms that report energy 

use are included, thus the sample size will be larger than the original sample. Other 

selection criteria are the same, and we now have 3,535 firms from 58 countries. A logit 

model is used because the dependent variable is binary. Results that include interactive 

terms are reported in Table 7 (those without interactive terms are generally the same, 

and are thus not included). 

(Insert Table 7 here) 

Panel A of Table 7 reports results that use legal system as the external factor. 

While the roles of board characteristics are generally the same, as found in the last 

section, we also find strong evidence of substitutional effects. A few issues are worth 

noting in relation to the control variables. The first is that the size of companies now 

matters when dummy variables are used for RE, and its impact is positive and 

significant. What this finding indicates is that larger firms are more likely to use RE, 
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the shares of RE may not necessarily scale with size. The role of profitability on whether 

or not firms use RE is now stronger, and more profitable firms have a higher probability 

of using RE. Cash reserves, however, show completely opposite effects on the 

probability of using RE. Firms with more cash holdings are initially less likely to switch 

to RE, but once the decision is done, they tend to use relatively more RE.  

Taking national governance as the external factor, the complementary effect is 

confirmed in Panel B of Table 7. The signs of all interactive terms are the same as those 

for the individual board characteristics, with the one exception of board size. This sign 

is now positively related to whether or not a firm uses RE (but it is only marginally 

significant). The interactive term in this model has the same sign, and thus confirms the 

complementary role of national governance. This difference, once again, illustrates the 

uncertainty around board size.  

5.2. Propensity score matching (PSM) 

As a further check, we use the PSM method to reinvestigate the results of some 

factors. Although endogeneity is not a serious concern in the general setup of this paper, 

the PSM approach here can be helpful in addressing any concerns about this issue. Two 

examples are reported here. In the first, we use the CEO duality case to do the matching. 

Results are reported in Table 8 (balancing tests are reported in Appendix AT2a). As we 

can see, the results are generally the same as what found above. CEO duality can 

significantly reduce the share of RE use. National governance increases RES, whereas 

firms in the common law system use relatively less RE. Both the substitutional effects 

from legal system type and the complementary effects from the level of national 
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governance are confirmed once again. 

(Insert Table 8 here) 

Another set of PSM results are reported using female directors. Here, we take 

the number of female directors that is greater than or equal to three as a treatment group. 

This threshold is chosen because the average number of female directors in our sample 

is close to 2 (1.9715). A dummy variable, Female_D, takes the value 1 if the number of 

female directors is greater than or equal to three and 0 otherwise. Results are reported 

in Table 9 (PSM balancing tests are provided in Appendix AT2b). It is clear that the 

results are consistent with our main findings. The presence of more female directors 

tends to increase RE use. Moreover, both the substitutional effect from legal system 

type and the complementary effect from national governance are confirmed once again.  

(Insert Table 9) 

5.3. Other robustness checks  

Firms’ demand or consumption of RE may also be affected by their hosting 

country’s RE development. Here, we use the proportion of RE use in total final energy 

consumption of each country to control for this country-specific effect and to find out 

how this may affect the results above. Table 10 reports the empirical results, with the 

main conclusions remaining in play. 

(Insert Table 10) 

We perform a number of further checks: using the contemporaneous levels of 
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control variables instead of the lagged ones (see Table AT4); using a Tobit model on RE 

shares (given that it is censored); and excluding financial firms (see Table AT5). These 

additional checks do not change the main findings of our paper. They are excluded from 

the current paper for space considerations but are available upon request.  

 

6. Conclusions 

Using a sample of 1,027 firms from 47 countries/regions, this paper empirically 

investigates the role of governance on RE use at the firm-level. Green development is 

the key to coping with the increasing threat of climate change and global warming, and 

the development of RE is one of the most important necessities to pursuing a green path. 

Compared to most previous studies that normally look at the supply side of RE 

development, this paper takes a demand-side perspective and shows that both internal 

governance from the board level and external governance at the national level play 

important roles in affecting a firm’s decision to use RE. 

We derive three sets of hypotheses based on the existing literature for board 

characteristics, external governance, and their interactive effects. Our empirical results 

find strong and robust evidence in support of these hypotheses. First, we find that board 

characteristics can impose strong influence on firms’ green behaviour. Specifically, 

independent boards, younger boards and boards with a stronger female presence tend 

to use more RE, whereas CEO duality can significantly reduce RE use. The results for 

board size are not entirely clear and require further information, which is also consistent 

with the existing literature. This variable can potentially contain information that 
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requires more detailed analysis, so considering it alone may not offer clear answers to 

this question. 

Second, external governance factors are critical for firms to make green 

decisions. We follow the literature on the theory of law and finance that common law 

systems tend to provide stronger protection of shareholders’ interests, whereas civil law 

systems emphasize the interests of broader stakeholders. The theory implies that firms 

in a common law system will use less RE, as it is costly and potentially risky, thus going 

against the interests of shareholders. Our results confirm the role of legal origin in the 

existing literature (e.g. Liu et al., 2019), but from the demand side. National governance 

quality is also shown to play an important role in a firm’s use of RE. Higher quality of 

governance, enforcement and market efficiency can lead firms towards RE use; this is 

generally consistent with most countries’ strategies for sustainable development. 

Third, and perhaps the most important set of results in this paper, is the findings 

for the interactive effects. In a number of different setups, we found strong and 

consistent evidence of the interaction between internal governance and external 

governance. Specifically, we show that a country’s legal origin plays a substitutional 

role in the internal governance factor. This is due to the fact that the corporate 

governance mechanism is essentially a more complicated reflection of that country’s 

legal system. National governance, on the other hand, has a complementary role in the 

internal governance factors. Stronger enforcement and more efficient market 

mechanisms can reinforce the corporate governance mechanism. 

