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SUMMARY 

Companies in the Brazilian electricity sector are known for paying dividends above the average 

for publicly traded companies. The cash flow of these companies can influence the dividend policy 

depending on whether they choose to invest in projects or pay shareholders in the form of 

dividends. The objective of this study is to verify whether there is a correlation between free cash 

flow and the dividend distribution policy of companies in the Brazilian electricity sector through 

their respective yields. Methodology: 17 companies from the electricity sector and 92 from other 

sectors with at least 2 successive statements of cash flow, yield and asset price were selected. Data 

analysis was performed using Student's t test and ordinary least squares test using the Eviews 

software. Results and conclusions: free cash flow and yield are higher in the group of companies 

in the electricity sector, without, however, being able to demonstrate an evident correlation. 

Keywords: dividend policy; electricity sector; free flow cash 

 

RESUMO 

As empresas do setor elétrico brasileiro são conhecidas por pagarem dividendos acima da média 

das empresas de capital aberto. O fluxo de caixa destas empresas pode influenciar a política de 

dividendos a depender da opção de investir em projetos ou pagar os acionistas na forma de 

dividendos. O objetivo deste estudo é verificar se há correlação entre o fluxo de caixa livre e a 

política de distribuição de dividendos das empresas do setor elétrico brasileiro por meio de seus 

respectivos yields. Metodologia: Foram selecionadas 17 empresas do setor elétrico e 92 de outros 

setores com pelo menos 2 demonstrações sucessivas de fluxo de caixa, yield e preço do ativo. A 

análise dos dados foi realizada por meio do teste t de Student e teste dos mínimos quadrados 

ordinários usando o software Eviews. Resultados e conclusões: fluxo de caixa livre e o yield são 

maiores no grupo de empresas do setor elétrico, sem, no entanto, ser possível demonstrar uma 

correlação evidente. 

Palavras-chave: política de dividendos; setor elétrico; fluxo de caixa livre  
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1.INTRODUCTION 

The Brazilian electricity sector is characterized by the presence of the State, which regulates 

energy prices and promotes other forms of intervention that may affect market balance (DIVINO; 

BRANDÃO, 2020). Companies in the Brazilian electricity sector, unlike other sectors, have their 

own characteristics that place them in a different group than conventional economic theory 

(SILVA; KIRCH, 2020). The studies by Costa and Oliveira (2004) and Tolmasquim (2012) show 

the importance of the energy sector for the economic and social development of the country, where 

they cite the regulatory changes that occurred in the sector that attracted greater investments to the 

electric energy sector, resulting in greater competitiveness. 

The importance of dividend policy for Deshmukh (2005) is based on three main theoretical 

focuses: information asymmetry, transaction costs and agency costs. According to Almeida 

(2017), one of the main financial decisions taken by companies refers to the definition of a 

dividend distribution policy. It is up to the company to decide on the net profit: retain it, to reinvest 

in its own activity; or distribute it to its shareholders. Silva et al (2018) and John and Knyazeva 

(2006) found a positive correlation between cash flow and dividend distribution. Rebouças et al 

(2018), when studying the dividend policies adopted by companies in the electricity sector listed 

on BM&FBovespa and found that cash flow correlates with the dividend policy. 

The objective of this study is to verify whether there is a correlation between free cash flow and 

the dividend distribution policy of companies in the Brazilian electricity sector through their 

respective yields. This work is divided as follows: this introduction, followed by the theoretical 

framework (part 2), where the literature on the subject is reviewed and the working hypotheses are 

formulated. Section 3 explains the methodology used, both for sample formation and for data 

analysis. The results are discussed in section 4, where the hypotheses will be tested and discussed 

in light of the literature. The work ends in section 5, where the conclusions are resumed. 

 

2.THEORETICAL REFERENCE 

The Brazilian electricity sector is characterized by the presence of the State, which 

regulates energy prices and promotes other forms of intervention that may affect market balance 

(DIVINO; BRANDÃO, 2020). Companies in the Brazilian electricity sector, unlike other sectors, 

have their own characteristics that place them in a different group than conventional economic 

theory (SILVA; KIRCH, 2020), which Castro (2018) describes: natural monopoly, greater 

regulation of this sector, the remuneration, tariff model, would make financial operations more 

stable with greater predictability of revenues and expenses. As they are public service 

concessionaires, they operate based on public concessions (hence the term “concessionaire”). 

Despite the way it operates, which ranges from power generation to transmission and distribution, 

its service is subject to regulatory bodies that, in addition to overseeing the quality of service 

provision, define the pricing of the tariffs charged. The studies by Costa and Oliveira (2004) and 

Tolmasquim (2012) show the importance of the energy sector for the economic and social 

development of the country, where they cite the regulatory changes that occurred in the sector that 

attracted greater investments for the electric energy sector, resulting in greater competitiveness 

and placing Brazil as one of the references in the segment. 

