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ABSTRACT
We have analyzed the association between firms’ life cycle stages (LCSs) and 
their debt maturity (DM). This paper deepens the discussion on capital 
structure from the perspective of the LCSs’ dynamic effect associated with 
DM. The sample was composed by secondary data from 370 (non-financial) 
Brazilian listed companies in the period from 2010 to 2019, gathered 
quarterly. The data were analyzed through descriptive statistics, tests of 
differences between means and regression analysis from panel data. The 
results showed that the DM presents no association with LCS, following 
an inverted U-shape. It has been observed that the maturity stage had 
a positive effect on the DM, however, as companies move towards the 
shake-out and decline stages, DM experiences successive reductions. The 
findings are relevant for providing insights for future research. In addition, 
they have the potential to contribute to managers, board members, credit 
committees, capital providers in general, risk management process, and 
resource allocation. 
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1. INTRODUCTION
Derived from the capital structure literature, the debt maturity term represents the maturity 

structure (term) of the resources derived from third parties, used by companies to finance the 
acquisition of assets and the development of their activities (Dangl & Zechner, 2021). Nnadi et 
al. (2022) highlights that discussions on the subject have sought to understand the endogenous 
and exogenous factors to the firm and that they can influence the manager’s decision to capture 
new debt resources (leverage) and/or restructure their maturity (debt maturity). In this sense, 
La Rocca et al. (2011) explain that the models of capital structure and debt maturity tested are 
static—therefore, the existence of a dynamic component would deepen the understanding of 
the phenomenon.

According to Habib and Hasan (2019), in recent years, several studies have used the firm’s 
life cycle stages (LCSs) approach to understand the effect of dynamism on companies’ financial 
decisions. Dickinson (2011) defines LCSs as combinations of endogenous and exogenous factors 
to the firm, which conditions it to different levels of agency costs and information asymmetry 
and, thus, results in different incentives for its operating strategies, financing policies and resource 
allocations. Faff et al. (2016) state that it is reasonable to expect that transitions between LCSs 
firms receive specific incentives and conditions to carry out appropriate financial policies for 
each moment.

Habib and Hasan (2019) argued that the dynamic aspects of LCSs should be considered in 
accounting and finance research, including the capital structure. In this sense, it is observed that 
studies in corporate finance have deepened the discussion about the choices about the capital 
structure by the approach of LCSs (Castro et al., 2016; Faff et al., 2016; La Rocca et al., 2011; 
Rehman et al., 2016; Teixeira & Coutinho dos Santos, 2014; Tian et al., 2015; Lobo et al., 
2018). In the meantime, but in a smaller amount, some studies sought to analyze the dynamic 
LCSs effect on debt maturity (Geelen, 2019; Lobo et al., 2018; Teixeira & Coutinho dos Santos, 
2014; Zhang & Xu, 2020). 

However, although the international literature has walked towards obtaining more robust 
empirical evidence on the subject, in the national literature there is a demand for studies that 
analyze DM while considering LCSs. In this context, the present study sought to answer the 
following problem: what is the association between the stages of the firm’s life cycle and the 
maturity of the debt of Brazilian companies listed on the B3? Thus, we analyzed the hypothesis 
that LCSs significantly affect the DM of the companies investigated. The descriptive, documentary 
work with a quantitative approach, analyzed quarterly data from a sample of 370 non-financial 
companies listed on the B3, from 2010 to 2019, using descriptive statistics, tests of differences 
between means, and regression with panel data.

This study differs from previous ones, as it sought empirical evidence of the dynamic effect of 
LCSs on the DM of Brazilian companies, filling a gap in the national literature on accounting 
and corporate finance. Additionally, it empirically contributes using an alternative metric that 
seeks to capture the DM with greater adequacy to the construct. Finally, it brings the importance 
of controlling the financial cycle variable in econometric models on LCSs and DM.