While this paper complements the rich and extensive literature on how governance may 
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affect firms’ environmentally friendly performance, it provides an interesting demand-

side story. Furthermore, a number of important implications can be summarized as 

follows. It is worth noticing that the seemingly promising RE development around the 

world has some fundamental troubles. Gaps between supply of RE and consumption 

may impose serious challenges to its future development. It is therefore relevant to 

policy to realize the importance of demand-side efforts. Due to the intrinsic design of 

current corporate governance mechanisms, encouraging firms to use more RE requires 

reform of the system. Although some policies have already been implemented, there is 

a need to further emphasize a number of actions, such as encouraging board 

independence, introducing environmental experts to the board and bringing more 

female directors into the system. It is also very important to realize that the legal origin 

of a common law system may not favour the use of RE. Countries with this system need 

to provide extra incentives for firms to go green. 

Although not explicitly investigated in this paper, firms, especially 

multinational corporations, need to pay attention to the cross-country differences in 

terms of legal system and national governance and design their operational strategy to 

be more socially responsible. Of course, given the space of this paper, we have to state 

that a few interesting directions are valuable for future research. These include digging 

into more details of the board composition and understanding the fundamental 

mechanisms of how governance factors may affect firms’ decisions. This requires both 

cross-country comparisons and more detailed single-country studies. 
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Table 1. Variable summary and descriptive statistics. This table presents definitions and descriptive statistics for the variables used in the 

empirical analysis. Data coverage is from 2004 to 2018. There are 1,027 firms from 47 countries. RED is a dummy variable indicating whether or 

not firms use RE and is included for a robustness check. For RED, firms that have energy consumption but choose not to report RE use will be 

considered as not using RE, thus making the sample size larger. There are 3,535 firms from 58 countries; this sample covers all 1,027 firms used 

for RES. 

Variables Measurements Mean Std. dev. Minimum Maximum Observations 

Dependent variable 

RES the share of RE use over total energy consumption (%) 0.1628 0.2289 0.0000 0.9355 6699 

RED a dummy variable of whether firms use RE (1 if use and 0 

otherwise) 

0.2122 0.4089 0.0000 1.0000 28873 

Internal governance 

Dual CEO duality (dummy variable) 0.2372 0.4254 0.0000 1.0000 6677 

Exec Proportion of executive directors in the board (%) 20.9472 23.3375 0.0000 100 6078 

Size Logarithm of the number of board members 2.3483 0.3042 1.0986 3.2581 6688 

Age Logarithm of board members’ average age 4.0881 0.0872 2.7546 4.3599 5474 

Female Percentage of female directors (%) 17.2124 13.3252 0.0000 70 6675 

External factors  

Common Common law system (dummy variable) 0.4459 0.4971 0.0000 1.0000 6699 

Corruption Control of corruption 1.1233 0.9078 -1.0763 2.4700 5389 

GovEff Government effectiveness 1.1999 0.7221 -0.8179 2.3540 5389 

Stability Political stability  0.4083 0.7198 -2.8100 1.5935 5389 

RegQ Regulatory quality 1.1131 0.7336 -1.0743 2.2605 5389 

RoL Rule of law 1.1850 0.7808 -0.9019 2.1003 5389 

VoA Voice and accountability 0.9960 0.5235 -1.7012 1.7380 5389 

GIndex Governance index (based on six individual factors) 0.2261 0.8948 -2.5759 1.3685 5389 

Control variables  

Asset Logarithm of total assets 9.3187 2.0992 3.3287 14.4552 6699 

LeV Debt asset ratio 0.6138 0.2079 0.1491 1.0823 6699 

RoA Return on assets  0.0463 0.0609 -0.1552 0.2712 6699 
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Cash Cash reserves over net assets 0.1913 0.2812 0.0017 1.8627 6699 

Growth GDP growth rate 2.2068 2.4135 -9.1325 25.1173 6384 

CRES Country level RE share (%) 18.8538 15.0352 0.4693 63.5092 3583 
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Table 2. RE share and board characteristics. This table reports OLS regression 

results for the sample of 1,027 firms in 47 countries. The dependent variable for all 

regressions is RE share (RES). L.* denotes a one-period lag of the variable. Five board 

characteristics are used for testing H1a-H1e, as shown in columns 1–5, respectively. All 

variables are defined in Table 1. Robust standard errors are in parentheses. *, **, and 

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

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

 RES RES RES RES RES 

 Exec Dual Size Age Female 

Board -0.0018*** -0.0647*** -0.0200* -0.3750*** 0.0017*** 

 (0.0001) (0.0057) (0.0106) (0.0415) (0.0002) 

L.Asset -0.0044** -0.0017 -0.0012 -0.0006 -0.0052*** 

 (0.0018) (0.0017) (0.0019) (0.0022) (0.0017) 

L.LeV 0.0094 0.0410*** 0.0465*** 0.0555*** 0.0366** 

 (0.0158) (0.0153) (0.0154) (0.0170) (0.0153) 

L.RoA -0.0308 0.0600 0.0733 0.0368 0.0290 

 (0.0512) (0.0490) (0.0492) (0.0519) (0.0491) 

L.Cash 0.0803*** 0.0776*** 0.0757*** 0.0699*** 0.0794*** 

 (0.0184) (0.0175) (0.0174) (0.0171) (0.0174) 

L.Growth -0.0088*** -0.0071*** -0.0074*** -0.0021 -0.0072*** 

 (0.0014) (0.0013) (0.0014) (0.0016) (0.0013) 

Constant 0.3077*** 0.2087*** 0.2110*** 1.6903*** 0.1787*** 

 (0.0766) (0.0257) (0.0346) (0.1762) (0.0254) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

N 5673 6132 6137 5076 6128 

Adj. R2 0.108 0.095 0.082 0.108 0.089 
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Table 3. RE share and external governance. This table reports OLS regression results 

for the sample of 1,027 firms over 47 countries. Dependent variable for all regressions are 

RE share (RES). L.* denotes one period lag of the variable. Common refers to common 

law system in the firms’ host country. Six national governance factors are used for testing 

H2b. GIndex is the combination of these six factors through factor analysis. All variables 

are defined in Table 1. Robust standard errors are in parentheses. *, **, and *** denote 

statistical significance at the 10%, 5% and 1% levels, respectively. 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 RES RES RES RES RES RES RES RES 

 Common Corruption GovEff Stability RegQ RoL VoA GIndex 

External -0.0479*** 0.0161*** 0.0059 0.0319*** 0.0234*** 0.0127** 0.0538*** 0.0182*** 