Vieira and Alberton (2020) analyzed the return provided by publicly traded companies in 

the electricity sector to individual investors over a period of 11 years, comparing it with other types 

of investments. Bearing in mind the conservatism of most Brazilian savers, we sought to analyze 

the companies in the electricity sector with greater liquidity, as the sector has a volatility below 

the market average, in addition to being a segment of vital importance for society. The return 



 

v. 12, n. 23, 2023 

 

 

34 
 

provided by companies, according to Vieira and Alberton (2020), followed a good average 

operating performance for the sector in the years under analysis, demonstrated by the behavior of 

profitability indicators and EBIT evolution. The sector proved to be a viable option for Brazilians 

interested in joining the stock exchange, given the good performance combined with the lower risk 

of the sector. For each variation of 1 percentage point in the Brazilian market, the electricity sector 

tends to vary, on average, 0.85 percentage points, proving to be less volatile than the average of 

the Brazilian market and providing greater security to investors seeking lower risk. 

Miller and Modigliani (1961), in their classic article, suggested that dividend policy is 

irrelevant in relation to firm value. Under the hypothesis of perfect markets, when separating 

investment and financing decisions, the authors concluded that the company's value was 

determined solely and exclusively by the return on investments made. However, when considering 

imperfections or market frictions, the hypothesis of irrelevance of dividend policy is often refuted. 

For Deshmukh (2005), three main theoretical foci are considered as possible explanations for the 

importance of dividend policy: information asymmetry, transaction costs and agency costs. 

According to Almeida (2017), one of the main financial decisions taken by companies refers to 

the definition of a dividend distribution policy. It is up to the company to decide on the net profit: 

retain it, to reinvest in its own activity; or distribute it to its shareholders. 

Martins and Fama (2012), also, through a literature review, between the years 1990 and 

2010, on dividend policies in Brazil, highlighted that the study on the subject of dividends is even 

more controversial in Brazil due to some particularities, such as Interest on Own Capital (JCP) and 

its differentiated tax treatment. Almeida (2017), in turn, analyzed the relationship between the 

return on shares and the distribution of dividends of companies listed on BM&FBOVESPA in 

2015. The most relevant result was that there is no relationship between the distribution of 

additional dividends and the return on shares , that is, for companies that choose to distribute 

amounts above the minimum legal and contractual amount, companies that created their own 

dividend policy not based on legal or contractual impositions, it is observed that they do not signal 

a positive action to the market, therefore, no add value to the share price, being irrelevant. 

Dunis and Reilly (2004), using daily data from 31 December 2000 to 31 December 2002 

and 5 variables to categorize a panel of 689 stocks from the London FTSE All-Share Stock Index 

along a value-growth dimension , analyzed the investment returns obtained from the best decile 

portfolios of "growth" stocks and "value" stocks. The results suggest that a “value growth” factor 

is significant in the UK equity market, regardless of which of the five relative valuation techniques 

is used. Value stocks outperformed growth stocks, on average, for all five relative valuation 

techniques used during the study period, both absolutely and after adjusting for risk. Value stocks 

also outperformed the market, on average, for all five relative valuation techniques, both absolute 

and after risk adjustment. Furthermore, the results also showed that the high dividend yield decile 

portfolio produced significant cumulative performance from the low dividend yield decile 

portfolio over the period under review. Possible reasons include the “customer effect” of the 

dividend and/or dividends acting as a signal to financial markets about a company's future 

prospects. 

Keppler (1991) examined the relationship between dividend yield and return on investment 

for companies around the world. The study covered the 20-year period from December 31, 1969 

to December 31, 1989 and assumed an equally weighted investment each quarter in the MSCI 

national stock indices of 18 countries. Each quarter, country indices were ranked according to 

dividend yield and ranked into four quartiles. The total return on investment was measured for 

each of the four quartile groups over the subsequent 3 months. The most profitable strategy was 

to invest in the highest dividend yield quartile. The compound annual investment return for the 
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highest yielding stocks was 18.49% in local currencies and 19.08% in US dollars over the 20-year 

period. The least profitable strategy was investing in the lowest dividend yield quartile, which 

produced a compound annual return of 5.74% in local currency (and 10.31% in US dollars). The 

Morgan Stanley Capital International World Index yielded 12.14% in local currency and 13.26% 

in US dollars, showing that the value quartile (comprised of stocks with the highest dividend yield) 

outperformed the market over the period studied. 

Levis (1989) examined the association between dividend yield and investment returns from 

January 1955 to December 1988. Using a sample of 4,413 companies listed on the London Stock 

Exchange, all companies listed each year were ranked according to dividend yield and ranked in 

deciles. The highest dividend yield decile had an annual ROI of 19.3%, while the lowest dividend 

yield decile had an annual ROI of 13.8%. Both were higher than the annual return on investment 

of the FTSE All Share Index (13.0%) over the same thirty-four year period. 

Nagel and Amaral (2013) analyzed the relationship between the dividend yield and the 

cumulative abnormal return in the post-dividend payment period, considering economic 

instability. The sample consisted of events in which there was payment of dividends or interest on 

equity of shares of non-financial companies traded on the São Paulo Stock Exchange from May 

2009 to December 31, 2011. For data analysis , the event study method was used, more specifically 

based on the work of MacKinlay (1997). The results found indicate that the difference in abnormal 

returns between the groups with high and low dividend yield is statistically insignificant for all 

tests performed, which contradicts the results of other authors, such as Novis Neto and Saito 

(2003), who reached results which pointed to a direct relationship between dividend yield and 

cumulative abnormal return in the post-dividend payment period. A similar study was performed 

a year later by Kuronuma et al. (2004), with similar results. 