The results contribute with empirical evidence regarding dynamic factors that influence financial 
decisions, in addition to providing insights for future researchers. In addition, by demonstrating 
that corporate debt strategies are consistent with the transitions of LCSs, managers and financial 
institutions will be able to better understand the dynamics of debt optimization and, thus, develop 
appropriate policies to mitigate uncertainties in their activities and for the sustainability of their 
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businesses. Specifically, capital providers can incorporate LCSs into their models and adjust their 
credit policies by establishing maturities and other contractual clauses more appropriate to that 
company, while managers could analyze the proper time to resort to these sources since the LCSs 
reflect the cost of raising funds (Hasan et al., 2015).

2. LITERATURE REVIEW

2.1. Finance theory and determinants oF debt maturity

Since the works of Modigliani and Miller (1958, 1963) were published, discussions and 
theories about capital structure have developed and seek to explain, among other aspects, how 
DM choices affect the value of a company, assuming more realistic premises, like: i) agency; (ii) 
trade-off static; (iii) signaling; (iv) liquidity risk and v) maturity-matching.

The Agency Theory considers that increased agency costs and informational asymmetry are 
incentives for managers/firms to adopt specific choices, including decisions such as DM (Barnea et 
al., 1980; Jensen & Meckling, 1976). For Barnea et al. (1980), in a scenario of strong information 
asymmetry, using short-term resources, the losses resulting from the undervaluation of projects 
would be mitigated, as well as reduce the sensitivity to changes in the variance of asset returns 
distribution. In this sense, an inverse relationship is observed between growth opportunities and 
debt maturity. 

On the other hand, according to the Trade-off Theory, the company seeks optimal indebtedness 
by balancing the tax benefits of debt and the costs of that debt. To Kane et al. (1985), firms 
lengthen debt maturity as the tax advantage of loans and financing decreases, which would result 
in an inverse relationship between the tax burden and debt maturity. Fan et al. (2012) also point 
out that the firm’s profitability is also related to the debt maturity as the higher it is, the more 
the company distances from the risk of default. Thus, at this scenario, profitable companies’ 
managers would increase tax benefits by borrowing on long-term debt. 

Based on signaling theory, Flannery (1986) states that companies would seek to differentiate 
themselves from others by signaling the quality of their projects by choosing their debt maturity. 
Diamond (1991) points out that, in the presence of transactional costs, companies prefer the 
issuance of longer-term debt since its issuance cost is diluted throughout the debt maturity. On 
the other hand, Diamond (1991) observes that companies with a high credit rating represent 
greater reliability for creditors and, therefore, could have access to debts of greater maturity. 
However, in the presence of informational asymmetry, they have incentives to use more short-
term resources since they estimate that their next rating will be higher, in order to obtain better 
terms on upcoming debt deals. 

Another perspective is the hypothesis of financial liquidity risk. According to Flannery 
(1986), creditors absorb the costs associated with the risk of bankruptcy to prepare restrictive 
debt contractual clauses and/or to increase the monitoring of their operations. In this sense, the 
collateral property of tangible assets, for example, acts as a “real guarantee” for creditors to mitigate 
the risks associated with loans and financing, allowing greater access to long-term resources for 
firms that have this condition. However, the increased volatility in the results represents greater 
unpredictability about the expectations of the firm to honor its obligations. Therefore, an inverse 
relationship between volatility in the results and DM is expected (Fan et al., 2012).
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Finally, in the maturity-matching hypothesis (MMH), the choice of the DM structure 
should follow a “match” with the cash flow expectations of the assets. Thus, managers would 
have control over financing needs in order to meet operational demands and, therefore, would 
distance themselves from the risk of default (Diamond, 1991). According to Emery (2001), 
when the company is faced with an increase in demand for its products, it is necessary to obtain 
more supplies to increase its production, and in this scenario, the search for external resources 
is more favorable. In this way, companies should follow a short-term debt maturity as managers 
would be prone to constantly renegotiate their debt and, thus, have greater flexibility to respond 
more efficiently to peaks in demand. Hence, MMH predicts a positive relationship between asset 
maturity and debt maturity.