 (0.0063) (0.0043) (0.0057) (0.0053) (0.0056) (0.0050) (0.0068) (0.0045) 

L.Asset -0.0024 -0.0046** -0.0032 -0.0052*** -0.0054*** -0.0040** -0.0052*** -0.0049** 

 (0.0017) (0.0019) (0.0020) (0.0019) (0.0020) (0.0019) (0.0019) (0.0020) 

L.LeV 0.0501*** 0.0608*** 0.0546*** 0.0683*** 0.0627*** 0.0569*** 0.0539*** 0.0613*** 

 (0.0153) (0.0167) (0.0167) (0.0168) (0.0167) (0.0166) (0.0165) (0.0167) 

L.RoA 0.1037** 0.1040** 0.1035** 0.1195** 0.0994* 0.1022** 0.1085** 0.1053** 

 (0.0498) (0.0517) (0.0519) (0.0519) (0.0515) (0.0517) (0.0513) (0.0517) 

L.Cash 0.0747*** 0.0688*** 0.0673*** 0.0687*** 0.0696*** 0.0679*** 0.0695*** 0.0688*** 

 (0.0173) (0.0186) (0.0185) (0.0186) (0.0186) (0.0185) (0.0184) (0.0186) 

L.Growth -0.0037*** -0.0054*** -0.0064*** -0.0033** -0.0050*** -0.0058*** -0.0032** -0.0049*** 

 (0.0014) (0.0015) (0.0016) (0.0016) (0.0016) (0.0015) (0.0015) (0.0016) 

Constant 0.1516*** 0.1449*** 0.1559*** 0.1452*** 0.1460*** 0.1510*** 0.1026*** 0.1623*** 

 (0.0256) (0.0278) (0.0279) (0.0275) (0.0278) (0.0279) (0.0282) (0.0276) 

Year effects YES YES YES YES YES YES YES YES 

Sector 

effects 

YES YES YES YES YES YES YES YES 

N 6143 4975 4975 4975 4975 4975 4975 4975 

Adj. R2 0.090 0.084 0.081 0.088 0.085 0.082 0.092 0.084 
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Table 4. Interactive effects: legal system. This table reports OLS regression results 

for the sample of 1,027 firms over 47 countries. The dependent variable for all 

regressions is RE share (RES). L.* denotes a one-period lag of the variable. 

Common*Board refers to the interactive effect between legal system and board 

characteristics. Columns (1) to (5) refer to the five board characteristics, respectively. 

All variables are defined in Table 1. Robust standard errors are in parentheses. *, **, 

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

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

 RES RES RES RES RES 

 Exec Dual Size Age Female 

Board -0.0021*** -0.1020*** -0.0109 -0.5546*** 0.0022*** 

 (0.0001) (0.0077) (0.0119) (0.0682) (0.0003) 

Common *Board 0.0021*** 0.0818*** -0.0244 0.3272*** -0.0010** 

 (0.0004) (0.0112) (0.0199) (0.0721) (0.0005) 

Common -0.0862*** -0.0624*** 0.0099 -1.3655*** -0.0334*** 

 (0.0091) (0.0072) (0.0485) (0.2947) (0.0111) 

L.Asset -0.0021 -0.0016 -0.0004 0.0003 -0.0042** 

 (0.0018) (0.0017) (0.0020) (0.0022) (0.0018) 

L.LeV 0.0156 0.0320** 0.0500*** 0.0519*** 0.0398*** 

 (0.0157) (0.0153) (0.0154) (0.0172) (0.0152) 

L.RoA -0.0060 0.0662 0.1100** 0.0507 0.0626 

 (0.0518) (0.0496) (0.0500) (0.0532) (0.0496) 

L.Cash 0.0800*** 0.0764*** 0.0748*** 0.0689*** 0.0775*** 

 (0.0184) (0.0174) (0.0174) (0.0170) (0.0173) 

L.Growth -0.0068*** -0.0042*** -0.0039*** -0.0002 -0.0037** 

 (0.0016) (0.0014) (0.0014) (0.0017) (0.0015) 

Constant 0.2951*** 0.2505*** 0.1625*** 2.4224*** 0.1538*** 

 (0.0758) (0.0276) (0.0401) (0.2824) (0.0255) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

N 5673 6132 6137 5076 6128 

Adj. R2 0.122 0.108 0.091 0.115 0.101 
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Table 5. Interactive effects: National governance. This table reports OLS regression 

results for the sample of 1,027 firms over 47 countries. The dependent variable for all 

regressions is RE share (RES). L.* denotes a one-period lag of the variable. 

GIndex*Board refers to the interactive effect between a comprehensive index of 

national governance and board characteristics. Columns (1) to (5) refer to the five board 

characteristics, respectively. All variables are defined in Table 1. Robust standard errors 

are in parentheses. *, **, and *** denote statistical significance at the 10%, 5% and 1% 

levels, respectively. 

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

 RES RES RES RES RES 

 Exec Dual Size Age Female 

Board -0.0018*** -0.0574*** -0.0169 -0.4920*** 0.0009*** 

 (0.0002) (0.0064) (0.0119) (0.0445) (0.0003) 

GIndex *Board 0.0003 -0.0340*** -0.0083 -0.3163*** 0.0014*** 

 (0.0002) (0.0072) (0.0112) (0.0382) (0.0003) 

GIndex 0.0127** 0.0210*** 0.0367 1.2998*** -0.0067 

 (0.0064) (0.0048) (0.0268) (0.1558) (0.0065) 

L.Asset -0.0065*** -0.0030 -0.0031 0.0000 -0.0053*** 

 (0.0020) (0.0019) (0.0022) (0.0024) (0.0019) 

L.LeV 0.0317* 0.0565*** 0.0629*** 0.0692*** 0.0454*** 

 (0.0175) (0.0166) (0.0169) (0.0182) (0.0166) 

L.RoA 0.0089 0.0945* 0.1067** 0.0609 0.0590 

 (0.0537) (0.0515) (0.0517) (0.0536) (0.0516) 