Antônio et al (2018), through event studies based on the use of the Bootstrap statistical 

tool, whose main benefit is the adjustment for small samples, for a minimum period of analysis of 

ten years (January 2006 to December 2015) showed that distributions of dividends and interest on 

equity positively influenced the market, since the average abnormal return on shares was 0.70% 

on the day of the event. 

Considering that on the date of the announcement of the payment of dividends, information 

is transmitted to the market, enabling the reaction of interested parties and the consequent impact 

on share prices, Marchi (2019) verified the behavior of share prices in relation to the announcement 

of the distribution of dividends . of companies listed on the Brazilian stock exchange (B3), which 

distributed dividends in 2016 and 2017. Quantitative analysis of the impact of dividend 

announcements, dividend yield, sector of activity and level of corporate governance on share 

prices was performed by through the methodology of studying events, explanatory analysis and a 

proposed mixed linear regression model. The findings indicated that the greater the percentage of 

the share price distributed in the form of dividends (dividend yield), the greater the accumulated 

abnormal returns of the shares. In addition, the existence of differences between the average 

abnormal returns accumulated in shares of companies classified in different sectors of activity and 

levels of governance was verified. However, according to Marchi (2019), such differences were 

characterized as statistically insignificant, indicating the non-influence of the sectors in which they 

operate and the levels of corporate governance on the accumulated abnormal returns of shares, in 

the periods close to the announcement of the payment of dividends. Silva and Kirch (2019), in 

turn, when comparing the actions of the electrical system with those belonging to the Bovespa 

index, through the CAPM model, showed that the actions of the electrical system are more likely 

to generate increases in the price of shares above 2% than companies belonging to the Bovespa 
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index after paying dividends. According to the authors, the shares of the electricity sector showed 

their own behavior, different from other sectors. 

Cavalcante Cruz (2019) analyzed the actions of the electricity sector to observe its 

resilience to crises during the period from 2012 to 2020, as well as the profit distribution policy in 

this sector. Electric power companies, by virtue of concession contracts, usually have a forecast of 

revenues and expenses. This financial stability generates, as a consequence, the possibility of a 

stable dividend policy. It was shown that in the research period, companies tend to continue 

generating profit and maintain their dividend distribution policy (CAVALCANTE CRUZ, 2019). 

Also according to the author, the risk versus return analysis showed a positive assessment for the 

sector, compared to the Ibovespa, which as a rule maintained its growth trajectory, especially for 

private energy transmission companies. It also concludes that private companies in the electricity 

sector in the electrical transmission subsector tend to fulfill the function of hedge in variable 

income, and that this subsector tends to be companies with a better risk-return ratio and more 

resilient in its dividend payment policy. 

According to Wang (2004), stock markets exhibit different behaviors in the short and long 

term. Dividend investing sees fewer loss years, adding significant utility to the investor 

(CLEMENS, 2012). Silva and Kirch (2021) showed that there was a positive variation in the value 

of shares of companies in the Brazilian electricity sector one year later in that group that had a 

positive variation in dividends in the previous year, compatible with the “Dogs of Dow”, and this 

relationship was not found for longer periods of time, both for dividends and for quotes. Thus, the 

authors suggest that the strategy of seeking asset appreciation based on their prior payment of 

dividends should stick to the period of one year prior to the payment of dividends, aiming at a 

horizon limited to one year after the purchase of shares in the respective companies. companies. 

Silva (2022), with the objective of demonstrating the influence of shareholding 

concentration and company size on the dividend policy of companies in the Brazilian electricity 

sector, collected data on the shareholding control of companies in the electricity sector and other 

sectors listed on B3 during the year 2019. Based on the results, the following conclusions were 

reached: 1) companies in the electricity sector pay less than companies in other sectors; 2) there 

was no difference between the companies in the electricity sector and the others in terms of payout 

in relation to shareholding concentration, both between companies considered large and smaller; 

3) regarding the size of the companies, there was no statistically significant difference between the 

payout paid by the electricity sector and the other companies; 4) the smaller size of the company 

was related to the greater occurrence of losses both in the electricity sector and in the group of 

other companies. 

Silva and Kirch (2022), when looking for a correlation between non-operating income and 

the dividend distribution policy of companies in the Brazilian electricity sector through their 

respective payouts, analyzed using Student's t test and ordinary least squares and demonstrated 

that the electricity sector stood out from the other sectors for having lower non-operating profit, 

higher profitability and lower annual appreciation than the other sectors, with no difference in 

payout. The intra-industry analysis showed an inverse relationship between non-operating profit 

and payout, as well as non-operating profit and dividend yield. Companies in the electricity sector 

with high non-operating profits are related to low valuation, yield and payout, and this factor can 

be a metric of poor prognosis for the asset. According to the authors, these findings showed how 

the electricity sector differs from other sectors, requiring different strategies for investors who 

wish to obtain greater profits, such as considering the high non-operating result as a factor of lower 

profitability and appreciation of assets. 
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Silva et al (2009) analyzed, through a study with five companies in the electricity sector, 

randomly selected from 2007 to 2008, which operate on the São Paulo stock exchange and have 

good liquidity in this market, the following question: the EVA® (Economic Value Added) 

indicators - added economic value) corresponds to the resulting value after remuneration of 

creditors (third parties) and partners (shareholders), that is, it is the value that the company added 

to shareholders. In addition to EVA®, the authors also evaluated how Net Income, Cash Flow and 