2.2. the role oF Firm liFe cycle stages in Financing decisions

According to Dickinson (2011), although there is no consensus on the definition of firms’ 
life cycle stages (LCSs), the literature assumes that the LCSs present themselves as distinct and 
identifiable phases resulting from changes in internal factors (e.g., choice of strategy, financial 
resources, and managerial capacity) and external factors (e.g., competitive environment, 
macroeconomic factors). Thus, Dickinson (2011) states that the LCSs are the integrated results 
of companies’ strategies and resource allocations.

Habib and Hasan (2019) conducted a systematic review of the literature on LCSs and highlighted 
the relevance of considering them in accounting and finance studies. According to the authors, 
the hypothesis of change in the level of informational asymmetry and financial indicators that 
companies experience in each LCSs substantiate the insights into their influence on financing 
decisions. Thus, LCSs can be presented as a realistic and dynamic tool in the study of financial 
policies followed by companies. 

In this sense, several studies have empirically contributed to the construction of knowledge 
about the effect of LCSs on investment and financing decisions, highlighting: DeAngelo et al. 
(2010), Hasan et al. (2015), Faff et al. (2016), O’connor (2017), Stam and Verbeeten (2017) 
and Lobo et al. (2018). Such choices reflect the need and ability to execute investment projects, 
creditors’ risk perception, contractual terms of debt, cost of loans and financing (Lobo et al., 
2018). Therefore, it is understood that LCSs are fundamental to understanding the phenomenon 
of DM (Habib & Hasan, 2019). 

Additionally, the empirical literature on corporate finance has sought to understand the 
influence of the LCSs dynamism on capital structure decisions. In general, it appears that the 
determinants of capital structure vary significantly throughout the LCSs and point to the need 
for specific adjustments in the capital structure at each of these stages (Teixeira & Coutinho dos 
Santos, 2014; Castro et al., 2016; Faff et al., 2016; Lobo et al., 2018). 

It so happens that the explanatory variables of the capital structure are also used to analyze the 
determinants of the DM structure (Fan et al., 2012). As such, some researchers broadened the 
discussion and included LCSs as a dynamic component in financing decisions and investigated 
the effects of LCSs on debt maturity (Teixeira & Coutinho dos Santos, 2014; Lobo et al., 
2018; Geelen, 2019; Zhang & Xu, 2020). Teixeira and Coutinho dos Santos (2014) studied 
the influence of LCSs on the choices of capital structure and debt maturity of Portuguese and 
Spanish companies in the period from 1994 to 2003. The authors concluded that companies 
tend to adopt specific financing strategies as they change LCSs. Specifically, they observed that: 
(i) total debt increases during the early stages of the companies’ life cycle and decreases during 
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the last stage; (ii) leverage is negatively related to profitability at all stages of the life cycle; and 
(iii) the asset structure is positively associated with long-term debt throughout the LC, except 
in the maturity stage. 

Lobo et al. (2018) examined how the private debt market is influenced by LCSs in defining 
loan agreement terms. Using a sample of U.S. publicly traded companies from 1994 to 2015, 
they show that the cost of corporate loans decreases in the introduction and growth stages and 
reaches the minimum point in the maturity stage but increases in shake-out LCSs (turbulence) and 
decline. The authors also found that companies’ DM and leverage follow an inverted U-pattern 
along with LCSs. The authors concluded that private credit markets consider LCSs when setting 
loan prices and characteristics.

Zhang and Xu (2020) investigated the effect of LCSs on the DM of Chinese non-financial 
companies from 2009 to 2016. The authors found evidence that reinforced the idea that adjustments 
in the debt maturity structure occur dynamically, through transitions between LCSs. Specifically, 
Zhang and Xu (2020) identified that the introduction and turbulence stages negatively affected 
DM, while the growth stage brought a positive effect on long-term debt. However, the authors 
did not find significant effects of the maturity stage on the DM structure.