L.Cash 0.0741*** 0.0708*** 0.0685*** 0.0621*** 0.0715*** 

 (0.0202) (0.0187) (0.0186) (0.0177) (0.0185) 

L.Growth -0.0057*** -0.0058*** -0.0051*** -0.0014 -0.0063*** 

 (0.0017) (0.0016) (0.0016) (0.0018) (0.0016) 

Constant 0.2941*** 0.2146*** 0.2010*** 2.1290*** 0.1744*** 

 (0.0762) (0.0279) (0.0378) (0.1873) (0.0277) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

N 4511 4966 4970 4107 4961 

Adj. R2 0.108 0.100 0.085 0.122 0.093 
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Table 6. Summaries for hypotheses tests. This table summarizes the test results for 

all three sets of hypotheses. Internal governance refers to the five board characteristics: 

board independence, CEO duality, board size, board average age and proportion of 

female directors in the board. In terms of legal origin, we refer to the common law 

system vs the civil law system. Country-level governance quality is measured by the 

six WGI factors. Y refers to the confirmation of the respective hypothesis. 

Hypotheses Statement Expected sign Empirical findings  

Internal governance 

H1a Firms with more 

independent board uses 

more RE 

+ Y 

H1b CEO duality associates 

with less use of RE 

- Y 

H1c Larger board size associates 

with higher use of RE  

+ Mixed  

H1d Firms with younger board 

use more RE  

+ Y 

H1e Firms with more female 

directors use more RE 

+ Y 

External governance 

H2a Firms in common law 

systems use less RE 

- Y 

H2b Better country-level 

governance quality increase 

firms’ use of RE 

+ Y 

Interactive effects 

H3a Legal origin can reduce 

board effects 

Substitutional Y 

H3b External governance can 

reinforce board effects 

Complementary Y 

 

  



42 

 

Table 7. Robustness check using RE dummies. This table reports the results of a 

robustness check using the RE dummy (RED) as the dependent variable in a logit model. 

Panel A is for testing the interactive effects of the legal system, and panel B is for testing 

the interactive effects of national governance. L.* denotes a one-period lag of the 

variable. Common*Board refers to the interactive effect between legal system and 

board characteristics. GIndex*Board refers to the interactive effect between a 

comprehensive index of national governance and board characteristics. Columns (1) to 

(5) refer to the five board characteristics, respectively. All variables are defined in Table 

1. Robust standard errors are in parentheses. *, **, and *** denote statistical 

significance at the 10%, 5% and 1% levels, respectively. 

Panel A. Interactive effects of legal system 

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

 RED RED RED RED RED 

 Exec Dual Size Age Female 

Board -0.0213*** -0.8070*** -0.1033 -1.7806*** 0.0347*** 

 (0.0008) (0.0511) (0.0667) (0.3055) (0.0016) 

Common *Board 0.0183*** 0.7445*** 0.7941*** 2.0890*** -0.0276*** 

 (0.0020) (0.0752) (0.1078) (0.7648) (0.0025) 

Common -0.4280*** -0.0469 -1.7036*** -8.3464*** 0.4713*** 

 (0.0536) (0.0375) (0.2523) (3.1321) (0.0537) 

L.Asset 0.3380*** 0.3354*** 0.3304*** 0.4047*** 0.3304*** 

 (0.0105) (0.0098) (0.0106) (0.0123) (0.0097) 

L.LeV -0.2318** -0.0326 0.0557 0.0030 -0.0521 

 (0.0925) (0.0786) (0.0816) (0.1162) (0.0773) 

L.RoA 0.7164*** 1.1493*** 1.2641*** 1.5666** 1.0082*** 

 (0.2682) (0.3187) (0.3548) (0.6823) (0.3128) 

L.Cash -0.1392*** -0.1368*** -0.1349*** -0.0944** -0.1205*** 

 (0.0456) (0.0381) (0.0401) (0.0399) (0.0393) 

L.Growth -0.0904*** -0.0751*** -0.0580*** -0.1237*** -0.0602*** 

 (0.0078) (0.0072) (0.0071) (0.0099) (0.0074) 

Constant -2.3277*** -4.1780*** -4.2055*** 3.3636*** -4.8433*** 

 (0.1559) (1.1687) (1.1148) (1.2641) (1.0893) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

N 23880 26508 26576 20295 26527 

Pseudo R2 0.1444 0.1202 0.1130 0.1191 0.1284 

Panel B. Interactive effects of national governance 

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

 RED RED RED RED RED 

 Exec Dual Size Age Female 

Board -0.0148*** -0.3586*** 0.1152* -0.8322** 0.0204*** 

 (0.0010) (0.0426) (0.0644) (0.3997) (0.0015) 

GIndex *Board -0.0058*** -0.5002*** 0.1774*** -2.2326*** 0.0129*** 

 (0.0013) (0.0550) (0.0627) (0.4726) (0.0016) 
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GIndex 0.1350*** 0.0991*** -0.3596** 9.1760*** -0.2238*** 

 (0.0326) (0.0238) (0.1457) (1.9150) (0.0327) 

L.Asset 0.3259*** 0.3493*** 0.3342*** 0.4170*** 0.3267*** 

 (0.0118) (0.0110) (0.0119) (0.0138) (0.0107) 

L.LeV -0.2594** -0.0209 0.0194 0.0098 -0.0895 

 (0.1072) (0.0996) (0.1080) (0.1357) (0.0858) 

L.RoA 0.7891** 1.3295*** 1.3975*** 1.9249** 1.0339*** 

 (0.3551) (0.4291) (0.4958) (0.8509) (0.3563) 

L.Cash -0.1076** -0.1127*** -0.1282*** -0.0843** -0.0794** 

 (0.0468) (0.0396) (0.0411) (0.0417) (0.0380) 

L.Growth -0.0840*** -0.0642*** -0.0454*** -0.0848*** -0.0650*** 

 (0.0096) (0.0089) (0.0089) (0.0117) (0.0089) 

Constant -2.4087*** -4.3593*** -4.7906*** -0.1384 -4.4731*** 

 (0.1469) (1.1845) (1.0709) (1.6229) (1.0987) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

N 19393 22000 22061 16776 22012 

Pseudo R2 0.1441 0.1234 0.1144 0.1249 0.1288 
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Table 8. Propensity score matching for CEO duality. This table reports OLS 

regression results after PSM for CEO duality. The dependent variable is RE share (RES). 