EBITDA influenced stock prices. Correlation analysis, in which we sought to verify to what extent 

the independent variables interfered in the composition of the dependent variable, that is, the stock 

price fluctuation. According to the presented results, it was not possible to identify a uniform 

correlation between the independent variables and the stock price fluctuation. 

Free cash flow is an approach that is within the Discounted Cash Flow models, and is 

similar to dividend discounting, as both start from the same assumptions: estimate the cash flows 

to the shareholder and bring to present value, discounted at a rate that reflects the cost of capital 

(ALLEBRANTE, 2018). This method “values the company using free cash flow, that is, the cash 

flow available to the company or shareholders net of capital expenditures.” (BODIE; KANE; 

MARCUS, 2015, p. 544). Still according to the authors, this method is very useful for valuing 

stocks that do not pay dividends. According to Damodaran (2002), each company adopts the 

dividend policy that best suits its particular reality. Developing companies with rapid growth 

generally do not pay high dividends, while stable companies with high cash flows and fewer 

projects tend to pay higher amounts. 

Gordon (1959) continues on the approach of the relevance of dividends to the value of the 

company, concluding that an increase in dividends provides several factors, such as the reduction 

of uncertainty about future cash flows. Easterbrook, with the cash flow hypothesis 

(EASTERBROOK, 1984) establishes that: greater cash holdings, free cash flow and creditors, 

maximizes the payment of dividends. The Agency Theory, on the other hand, considers that the 

company is a set of “contracts”, in which the shareholders have rights over the assets and cash 

flows. These rights generate conflicts between their holders, shareholders and managers, who seek 

to act in defense of their own interests, in a context of separation between ownership and 

management, so that the main objective of each one is to maximize their own utility (JENSEN; 

MECKLING, 1976). In turn, according to the Signaling Theory, when it announces changes in its 

dividend policy, the company is sending information to the financial market, since its agents 

examine all the measures implemented in the business environment, with the aim of assessing their 

implications on the future cash flows and the value of the company, as explained by Ross (1977). 

Assaf (2014) states that according to the dividend relevance theory, investors who need 

constant cash flow prefer companies that have regular dividend policies, as this reduces the risk 

associated with the instability of company results. Still according to Assaf (2014), the Signaling 

Theory argues that dividends have informational content and, therefore, the highest dividends can 

signal to the market and shareholders the expectation of positive future cash flows. In this context, 

according to Assaf (2014), the payment of dividends is a way to minimize the cash flow available 

for decision-making by managers, who often do not make decisions that maximize the capital gain 

of shareholders. Therefore, the greater the variation in operating cash flow, there will be a tendency 

for managers to try to reduce the basis for calculating dividends in order to keep more resources 

available for their choice of projects to be executed. 

Mota (2007) analyzed the companies listed on the B3, in the period from 2000 to 2005, 

where he found that the existence of cash flow is due to the non-involvement with debt, having a 

relationship with corporate governance and the existence of few investment opportunities , as they 

are factors that generate a high distribution of their profits in the form of dividends. The author 
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states that companies with positive cash flow have fewer agency problems, since what is being 

done by managers is generating a positive result, therefore, the opportunity cost of distributing 

higher dividends to satisfy shareholders is greater than that of reinvesting capital to achieve future 

gains. In this sense, John and Knyazeva (2006) state that the higher the ROA (indicator of a greater 

cash flow), the greater the availability for carrying out a dividend distribution. 

Mota (2007) also observed that, by also using the variation in revenues, a negative 

relationship with the distribution of dividends. According to the author, the opportunity for growth 

and investment have a negative effect on dividends, since companies that have projects capable of 

generating positive future cash flow minimize their agency conflicts and, therefore, the opportunity 

cost of distributing dividends. becomes larger, causing entities to choose to invest in growth 

opportunities. 

On the other hand, in studies by Santana (2006), Mota (2007), Jiraporn, Kim, Kim (2011), 

Adjaoud and Bem-Amar (2010) and Fonteles et. al. (2012) found positive results between the cash 

flow variable (represented by ROA= Net Income / Total Assets) and the dividend policy. In this 

context, Fonteles et al. (2012) propose that cash flow is relevant in the policy of high dividends. 

Forti, et al. (2015) present a second hypothesis referring to the company already having a 

high Market to Book and using dividends as a way to signal the occurrence of positive future cash 

flows. The authors add that the higher the leverage in the previous year, the lower the amount 

distributed through dividends in the following year and that, with debt, the entity believes that it 

will increase its cash flow for the next period, allowing for better shareholder remuneration. 