2.3. development oF the hypothesis

According to La Rocca et al. (2011) and Teixeira and Coutinho dos Santos (2014), changes in 
the level of information asymmetry, agency costs, ability to generate and retain cash flows, growth 
opportunities, bankruptcy risk, company size, and asset structure tend to influence financing 
decisions. Habib and Hasan (2019) highlighted that, as firms move along LCSs, they experience 
fundamental changes in internal and external key factors influencing investment, financing, and 
dividend decisions. Thus, it is expected that changes in the firm’s access to external financing 
sources and its borrowing capacity resulting from life cycle variations will be reflected in significant 
changes in the company’s capital structure and financing costs (Habib & Hasan, 2019). 

According to Lobo et al. (2018), companies in the introduction and decline stages are more 
exposed to agency problems related to the uncertainties of their operations, therefore, the risk 
of failure is greater for companies in these groups. It is understood that the lender may attempt 
to control its risk by granting loans with shorter maturity to these companies. On the other 
hand, companies in the growth and maturity stages have less asymmetric information, agency 
problems, higher tangible assets relative to future investment opportunities, and a lower risk of 
failure, implying that lenders may be willing to provide longer-term loans to these companies 
(Lobo et al., 2018). 

It is also known that profitability, the opportunity for growth, the tangibility of assets, the 
tax burden, the risk of the firm, size and age are known as determinants of the capital structure 
and maturity of debt (Fan et al., 2012). According to Dickinson (2011), these variables behave 
non-monotonically along the LCSs. In this bias, La Rocca et al. (2011) emphasized that agency 
costs and the level of informational asymmetry are different throughout the LCSs, so managers 
have specific incentives at each stage of the company to determine the adjustment of the capital 
structure and maturity of debt (Lobo et al., 2018). 
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Thus, in view of the previous evidence, we sought to evaluate the following hypothesis (H1):

• H1: LCSs are significantly associated with the DM of Brazilian firms listed on B3.

Faff et al. (2016) argue that LCSs influence debt maturity in different ways: while companies 
in the stages of introduction, decline and turbulence tend to have less access to resources, due 
to uncertainties associated with the earning potential and the ability to pay these companies, 
those in stages of growth and maturity tend to have greater profitability, payment capacity and 
therefore greater access to long-term resources. In this context, Zhang and Xu (2020) adds that, 
as companies in the stages of introduction, turbulence and decline have reasonable uncertainty as 
to their ability to generate profit, cash, pay dividends and/or bonds, they have higher bankruptcy 
costs. Therefore, companies at this stage will have lower debt maturity when compared to those 
classified in growth and maturity LCSs, which have higher profitability, greater compensation 
capacity of shareholders and capital providers. As a result, they will also have greater access to 
long-term sources of funding.

3. METHODOLOGICAL PROCEDURES

3.1. sampling, data collection and data analysis techniques

The sample consisted of 370 non-financial Brazilian companies listed on B3 in the period 
2010-2019. Financial data, on a quarterly basis, were obtained from COMDINHEIRO and 
macroeconomic data from the portal of the Brazilian Institute of Geography and Statistics 
(IBGE). This period was selected from the mandatory disclosure of the statement of cash flows 
(SCF) to identify the LCSs according to Dickinson (2011), and to avoid biases due to differences 
in accounting practices (before 2010 with the partial adoption of international accounting 
standards). The data were analyzed by descriptive statistics, tests of differences between means, and 
regression analysis with panel data using the STATA 16® software. The procedures for evaluating 
econometric assumptions were performed according to Wooldridge (2010).

3.2. models and variables

To perform the empirical analysis of the hypothesis (H1) the following models proposed 
from Kayo and Kimura (2011), Stephan et al. (2011), Kirch and Terra (2012), Fan et al. 
(2012) and, Orman and Köksal (2017) were used:
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3.2.1. Dependent variables

The Corporate Finance literature suggests, as a proxy for debt maturity, the proportion of loans 
and long-term financing in relation to total debt (Fan et al., 2012; Stephan et al., 2011; Kirch & 
Earth, 2012; Orman & Köksal, 2017). However, this debt maturity proxy presents some fragility 
due to the difficulty of reflecting the distance between debt maturities, since its metric groups 
a proportion of the amount of long-term debt in relation to all bonds and considering that it 
omits information on the weighted average of the maturity of the different sources of financing 
of the company. In addition, we observed that debt maturity is assumed when the average term 
of debt may be higher, or shorter, regardless of the level of indebtedness. 