L.* denotes a one-period lag of the variable. Common*Dual is the interactive effect 

between a common law system and CEO Duality. GIndex*Dual is the interactive effect 

between a comprehensive index of national governance and CEO Duality. All variables 

are defined in Table 1. Robust standard errors are in parentheses. *, **, and *** denote 

statistical significance at the 10%, 5% and 1% levels, respectively.  

 (1) (2) (3) 

 RES RES RES 

Dual -0.0674*** -0.0970*** -0.0556*** 

 (0.0078) (0.0109) (0.0089) 

Common * Dual  0.0622***  

  (0.0159)  

Common  -0.0406***  

  (0.0130)  

GIndex * Dual   -0.0372*** 

   (0.0096) 

GIndex   0.0265*** 

   (0.0082) 

L.Asset -0.0006 -0.0006 0.0002 

 (0.0026) (0.0026) (0.0029) 

L.LeV 0.0591*** 0.0492** 0.0606*** 

 (0.0229) (0.0232) (0.0233) 

L.RoA 0.1837** 0.1644** 0.2346*** 

 (0.0817) (0.0834) (0.0854) 

L.Cash 0.1277*** 0.1265*** 0.1243*** 

 (0.0227) (0.0226) (0.0242) 

L.Growth -0.0043** -0.0037* -0.0031 

 (0.0018) (0.0019) (0.0023) 

Constant 0.1390 0.1718* 0.1094 

 (0.0915) (0.0894) (0.0923) 

Year effects YES YES YES 

Sector effects YES YES YES 

N 2585 2585 2076 

adj. R2 0.121 0.126 0.131 
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Table 9. Propensity score matching for female board member. This table reports 

OLS regression results after PSM for female directors. The dependent variable is RE 

share (RES). L.* denotes a one-period lag of the variable. Female_D refers to the 

dummy variable, which equals 1 if the firm has three or more female directors on its 

board. Common*Female_D is the interactive effect between a common law system and 

the female director dummy. GIndex*Female_D is the interactive effect between a 

comprehensive index of national governance and the female director dummy. All 

variables are defined in Table 1. Robust standard errors are in parentheses. *, **, and 

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

 (1) (2) (3) 

 RES RES RES 

Female_D 0.0591*** 0.0783*** 0.0284*** 

 (0.0084) (0.0117) (0.0110) 

Common * 

Female_D 

 -0.0365**  

  (0.0173)  

Common  -0.0183  

  (0.0130)  

GIndex * 

Female_D 

  0.0351** 

   (0.0137) 

GIndex   0.0158* 

   (0.0081) 

L.Asset -0.0070** -0.0062** -0.0116*** 

 (0.0029) (0.0029) (0.0032) 

L.LeV 0.0298 0.0345 0.0552** 

 (0.0255) (0.0254) (0.0272) 

L.RoA 0.1299 0.1660** 0.1245 

 (0.0827) (0.0844) (0.0869) 

L.Cash 0.0915*** 0.0901*** 0.0828*** 

 (0.0240) (0.0233) (0.0254) 

L.Growth -0.0060*** -0.0039* -0.0044* 

 (0.0020) (0.0022) (0.0023) 

Constant 0.2439*** 0.2422*** 0.2644*** 

 (0.0461) (0.0495) (0.0493) 

Year effects YES YES YES 

Sector effects YES YES YES 

N 2630 2630 2103 

Adj. R2 0.106 0.113 0.119 
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Table 10. Controls for more country-specific factors. This table reports a robustness 

check conducted by including country-level RE share as an additional control variable. 

Panel A is for testing the interactive effects of legal system, and panel B is for testing 

the interactive effects of national governance. L.* denotes a one-period lag of the 

variable. Common*Board refers to the interactive effect between legal system and 

board characteristics. GIndex*Board refers to the interactive effect between a 

comprehensive index of national governance and board characteristics. Columns (1) to 

(5) refer to the five board characteristics, respectively. All variables are defined in Table 

1. Robust standard errors are in parentheses. *, **, and *** denote statistical 

significance at the 10%, 5% and 1% levels, respectively. 

Panel A. Interactive effects of legal system 

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

 RES RES RES RES RES 

 Exec Dual Size Age Female 

Board -0.0013*** -0.0750*** -0.0030 -0.2859*** 0.0013*** 

 (0.0001) (0.0088) (0.0134) (0.0815) (0.0004) 

Common 

*Board 

0.0015*** 0.0597*** -0.0765*** 0.0718 -0.0003 

 (0.0004) (0.0135) (0.0242) (0.0875) (0.0006) 

Common -0.0567*** -0.0389*** 0.1586*** -0.2820 -0.0259** 

 (0.0119) (0.0087) (0.0594) (0.3583) (0.0126) 

L.Asset 0.0042* 0.0059*** 0.0094*** 0.0043* 0.0043** 

 (0.0022) (0.0021) (0.0023) (0.0025) (0.0021) 

L.LeV 0.0229 0.0258 0.0348* 0.0500*** 0.0325* 

 (0.0187) (0.0177) (0.0178) (0.0194) (0.0175) 

L.RoA 0.0026 0.0482 0.0834 -0.0166 0.0495 

 (0.0598) (0.0565) (0.0562) (0.0596) (0.0563) 

L.Cash 0.0588*** 0.0536*** 0.0527*** 0.0519*** 0.0541*** 

 (0.0205) (0.0182) (0.0181) (0.0180) (0.0180) 

L.Growth -0.0092*** -0.0080*** -0.0090*** -0.0059*** -0.0076*** 

 (0.0020) (0.0018) (0.0018) (0.0020) (0.0018) 

L.CRES 0.0027*** 0.0032*** 0.0037*** 0.0042*** 0.0034*** 

 (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) 

Constant 0.1646** 0.1368*** 0.0257 1.2522*** 0.0609** 

 (0.0745) (0.0328) (0.0446) (0.3355) (0.0300) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