Adjaoud and Ben-Amar (2010) investigated the correlation between the quality of 

corporate governance and dividend policy in Canadian companies. Adopting as a sample the set 

of companies listed on the Toronto Stock Exchange in the period from 2002 to 2005, they found 

that companies with stronger corporate governance paid higher dividends. The results also point 

to a positive association between the size of the company, the level of free cash flows and the 

payment of dividends. 

For Forti and Freitas (2014), the relationship between debt and dividend distribution is 

positive. Because according to the authors, the company's indebtedness signals an expectation of 

an increase in cash flow in the following period and therefore companies pay more dividends to 

confirm to investors the optimistic position regarding future results. 

Santos (2020), when studying the variation in operating cash flow, showed that companies 

that paid above the mandatory dividends had less variation in operating cash flow (OCF) and that 

they also paid higher dividends in the previous year. The author concluded that decisions on 

dividend policy were determined by the policy of the previous year and by the FCO variation. On 

the other hand, companies with a greater variation in FCO tended to manage the calculation basis 

for dividends, that is, the greater the variation in operating cash flow, the lower the proportion of 

dividends in relation to profit. 

Silva et al (2018) verified the relationship between distributed dividends and ROA (as an 

indicator of cash flow) in Brazilian electric energy companies listed on B3 - formerly 

BM&FBovespa - between 2010 and 2016. The research sampled 44 companies listed on B3 in the 

electricity sector. The results found showed that the ROA variable showed a statistically significant 

positive relationship at 1% with the behavior of distributed dividends (SILVA et al, 2018). The 

result also agrees with John and Knyazeva (2006) where they state that the higher the ROA 

(indicator of a greater cash flow), the greater the availability for carrying out a dividend 

distribution. 
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Rebouças et al (2018) analyzed the financial statements and reference forms of 33 

companies in the electricity sector listed on BM&FBovespa, referring to 2014 with respect to: 

listing segment, shareholding concentration, cash flow, size, risk and origin of capital. Correlation 

analysis indicated that only cash flow would correlate with dividend policy. The findings, 

according to the authors, are in line with the precepts of the Bird in the Hand Theory, given that 

companies with high cash flow distribute more dividends, corroborating the findings of Adjaoud 

and Ben-Amar (2010), Fonteles et al. (2012), Jiraporn, Kim, Kim (2008), Mota (2007) and Santana 

(2005). 

Moutinho et al (2019), with the objective of verifying whether the free cash flow/price 

indicator is capable of predicting the stock return of publicly traded companies in the Brazilian 

market. Quarterly data from 2008 to 2016 for 245 common shares and 157 shares of other classes 

were analyzed. The main results obtained were: the statistical significance of the free cash 

flow/price to predict the stock return with one and three quarters of lag by the dynamic panel 

method, conclusion similar to that found by Lewellen (2004). The dividend yield, according to 

Moutinho et al (2019), obtained an inverse relationship with the stock return. 

In view of the above, in relation to companies in the electricity sector in relation to other 

sectors, two hypotheses were formulated: 

H0a: There is no difference in free cash flows between companies in the electricity sector and other 

sectors. 

H1a: There is a difference in free cash flows between companies in the electricity sector and in 

other sectors. 

Still in view of the above, in relation to companies in the electricity sector, two hypotheses were 

formulated: 

H0b: Free cash flow is not correlated with the yield of companies in the electricity sector. 

H1b: Free cash flow is related to the yield of companies in the electricity sector. 

In addition, they will be evaluated along with free cash flow and yield, the variable annual variation 

in the price of the asset. 

 

3. METHODOLOGY 

The publicly traded companies listed on B3 were selected on the Yahoo Finance website 

(YAHOO FINANÇAS, 2022). The time period covered was from January 2, 2018 to December 

31, 2021. The data used to calculate the study's two main variables were also extracted from this 

website: free cash flow, yield, and price change. 

Given the large annual variability between free cash flows, it was calculated annually on 

the first difference. The yield was calculated from the dividends paid in the current year divided 

by the value of the share on the day of payment and added up within the year. In addition, data 

were obtained on the variation in stock prices on the last day of each year, calculating the annual 

variation. Thus, the result resulting from variations between the years 2021-2020, 2020-2019 and 

2019-2018 was obtained. 

Within an intrasectoral analysis of the electricity sector, the study variables were tested 

with companies in the electricity sector divided into two groups: the group with a non-operating 

profit/gross profit ratio above the 75th percentile and the group with this ratio below the 25th 

percentile. Data analysis was performed using Student's t test and ordinary least squares test using 
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the Eviews software. For the electricity sector, a dummy variable was used (value 1, when 

belonging to the sector). In addition, given the peculiarity of the financial sector, whose statements 

do not differentiate operating profit, they also gained a dummy variable (value 1, when belonging 

to the sector). The level of statistical significance was set at 0.1. 

 

4 RESULTS 

Seventeen companies from the electricity sector and 92 from other sectors with at least 2 

successive statements of cash flow, yield and asset price were selected. Companies with IPOs 

carried out in 2021, therefore, were not used. On the other hand, companies undergoing merger 

and acquisition processes that ceased to exist in 2021 and 2020, if they had data available by the 

end of the current year, were still used. The next subsections will analyze the data using Student's 

t test (subsection 4.1) and in 4.2 the multivariate statistical analysis will be performed using 

Ordinary Least Squares (OLS). In both subsections, analysis within the group of companies in the 

electricity sector and in comparison with other companies will also be addressed. 