In this sense, aiming at an approximation of the maturity structure of the debt of the companies 
and greater consistency of the results, a metric that represents the average term of payment of 
loans and financing was used. This proxy is an adaptation of the average payment and receipt 
terms that originate from the Financial Statement Analysis literature (Penman, 2013). The 
advantage of this metric is that it considers the movements of debt fundings and payments and 
not just the proportional balance of long-term debt used in the traditional proxy referenced in 
the literature. The variables operationalization used in the models is presented in Appendix A.

3.2.2. Independent Variables

3.2.2.1. Proxy for the firm’s life cycle (variable of interest)

In order to identify the different LCSs, the present study followed the approach taken by 
of Dickinson (2011). Some previous studies used this approach to relate the firm’s life cycle to 
the capital structure (Castro et al. 2016; Tian et al., 2015; Faff et al., 2016; Lobo et al., 2018). 
According to Habib and Hasan (2019), Dickinson’s model (2011) assumes that the transition of 
companies between the LCSs is not linear. In this way, the LCSs gain a dynamic aspect, referred 
to as an “organic” approach, oriented to assume the possible transitions between the different 
stages no matter which one it is in. Habib and Hasan, (2019) highlight the model’s considerable 
prestige since it has a greater ability to forecast future profitability and growth rates, capture 
economic events and better specification of financial variables during the different stages. 

Based on the classification of the firm’s life cycle in the stages of introduction, growth, maturity, 
turbulence and decline, Dickinson (2011) used accounting information extracted from cash flows 
(operation, investment, and financing). The combinations of cash flow signals are grouped into 
five LCSs as shown in Table 1.
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3.2.2.2. Determinants of Debt Maturity

Therefore, considering the literature, the following variables were considered: Profitability, 
Growth Opportunity, Asset Tangibility (Kayo & Kimura, 2011; Kirch & Terra, 2012 and Fan 
et al., 2012) , Size (Stephan et al., 2011; Fan et al., 2012; Orman & Köksal, 2017), Volatility in 
Results (Stephan et al., 2011; Kirch & Terra, 2012; Orman & Köksal, 2017) , the Tax Burden 
(Stephan et al., 2011; Fan et al., 2012; Orman & Köksal, 2017), Herfindhal-Hirschman-Index 
(Kayo & Kimura, 2011; Smith et al., 2015) , the Financial Cycle (Penman, 2013), Inflation 
Volatility (Kirch & Terra, 2012; Fan et al., 2012), Corporate Governance Level, the Economic 
Segment and the company age (Kirch & Terra, 2012) to control the influence of LCSs on DM. 
Operationalization and expected relationships for these variables were detailed in Appendix A.

4. DATA ANALYSIS AND RESULTS DISCUSSION

4.1. descriptive statistics and tests oF diFFerences between means (t-test)

Initially, we analyzed the descriptive statistics of the quantitative variables of the econometric 
models (Table 2). In general terms, some variables presented high dispersion, such as: RENTit, 
MTBit, σRESit, TAXBit. Previous studies that analyzed quarterly accounting data have reported 
greater dispersion in the data, although they allow better estimates, in several contexts (Pimentel 
& Aguiar, 2012). We found that the DM (DEBTMATit) was 56%, which shows that more than 
half of the loans and financing obtained by the companies in the sample are long-term, which is 
aligned with the studies by Fan et al. (2012) and Kirch and Terra (2012), and higher in relation 
to the studies by Stephan et al. (2011) and Orman and Koksal (2017). This difference arises, 
in the perspective of Kirch and Terra (2012), from structural factors such as the level of credit 
market development, and availability of long-term resources, among others. When analyzing 
the DM (ADRTit) alternative proxy, an average turnover of 6.9 was observed, indicating that the 
average debt payment term of the sample companies is renewed almost 7 times a year. The logic 
is based on the understanding that the greater the debt turnover within the year, accordingly, 
the greater the adjustment of the debt maturity structure. 