N 3596 4047 4050 3333 4041 

Adj. R2 0.137 0.143 0.135 0.166 0.136 

Panel B. Interactive effects of national governance 

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

 RES RES RES RES RES 

 Exec Dual Size Age Female 

Board -0.0012*** -0.0366*** -0.0035 -0.3154*** 0.0007** 
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 (0.0002) (0.0070) (0.0126) (0.0481) (0.0003) 

GIndex *Board 0.0008*** -0.0123 -0.0250** -0.1802*** -0.0011*** 

 (0.0002) (0.0081) (0.0119) (0.0387) (0.0004) 

GIndex 0.0231*** 0.0356*** 0.0939*** 0.7595*** 0.0497*** 

 (0.0070) (0.0052) (0.0285) (0.1578) (0.0074) 

L.Asset 0.0002 0.0036* 0.0038 0.0036 0.0030 

 (0.0022) (0.0021) (0.0024) (0.0024) (0.0021) 

L.LeV 0.0443** 0.0460*** 0.0521*** 0.0613*** 0.0516*** 

 (0.0189) (0.0176) (0.0177) (0.0192) (0.0175) 

L.RoA 0.0102 0.0466 0.0499 0.0020 0.0555 

 (0.0582) (0.0543) (0.0542) (0.0568) (0.0552) 

L.Cash 0.0630*** 0.0571*** 0.0555*** 0.0540*** 0.0551*** 

 (0.0208) (0.0181) (0.0179) (0.0178) (0.0179) 

L.Growth -0.0061*** -0.0070*** -0.0069*** -0.0029 -0.0066*** 

 (0.0019) (0.0018) (0.0017) (0.0019) (0.0018) 

L.CRES 0.0038*** 0.0041*** 0.0044*** 0.0041*** 0.0046*** 

 (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) 

Constant 0.1408* 0.0830*** 0.0633 1.3475*** 0.0308 

 (0.0731) (0.0303) (0.0402) (0.1993) (0.0305) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

N 3596 4047 4050 3333 4041 

Adj. R2 0.148 0.150 0.146 0.178 0.146 
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Figure 1. RE share of the top ten countries (average of sample firms in each country) 
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Figure 2. RE share in ten sectors  
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Appendix  

AT1. Country average RE share. This table reports descriptive statistics for the 

average RE share for all 47 countries. The US has the largest number of firms in the 

sample, followed by the UK. This is an unbalanced panel, thus the total number of 

observations for the 1,027 firms is 6,699. For legal system, common refers to a common 

law system, and civil refers to a civil law system (CIA World Factbook). 

Country N Mean Std. dev. Minimum Median Maximu

m 

Legal 

system 

Argentina 18 0.2451  0.2005  0.0000  0.3779  0.4343  Civil 

Australia 123 0.0726  0.1300  0.0000  0.0207  0.9355  Common 

Austria 53 0.1807  0.1970  0.0000  0.0063  0.5023  Civil  

Belgium 89 0.2827  0.2784  0.0001  0.1375  0.8322  Civil 

Brazil 409 0.2365  0.2895  0.0000  0.0933  0.9355  Civil 

Canada 240 0.1858  0.2240  0.0000  0.0554  0.8591  Common 

Chile 68 0.4515  0.3405  0.0000  0.5481  0.9355  Civil 

China 29 0.0789  0.1526  0.0000  0.0027  0.5731  Civil 

Colombia 26 0.1801  0.2813  0.0000  0.0383  0.8792  Civil 

Denmark 44 0.2958  0.1819  0.0123  0.2538  0.8285  Civil 

Finland 122 0.2789  0.2565  0.0000  0.2016  0.8660  Civil 

France 339 0.1095  0.1332  0.0000  0.0582  0.6700  Civil 

Germany 248 0.1891  0.1933  0.0000  0.1333  0.9355  Civil 

Greece 27 0.1696  0.3259  0.0000  0.0116  0.8776  Civil 

Hong Kong 58 0.0531  0.1684  0.0000  0.0001  0.6304  Common 

Hungary 20 0.1336  0.2190  0.0018  0.0089  0.5676  Civil 

India 584 0.0912  0.1576  0.0000  0.0253  0.9355  Common 

Indonesia 25 0.3105  0.3351  0.0001  0.3193  0.9355  Civil 

Ireland 21 0.1616  0.2380  0.0001  0.0183  0.7512  Common 

Israel 18 0.0450  0.0320  0.0002  0.0374  0.1170  Common 

Italy 229 0.2708  0.2506  0.0000  0.1916  0.9355  Civil 

Japan 667 0.0363  0.1119  0.0000  0.0017  0.9355  Civil 

Luxembourg 28 0.1399  0.1264  0.0017  0.1065  0.2940  Civil 

Malaysia 46 0.2060  0.2842  0.0000  0.0487  0.9103  Common 

Mauritius 12 0.4775  0.1411  0.2170  0.5224  0.5921  Common 

Mexico 96 0.1226  0.1754  0.0002  0.0336  0.8612  Civil 

Netherlands 114 0.2031  0.2219  0.0000  0.0844  0.8328  Civil 

New Zealand 20 0.3871  0.1932  0.1750  0.4505  0.7191  Common 

Norway 21 0.2510  0.2419  0.0063  0.2099  0.8700  Civil 

Pakistan 17 0.0263  0.0286  0.0000  0.0003  0.0557  Common 

Peru 12 0.2426  0.1179  0.0482  0.3208  0.3208  Civil 

Poland 27 0.0829  0.1096  0.0001  0.0427  0.3566  Civil 

Portugal 72 0.3474  0.2662  0.0000  0.4150  0.9180  Civil 

Russia 18 0.0604  0.1753  0.0000  0.0001  0.5422  Civil 

Singapore 53 0.2368  0.3488  0.0001  0.0045  0.9355  Common 

Slovenia 15 0.0041  0.0056  0.0000  0.0003  0.0117  Civil 
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South Africa 80 0.0479  0.0925  0.0004  0.0018  0.3081  Common 