 

4.1 Analysis by Student t test 

Through the sample collected, 46 companies/year in the electricity sector (hereinafter 

ELET) and 264 companies/year in other sectors (hereinafter referred to as OUTROS) were 

reached. Due to the high variability of the DFCL, the sampling of both the ELET group and the 

OUTROS group was divided into quartiles, as also done by Rebouças (2018), the first quartile 

being all values below the 25th percentile and so on. It should be noted that the free cash flows 

were tabulated as the annual variation in the form of the first difference (and henceforth referred 

to as DFCL). The results are shown in table 1. The analysis between the ELET and OUTROS 

groups within the same quartiles shown in table 2 shows a significantly higher DFCL in the ELET 

group in quartiles 2 and 3, which rejects the null hypothesis H0a. Likewise, there was a higher yield 

in the ELET group in quartiles 1, 2 and 3. 

However, when applying Pearson's linear coefficient, shown in Table 3, the only positive 

(weak) correlation between DFCL and yield was in the first quartile, which raises the possibility 

of an inverse relationship between DFCL and yield in the ELET group. . As for price variation, no 

significant differences were found. 

When comparing different quartiles within the same group (Table 4), no significant 

relationships were found, either in the ELET group or in the OUTROS group in terms of DFCL 

and yield, which shows that both yield and price variation were not influenced of the DFCL, which 

is in line with the null hypothesis H0b, which is in disagreement with the results of Rebouças et al 

(2018) and Silva et al (2018), for the Brazilian electricity sector, as well as for Adjaoud and Ben -

Amar (2010), Fonteles et al. (2012), Jiraporn et al. (2008), Mota (2007) and Santana (2005) that 

were not restricted to a single sector. A possible explanation for this discrepancy lies in the fact 

that most of these studies used return on assets as a cash flow proxy, while in this study annual 

free cash flow data were collected. In addition, they underwent the first difference compared to 

the previous year. 
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Table 1 – DFCL quartiles for the ELET and OUTROS groups 

 ELET  OUTROS 

Quartile Range 

DFCL (in 

thousands 

of Reais) 

DFCL 

(Mean ± 

standard 

error) 

Yield 

(Mean ± 

standard 

error) 

Dpreco 

(Mean ± 

standard 

error) 

Range 

DFCL (in 

thousands 

of Reais) 

DFCL 

(Mean ± 

standard 

error) 

Yield 

(Mean ± 

standard 

error) 

Dpreco 

(Mean 

± 

standard 

error) 

1º  < -650,982 

 

-2682880 

±  

494,462 

0.053 

± 

0.014 

-0.09 

± 

0,093 

< -388,211 

 

-1679,252 

±  

189,883 

0.031 

± 

0.005 

0.216 

± 

0.077 

2º  -650,982 

a  

84,635 

-301,423 

± 

83,652 

0.092 

± 

0.007 

0.173 

± 

0.083 

-388,211 

a  

10,804 

-66,221 

± 

8114 

0.01 

±  

0.002 

0.094 

± 

0.046 

3º  84,635 a  

752,342 

420,132 

± 

59920 

0.051 

± 

0.008 

0.197 

± 

0.074 

10,804 

a  

602,582 

110,879 

± 

9252 

0.034 

± 

0.008 

0.558 

± 

0.088 

4º  > 752,342 

 

2813,108 

± 

619,764 

0.064 

± 

0.014 

0.115 

± 

0.114 

> 602,582 

 

2720,329 

±  

295,754 

0.024 

± 

0.007 

0.283 

± 

0.07 

Abbreviations: Elet: group of companies in the electricity sector; Others: other companies; DFCL: free cash flow on 

first difference; Dpreco: annual variation of the share price. 

 

Table 2 – Student t test between ELET and OUTROS within the same quartile 

Quartil DFCL  Yield  Dpreco 

1º  ELET < OUTROS ELET > OUTROS* ELET< OUTROS 

2º  ELET > OUTROS** ELET > OUTROS** ELET< OUTROS 

3º  ELET > OUTROS** ELET > OUTROS* ELET< OUTROS 

4º  ELET > OUTROS ELET > OUTROS ELET< OUTROS 

Abbreviations: Elet: group of companies in the electricity sector; Others: other companies; DFCL: free cash flow on 

first difference; Dpreco: annual variation of the share price; *: p < 0.1; **: p < 0.01. 

 

 

Table 3 - Pearson's linear correlation 

 ELET  OUTROS 

Quartile DFCL 

and yield 

DFCL and 

dpreco 

Yield and 

dpreco 

DFCL 

and yield 

DFCL and 

dpreco 

Yield and 

dpreco 

1º  0.185 -0.236 -0.049 -0,245 0.057 0.037 

2º  -0.477 -0.41 0.044 -0.262 0.19 -0.112 

3º  -0,1 0.484 -0.246 -0.199 -0.147 -0.003 

4º  -0.026 -0.047 -0.048 -0.037 -0.085 -0.144 

Abbreviations: Elet: group of companies in the electricity sector; Others: other companies; DFCL: free cash flow on 

first difference; Dpreco: annual variation of the share price. 