Table 1 
Classification of cash flows as a proxy for the firm’s life cycle

1
Introduction

2
Growth

3
Maturity

4
Turbulence

5
Decline

OCF – Operating cash flow - + + - + + - -
ICF – Investment cash flow - - - - + + + +

FCF – Financing cash flow + + - - + - + -

Source: Dickinson (2011).
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The analysis of the observation proportions by LCSs shows that 40% of the observations are 
in the maturity stage, 26.8% in the growth stage and the rest of them are divided between the 
introduction, turbulence and decline LCSs. Although structural differences were observed between 
the capital markets of each country, especially between emerging and developed markets, this 
sample distribution was also found in all international studies (Dickinson, 2011; Castro et al., 
2016; Tian et al., 2015; Faff et al., 2016; Lobo et al., 2018; Zhang & Xu, 2020). This means that 
most of the Brazilian companies selected in the period were in stages with lower uncertainties 
and better conditions for debt rollover, which may reflect on debt costs and accessibility to 
indebtedness (Hasan et al., 2015; Habib & Hasan, 2017; Ylhaimen, 2017).

Subsequently, we carried out Difference Between Means Tests (T-test) for the dependent 
and independent variables between the LCSs (Table 2). In general terms, the comparison of 
the interest variables DEBTMATit and ADRTit between the LCSs demonstrates the existence 
of statistically significant differences in the means between the different stages. These results 
reinforce the findings of research such as La Rocca et al. (2011), Tian et al. (2015), Teixeira and 
Coutinho dos Santos (2014), Rehman et al. (2016) and Castro et al. (2016). In this sense, tests 
of differences between means of LCSs-dependent variables provide primary pieces of evidence 
that DM is different in each LCSs, reinforcing the research hypothesis. For Dickinson (2011), 
the firm’s Life Cycle establishes conditions on the moment in which companies signal that there 
have been significant changes in accounting information. La Rocca et al. (2011) explained that 
the dynamics of LCSs show differences in the level of informational asymmetry, reputation, 
and agency costs of companies at a given stage. With that in mind, Teixeira and Coutinho dos 
Santos (2014) state that, in the transitions between the ECVs, companies experienced different 
incentives that resulted in strategic or situational adjustments to their financing choices.

Similarly, statistically significant differences were observed in the means of the control variables 
in each LCSs, this result converges with those observed by La Rocca et al. (2011), Dickinson 
(2011), Tian et al. (2015), Rehman et al. (2016), Castro et al. (2016), Habib and Hasan (2019) 
and reinforce that the control variables change as companies move along the LCSs.

4.2. association between lcss and dm

To evaluate the research hypothesis (H1), the econometric models described in section 3.2 were 
used with the results reported in Table 3. We observed that, for the two econometric models, the 
Wald Test (x²) was statistically significant at a level of 1%, indicating that the models estimated 
by generalized least squares (GLS) were well specified and validated.

We verified in Model 1 that companies in the stages of maturity, turbulence, and decline 
tend to have a negative association with DM (DEBTMATit) 0.014, 0.019 and 0.034 lower than 
those in the Introduction stage. Faff et al. (2016) used the maturity stage as a benchmark for 
comparison and found a positive association between the introduction and growth stages and the 
DM, however, they also found a negative association with the turbulence stage. In this context, 
Lobo et al. (2018) used the turbulence stage as a basis for their analysis and observed a positive 
association between the growth and maturity stage and DM and found a negative association 
with the decline stage. Zhang and Xu (2020) used the maturity stage as a reference for analysis 
and, thus, observed a negative association between the introduction stage, the turbulence stage, 
and the DM, but a positive association with the growth stage. 
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Table 2 
Descriptive statistics of the variables used in econometric models (2010-2019)