South Korea 41 0.0486  0.1246  0.0000  0.0018  0.5811  Civil 

Spain 143 0.1906  0.2193  0.0000  0.1147  0.9355  Civil 

Sri Lanka 29 0.1857  0.1846  0.0002  0.2526  0.4812  Common 

Sweden 268 0.3170  0.2858  0.0000  0.2164  0.9355  Civil 

Switzerland 276 0.2339  0.2658  0.0000  0.1030  0.9355  Civil 

Taiwan 126 0.0117  0.0422  0.0000  0.0001  0.2296  Civil 

Thailand 66 0.0718  0.0842  0.0000  0.0341  0.2410  Civil 

Turkey 38 0.0878  0.1884  0.0000  0.0023  0.9355  Civil 

United Kingdom 499 0.2019  0.2114  0.0000  0.1322  0.9202  Common 

United States 1125 0.1432  0.2256  0.0000  0.0431  0.9355  Common        

 

Total 6699 0.1628  0.2289  0.0000  0.0464  0.9355   

 

  



52 

 

AT2. Correlation matrix. This table presents a correlation matrix for RES and the main explanatory variables (board characteristics, legal system, 

and national governance). For national governance, we only report correlations of the broad index (GIndex). *, **, and *** denote statistical 

significance at the 10%, 5% and 1% levels, respectively.   

Variables RES Dual Exec Size Age Female Common GIndex 

RES 1 

       

Dual -0.152*** 1 

      

Exec -0.196*** 0.259*** 1 

     

Size -0.003 0.021* -0.049*** 1 

    

Age -0.149*** 0.165*** 0.077*** 0.124*** 1 

   

Female 0.127*** -0.061*** -0.404*** 0.128*** -0.101*** 1 

  

Common -0.076*** 0.087*** -0.069*** 0.022* 0.183*** 0.084*** 1 

 

GIndex 0.076*** -0.014 -0.011 0.079*** 0.080*** 0.343*** -0.015 1 
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AT3. PSM balancing tests. This table reports balancing tests for two PSM cases. Panel 

A is for CEO Duality, whereas Panel B reports results for Female_D (a dummy variable 

that equals 1 when the number of female directors on the board is greater than or equal 

to three). *, **, and *** denote statistical significance at the 10%, 5% and 1% levels, 

respectively.   

Panel A: CEO Duality      

 Unmatched/ Mean  T-test 

Variable Matched Treated Control t 

Asset U 9.4211  9.3025  1.8700*   

M 9.4211  9.4219  -0.0100       

LeV U 0.6023  0.6187  -2.6000***   

M 0.6023  0.6035  -0.1600  

     

RoA U 0.0469  0.0456  0.6200   

M 0.0469  0.0447  0.9600  

     

Cash U 0.2065  0.1913  1.6200   

M 0.2065  0.2061  0.0400       

Growth U 2.2840  2.1266  2.0600**  

M 2.2840  2.3758  -0.9500  

Panel B: Female directors     

 Unmatched/ Mean  T-test 

Variable Matched Treated Control t 

Asset U 10.1290  8.8165  24.9400***  

 M 10.1230  10.0880  0.6000  

     

LeV U 0.6703  0.5794  17.0200***  

 M 0.6704  0.6704  0.0100  

     

RoA U 0.0486  0.0443  2.5600**  

 M 0.0485  0.0490  -0.2700  

     

Cash U 0.2074  0.1864  2.5700**  

 M 0.2075  0.1941  1.4700  

     

Growth U 1.8741  2.3559  -7.2800***  

 M 1.8708  1.9021  -0.5000  
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AT4. Robustness check: using the contemporaneous levels of control variables. 

This table reports robustness checks using contemporaneous levels of control variables. 

Panel A is for testing the interactive effects of legal system, and panel B is for testing 

the interactive effects of national governance. Common*Board refers to the interactive 

effect between legal system and board characteristics. GIndex*Board refers to the 

interactive effect between a comprehensive index of national governance and board 

characteristics. Columns (1) to (5) refer to the five board characteristics, respectively. 

All variables are defined in Table 1. Robust standard errors are in parentheses. *, **, 

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

Panel A .Interactive effects of legal system 

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

 RES RES RES RES RES 

 Exec  Dual Size Age Female 

Board -0.0021*** -0.1023*** -0.0084 -0.5095*** 0.0023*** 

 (0.0001) (0.0077) (0.0117) (0.0661) (0.0003) 

Common 

*Board 

0.0020*** 0.0845*** -0.0240 0.2924*** -0.0012*** 

 (0.0004) (0.0111) (0.0197) (0.0707) (0.0005) 

Common -0.0836*** -0.0650*** 0.0064 -1.2263*** -0.0314*** 

 (0.0090) (0.0070) (0.0479) (0.2890) (0.0108) 

Asset -0.0030* -0.0021 -0.0013 -0.0006 -0.0050*** 

 (0.0018) (0.0017) (0.0019) (0.0021) (0.0017) 

LeV 0.0141 0.0308** 0.0503*** 0.0597*** 0.0401*** 

 (0.0157) (0.0150) (0.0150) (0.0166) (0.0149) 

RoA -0.0320 0.0487 0.0955* 0.0436 0.0463 

 (0.0543) (0.0510) (0.0515) (0.0563) (0.0513) 

Cash 0.0961*** 0.0914*** 0.0900*** 0.0835*** 0.0937*** 

 (0.0150) (0.0141) (0.0142) (0.0148) (0.0141) 

Growth -0.0068*** -0.0041*** -0.0039*** 0.0003 -0.0039*** 

 (0.0016) (0.0014) (0.0014) (0.0017) (0.0015) 

Constant 0.3557*** 0.2931*** 0.1635*** 2.2921*** 0.1605*** 

 (0.0945) (0.0691) (0.0392) (0.2847) (0.0251) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

N 5784 6362 6373 5249 6360 

adj. R2 0.119 0.107 0.090 0.113 0.101 

Panel B. Interactive effects of national governance 

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

 RES RES RES RES RES 

 Exec  Dual Size Age Female 

Board -0.0017*** -0.0561*** -0.0134 -0.4678*** 0.0010*** 

 (0.0002) (0.0061) (0.0116) (0.0433) (0.0003) 