 

Table 4 – Student t test between quartiles 1 and 4 within the same group 

Quartile DFCL  Yield  Dpreco 

ELET 1 < 4**  1 < 4  1 < 4  

OUTROS 1 < 4** 1 > 4  1 < 4  

Abbreviations: Elet: group of companies in the electricity sector; Others: other companies; DFCL: free cash flow on 

first difference; Dpreco: annual variation of the share price; **: p < 0.01. 

 

Table 5 shows the result of the merger between the 1st and 4th percentile groups and 

between the 2nd and 3rd groups for both ELET and OUTROS. In the analysis using the Student's 

t test shown in Table 6, there were no differences between the extremes and centrals in both the 

ELET group and the OUTROS group. However, in the OUTROS group, the yield was higher at 

the extremes, which could demonstrate a greater payment of dividends in situations where the FCL 
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variation was greater, regardless of whether it was positive or negative, which contradicts the 

results of Santos (2020). In addition, the payment of dividends was always higher in the ELET 

group, both in the central and extreme groups in relation to the Others group. These differences 

occurred in situations where the DFCL was not statistically different between the groups, which 

shows that there is no relationship between DFCL and yield. As for price variation, at no time 

were there statistically significant findings, both between the extreme and central groups, and 

between ELET and OUTROS, in line with Silva et al (2009) and counting Moutinho et al (2019) 

and Lewellen (2004). 

 
Table 5 - Extreme quartiles and central quartiles* 

 ELET   OUTROS   

 DFCL 

(Mean ± 

standard 

error) 

Yield 

(Mean ± 

standard 

error) 

Dpreco 

(Mean ± 

standard 

error) 

DFCL 

(Mean ± 

standard 

error) 

Yield 

(Mean ± 

standard 

error) 

Dpreco 

()Mean ± 

standard 

error 

Extremes 65,114 

± 

691,839 

0.059 

± 

0.010 

0.013 

± 

0.075 

-725,297 

±  

3,246,189 

0.037 

± 

0.004 

0.159 

± 

0.053 

Centrals 77,110 

± 

88,291 

0.055 

±  

0.009 

0,144 

± 

0.107 

41,206 

± 

17,141 

0.025 

± 

0.003 

0.278 

± 

0.066 

*Extremes: sum of quartiles 1 and 4; central: sum of quartiles 3 and 4. 

 

Table 6 – Student t test between ELET and OUTROS with extreme and central percentiles 

 Variables 

Groups dfcl yield dpreco 
ext vs cent    

ELET ext < cent ext > cent ext < cent 
OUTROS ext < cent ext > cent* ext < cent 
ELET vs OUTROS    

extremes elet > outros elet > outros* elet < outros 
Centrals elet > outros elet > outros** elet < outros 

*: p < 0.1; **: p < 0.01. 

 

4.2 Analysis by OLS 

As shown in Table 7, the heterogeneity of free cash flow data, even applying the first 

difference between successive years, was very high, especially in the group of companies not 

belonging to the electricity sector (hereinafter called the OUTROS group) . To mitigate this effect, 

it was decided to remove from the sample of both groups, both the electricity sector (hereinafter 

called the ELET group) and the OUTROS group, all data below the 5th percentile and above the 

95th percentile. For the ELET group, the percentile 5 for free cash flow was -4,522,487 (values in 

thousands of Reais). The 95th percentile was 3,865,452. In the OUTROS group, the 5th percentile 

was -3,680,202 and the 95th percentile was 8,190,487. 

The result, shown in Table 7, led to a 15-fold decrease in the standard error of the cash 

flow in the OUTROS group, but without significant changes in the other parameters (yield and 

price), even in the ELET group. The sample, initially of 46 companies/year in the ELET group, 

dropped to 40, while in the OUTROS group it decreased from 264 to 236. Of the exclusions made 

(table 2), only one company from the ELET group was excluded, while the others data deletions 

occurred in other companies that already had data from other years. In the OUTROS group, 5 
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companies were excluded. Three of them from the financial sector (itub4, sanb11 and bpac11) and 

two B3 giants (itsa4 and ggbr4). In this case, unlike the ELET group, the exclusion in each of these 

companies was their 3 years of registration (2021-2020, 2020-2019, 2019-2018). The wide 

variation in cash flow within companies in the financial sector stands out. 

 
Table 7 - Sample before and after removing outliers 

Group Variable Mean ± standard error n 

ELET    

 DFCL 70,851±359,692 46 

 DFCL_S 51,660±228,383 40 

 Dpreco 0.075±0.064 46 

 Dpreco_S 0.086±0.07 40 

 Yield 0.06±0.007 46 

 Yield_S 0.057±0.007 40 

OUTROS    

 DFCL -342,045±1,535,313 264 

 DFCL_S 260,472±102,467 236 

 Dpreco 0.22±0.04 264 

 Dpreco_S 0.24±0.046 236 

 Yield 0.031±0.0025 264 

 Yield_S 0.028±0.003 236 

Abbreviations: Elet: group of companies in the electricity sector; Others: other companies; DFCL: free cash flow on 

first difference; Dpreco: annual variation of the share price; _S: result after removing the outliers (see text). 