Variables

LCSs

Note

Total
Introduction Growth Maturity Turbulence Decline

µ σ CVDif. 
µ

Dif. 
µ

Dif.
µ

Dif. 
µ

Dif.
µ

DEBTMATit 0.025** -0.140*** -0.026*** 0.110*** 0.238*** 10467 0.566 0.310 0.547
ADRTit 0.433*** 0.160*** -0.292*** -0.057 -0.020 4023 6.909 1.013 0.146
RENTit 0.032** -.0061*** -0.088*** 0.065*** 0.346*** 9738 -0.002 0.438 -219
MTBit -3.074 -5.787*** -6.727*** -3.346 48.729*** 8942 -2.252 87.985 -39,069
SIZEit 0.324*** -0.787*** -0.588*** 0.727*** 2.318*** 10467 21.49 2.130 0.099
TANGit 0.013* -0.028*** -0.034*** 0.060*** 0.077*** 10300 0.269 0.220 0.817
σRESit -0.144 -4.092*** 1.031 3.891** 2.642 9730 1.277 49.193 38.522
TAXBit 0.098 -0.018 0.047 0.039 -0.286*** 10467 0.221 2.469 11.171
HHIit 0.005*** 0.001 0.007*** -0.008*** -0.020*** 10467 0.035 0.048 1.371
FINCYCLEit -0.185*** 0.209*** 0.139*** -0.205*** -0.667*** 7237 4.982 0.986 0.197
σIPCAt 10467 0.016 0.005 0.312

Group (%) Error Standard Confidence interval 95%
Introduction 10.90 0.003 0.103 0.115
Growth 26.80 0.004 0.259 0.276
Maturity 40.10 0.005 0.391 0.410
Turbulence 14.00 0.003 0.134 0.147
Decline 08.30 0.003 0.078 0.088

Note: All variables were winsorized in the range between 1% and 99%. *** p<0.01, * * p<0.05, * p<0.1, that is, statistically significant at the levels of 1%, 5% and 10%, 
respectively. The T-test was used to verify significant differences between the means of the groups; µ-mean; σ-standard deviation; CV – Coefficient of variation; Obs. 
- Number of observations; DEBTMATit - Debt Maturity; ADRTit - Average repayment term for loans and financing; RENTit – Profitability; MTBit – Market-to-book; 
SIZEit – Size; TANGit - Tangibility of assets; σRESit - Volatility of the result; TAXBit - Tax burden; HHIit - Herfindhal-Hirchsman Index; FINCYCLEit - Financial Cycle; 
σIPCAt - Inflation volatility as measured by the IPCA.
Source: Survey data.
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Table 3 
The effects of LCSs on the Debt Maturity of Brazilian companies in the period 2010-2019

Model 1 Model 2
Variables of interest (DEBTMATit) (ADRTit)

Growth (H1) 0.004 (0.007) 0.020 (0.048)
Maturity (H1) -0.014* (0.007) 0.294*** (0.049)
Turbulence (H1) -0.019** (0.009) 0.312*** (0.062)
Decline (H1) -0.034*** (0.010) 0.110 (0.069)

Variables of control
RENTit (+) 0.026** (0.011) -0.104 (0.065)
MTBit (-) -0.000 (0.000) 0.002 (0.001)
SIZEit (+) 0.074*** (0.004) 0.109*** (0.027)
TANGit (+) 0.143*** (0.029) 0.434** (0.180)
σRESit (-) 3.86 e-05 (3.43 e-05) 0.000 (0.000)
TAXBit (+/-) 0.000 (0.000) -0.002 (0.029)
IHHit (-) 0.275 (0.463) -4.283 (3.969)
FINCYCLE (+/-) -0.012*** (0.004) 0.257*** (0.034)
σIPCAt (-) -0.846 (4.269) -15,230 (25.000)
N1i (+/-) 0.070*** (0.027) 0.001 (0.150)
N2i (+/-) 0.066** (0.031) -0.004 (0.143)
NMi (+/-) 0.087*** (0.016) -0.093 (0.090)
Intercept -0.961*** (0.118) 3.332*** (0.752)
Wald (x²) 805.46*** 300.25***
Comments 6.368 2.982
Number of Companies 261 177
Panel Type EA EA
Sector Control Yes Yes
Year Control Yes Yes
Chow test (Pooled x EF) 28.75*** 16.95***
Breush-Pagan test (Pooled X EA) 17152.8*** 5877.7***
Hausman test (EF x EA) 201.78*** 71.64***
Jarque-Bera test (normality) 71.87 78.78
Average FIV (multicollinearity) 1.475 1.456
Wald test (heteroscedasticity) 5.2 e+29*** 1.8 e+31***
Wooldridge test (autocorrelation) 467.176*** 70.730***