GIndex *Board 0.0002 -0.0353*** -0.0077 -0.3087*** 0.0013*** 

 (0.0002) (0.0069) (0.0110) (0.0383) (0.0003) 
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GIndex 0.0137** 0.0212*** 0.0349 1.2697*** -0.0064 

 (0.0061) (0.0045) (0.0261) (0.1563) (0.0062) 

Asset -0.0077*** -0.0041** -0.0045** -0.0010 -0.0065*** 

 (0.0020) (0.0018) (0.0021) (0.0022) (0.0018) 

LeV 0.0171 0.0483*** 0.0544*** 0.0669*** 0.0354** 

 (0.0172) (0.0161) (0.0164) (0.0172) (0.0161) 

RoA -0.0562 0.0522 0.0656 0.0149 0.0115 

 (0.0583) (0.0541) (0.0544) (0.0584) (0.0549) 

Cash 0.0946*** 0.0901*** 0.0876*** 0.0797*** 0.0916*** 

 (0.0164) (0.0151) (0.0152) (0.0154) (0.0151) 

Growth -0.0065*** -0.0066*** -0.0059*** -0.0017 -0.0072*** 

 (0.0017) (0.0016) (0.0016) (0.0018) (0.0016) 

Constant 0.3763*** 0.2592*** 0.2105*** 2.0953*** 0.1934*** 

 (0.0901) (0.0732) (0.0363) (0.1986) (0.0266) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

N 4795 5369 5379 4405 5366 

adj. R2 0.109 0.101 0.085 0.122 0.093 
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AT5. Robustness check: Tobit model and excluding financial firms. 

This table reports the results of a robustness check using a Tobit model and excluding 

financial firms from the sample. Panel A is for testing the interactive effects of legal 

system, and panel B is for testing the interactive effects of national governance. L.* 

denotes a one-period lag of the variable. Common*Board refers to the interactive effect 

between legal system and board characteristics. GIndex*Board refers to the interactive 

effect between a comprehensive index of national governance and board characteristics. 

Columns (1) to (5) refer to the five board characteristics, respectively. All variables are 

defined in Table 1. Robust standard errors are in parentheses. *, **, and *** denote 

statistical significance at the 10%, 5% and 1% levels, respectively. 

Panel A .Interactive effects of legal system 

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

 RES RES RES RES RES 

 Exec  Dual Size Age Female 

Board -0.0020*** -0.0962*** -0.0242* -0.4258*** 0.0016*** 

 (0.0001) (0.0083) (0.0124) (0.0740) (0.0003) 

Common *Board 0.0024*** 0.0723*** -0.0024 0.1954** -0.0009* 

 (0.0004) (0.0118) (0.0219) (0.0772) (0.0005) 

Common -0.0710*** -0.0406*** -0.0207 -0.8058** -0.0156 

 (0.0099) (0.0080) (0.0537) (0.3160) (0.0123) 

L.Asset -0.0067*** -0.0057*** -0.0039* -0.0028 -0.0073*** 

 (0.0019) (0.0018) (0.0021) (0.0024) (0.0019) 

L.LeV -0.0345* -0.0168 0.0013 0.0138 -0.0035 

 (0.0182) (0.0176) (0.0178) (0.0192) (0.0175) 

L.RoA -0.0211 0.0494 0.0849 0.0348 0.0524 

 (0.0548) (0.0533) (0.0541) (0.0564) (0.0535) 

L.Cash 0.1521*** 0.1599*** 0.1616*** 0.1604*** 0.1692*** 

 (0.0247) (0.0246) (0.0249) (0.0251) (0.0246) 

L.Growth -0.0081*** -0.0048*** -0.0043*** -0.0012 -0.0042*** 

 (0.0017) (0.0015) (0.0015) (0.0018) (0.0016) 

Constant 0.3420*** 0.3406*** 0.2947*** 1.8817*** 0.2387*** 

 (0.0820) (0.0302) (0.0421) (0.2977) (0.0281) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

Sigma 0.2094*** 0.2106*** 0.2127*** 0.2065*** 0.2117*** 

 (0.0033) (0.0031) (0.0032) (0.0035) (0.0032) 

N 4699 5042 5045 4126 5036 

Panel B. Interactive effects of national governance 

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

 RES RES RES RES RES 

 Exec  Dual Size Age Female 

Board -0.0018*** -0.0570*** -0.0266** -0.4272*** 0.0002 

 (0.0002) (0.0066) (0.0124) (0.0484) (0.0003) 

GIndex *Board 0.0008*** -0.0264*** 0.0240** -0.2532*** 0.0012*** 
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 (0.0002) (0.0075) (0.0115) (0.0394) (0.0004) 

GIndex 0.0125* 0.0259*** -0.0318 1.0457*** 0.0053 

 (0.0069) (0.0051) (0.0277) (0.1612) (0.0071) 

L.Asset -0.0122*** -0.0077*** -0.0068*** -0.0028 -0.0090*** 

 (0.0022) (0.0021) (0.0024) (0.0026) (0.0021) 

L.LeV -0.0202 -0.0048 -0.0043 0.0209 -0.0077 

 (0.0199) (0.0190) (0.0192) (0.0204) (0.0189) 

L.RoA 0.0068 0.0823 0.0940* 0.0532 0.0639 

 (0.0572) (0.0560) (0.0563) (0.0574) (0.0560) 

L.Cash 0.1425*** 0.1507*** 0.1547*** 0.1488*** 0.1578*** 

 (0.0282) (0.0275) (0.0275) (0.0281) (0.0273) 

L.Growth -0.0033* -0.0041** -0.0034** -0.0008 -0.0043** 

 (0.0018) (0.0017) (0.0017) (0.0019) (0.0017) 

Constant 0.3470*** 0.3161*** 0.3083*** 1.8557*** 0.2666*** 

 (0.0827) (0.0308) (0.0404) (0.1916) (0.0307) 

Year effects YES YES YES YES YES 

Sector effects YES YES YES YES YES 

Sigma 0.2079*** 0.2084*** 0.2100*** 0.2023*** 0.2093*** 

 (0.0037) (0.0035) (0.0036) (0.0039) (0.0036) 

N 3716 4055 4058 3316 4049 

 