 
Table 8 - Time of Inclusion of Companies and Exclusions 

Time of Inclusion (years) ELET OUTROS 

3 14 85** 

2 1 2 

1 2* 5 

Excluded companies 1 5 

Total after exclusions 16 87 

*the company excluded from the electricity sector came from this group; **all excluded companies came from this 

group 

Intersectoral analysis using the ordinary least squares method showed no statistically 

significant correlation between DFCL and yield (Table 9). Yield also had no statistically 

significant correlation with price variation, which is in line with Nagel and Amaral (2013) and 

Silva et al (2009), but which contradicts studies by Antônio et al (2018), Novis Neto and Saito 

(2003), Kuronuma et al. (2004), Moutinho (2019), Levis (1989) and Keppler (1991). A possible 

explanation would be in the work of Silva and Kirch (2021) who showed that the appreciation of 

assets of companies in the Brazilian electricity sector occurred in the year following the payment 

of dividends. On the other hand, there was a statistically significant positive relationship between 

free cash flow and change in the share price (Table 9). Positive variations in free cash flow are 

related to increases in the share price, in line with Moutinho et al (2019) and Lewellen (2004). 
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Table 9 – Analysis means of OLS 

Independent Variable c DFCL Yield ELET 

Dependent 

Variable 

     

Yield  0.03** 2.45E-09  0.029** 

Dpreco  0.25** 4.50E-08* -0.89 -0.12 

Dpreco  0.23** 4.29E-08*  -0.14 

Dpreco  0.26**  -0.72 -0.13 

Abbreviations: Elet: group of companies in the electricity sector; Others: other companies; DFCL: free cash flow on 

first difference; Dpreco: annual variation of the share price; *: p < 0.1; **: p < 0.01. 

 

4.2.1 Intrasectoral Analysis 

In intrasectoral analysis, as shown in Table 10, there was no correlation between DFCL 

and the ELET group. There were also no statistically significant differences when stratifying the 

ELET group into 3 groups (below the 25th percentile, above the 75th percentile, and between the 

25th and 75th percentiles), thus accepting hypothesis H0b. One of the explanations could be the 

small sample size. 

 

Table 10 - Analysis of the ELET by means of OLS 

Independent Variable c DFCL Yield <25 >75 

Dependent 

Variable 

      

Yield  0.06** 5.96E-09    

Yield  0.05** 1.79E-08  0.04 -0.02 

Yield  0.05** 1.25E-08  0.03  

Yield  0.06** 7.15E-09   -0.01 

Dpreco  0.11 -2.12E-08 0.2 -0.25 0.1 

Dpreco  0.13 8.96E-09 0.12 -0.21  

Dpreco  0.09 5.24E-08 -0.19  0.01 

Abbreviations: Elet: group of companies in the electricity sector; Others: other companies; DFCL: free cash flow on 

first difference; Dpreco: annual variation of the share price; *: p < 0.1; **: p < 0.01. 
 

Resuming, in the intersectoral analysis it was found in the t test that the DFCL and the yield 

are higher in the ELET group, without, however, being able to demonstrate an evident correlation. 

In the multivariate regression by OLS, positive correlation was found between DFCL and price in 

the OUTROS group, in addition to an already known correlation of the yield of the ELET group 

being higher than that of the OUTROS group, according to Silva and Kirch (2022). The 

intrasectoral analysis of the ELET group showed no correlation between DFCL and Yield or DFCL 

and price in both the t-statistics and the multivariate analysis by OLS. 
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CONCLUSIONS 

Vieira and Alberton (2020), by demonstrating that shares in the electricity sector represent 

a good investment option within the capital market, opened up space for the search for different 

parameters to optimize profitability, both for the appreciation of the asset and for its dividend 

policy. Finding parameters for the dividend policy serves for a better selection of assets within the 

sector. The study by Rebouças (2018) and Silva et al (2018), when working on the relationship 

between cash flow and yield within the electrical system, opened space to address the subject as a 

line of research. 

The objective of this study was to verify the correlation between free cash flow and the 

dividend distribution policy of companies in the Brazilian electricity sector through their 

respective yields. The results of this work, which did not find correlations between free cash flow 

and yield, can be explained by the small sample, smaller than that of other works, such as Rebouças 

(2018) and Silva et al (2018), these dedicated to Brazilian electrical system and those of Adjaoud 

and Ben-Amar (2010), Fonteles et al. (2012), Jiraporn et al (2008), Mota (2007) and Santana 

(2005) that were not restricted to the electricity sector. In addition, the option to use annual 

statements instead of quarterly, contributed to this smaller sample. Another possible explanation 

for this discrepancy lies in the fact that most of these studies used return on assets as a cash flow 

proxy, while in this study annual free cash flow data were collected. Moreover, the free cash flow 

data underwent the first difference compared to the previous year. 

The perspectives of work include a larger sampling, as well as the use of time series with 

econometric instruments to demonstrate not only correlations, but also causality. 
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