Note: *** p<0.01, * * p<0.05, * p<0.1, that is, statistically significant at the levels of 1%, 5% and 10%, respectively. 
Standard errors in parentheses. Winsorized data between 5% and 95%. The Generalized Least Squares (GLS) with 
adjustments for heteroscedasticity and conformal autocorrelation (Wooldridge, 2010).
Source: Survey data.
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Although the model of the present study presents an inverse relationship in the transition to 
the maturity stage, it is noteworthy that in the studies of Faff et al. (2016) and Zhang and Xu 
(2020) positively significant economic effects were observed in the transition from the maturity 
to the growth stage. In the present study, the evolution of LCSs from the introduction stage was 
analyzed, so the finding of a reduction in the DM structure in the transition from the growth to 
the maturity stage is consistent with previous evidence. Therefore, the results of Model 1 reinforce 
the analyzed hypothesis (HI) of the existence of a significant association between LCSs and DM 
and converge with the studies of Faff et al. (2016), Lobo et al. (2018) and Zhang and Xu (2020). 

When observing the negative sign of the relationship of coefficients between the maturity 
stages, turbulence and decline on the DM it is shown successive reductions in the DM structure, 
as the firm moves towards decline. Thus, by controlling the other DM deterministic factors, it 
is understood that the increase in uncertainties about business continuity and the decrease in 
the debt settlement capacity of companies in the turbulence and decline stages make firms face 
greater challenges in accessing long-term resources. From the perspective of Lobo et al. (2018), 
creditors become more cautious with these companies in these LCSs, increasing the monitoring 
of contracts and reducing the maturity structure of this debt.

Additionally, we could observe in the Model 2 that the variable (ADRTit) (average debt 
repayment term) increases by 0.294 and 0.312, respectively, for companies classified in LCSs 
for the maturity and turbulence stages (at a level of 1% significance). However, a signal change 
was observed in the relationship between LCSs and DM. Therefore, we found that the maturity 
and Turbulence is associated with increased MD.

Regarding the Maturity’s LCS, this result was expected and is associated with the perception 
of lower risk and greater ability to return and remuneration to capital providers. However, the 
Turbulence’s LCS refers to a stage in which the company presents heterogeneous cash flow behaviors, 
and, different from that observed in other LCSs, this fact is considered a higher risk signaling 
when compared to the data of companies classified in the Maturity’s LCS, for example; soon, a 
negative relationship was expected. However, it is noteworthy that these coefficients capture the 
association of each LCS compared to that used as a reference, which is, in the present study, the 
Introduction’s LCS. Therefore, companies classified in maturity and Turbulence’s LCSs tend to 
have average payment terms higher than those classified in the Introduction’s LCS.

According to Faff et al. (2016), Zhang and Xu (2020), these results are explained by the firm’s 
ability to generate sufficient resources to remunerate the various sources of financing (shareholders, 
creditors, etc.), and thus capital providers will be more likely to grant funds to those companies 
that are in the Growth and Maturity stages (as they tend to be more profitable and at lower 
risk of bankruptcy), which would result in higher DM for these companies. In turn, companies 
classified in the Introduction, Turbulence and Decline’s LCSs tend to have higher costs and 
risk of bankruptcy, so providers would be willing to lend them resources with higher costs and 
shorter maturities, reducing DM.

When analyzing the Model 1’s control variables, we observed that profitability (RENTit), size 
(SIZEit), tangibility (TANGit), financial cycle (FINCICLEit), corporate governance level (N1I), 
level 2 of corporate governance (N2I) and the new market (NMI) were statistically significant for 
explaining the variation in DM. Variable (RENTit) showed a positive and a significant correlation 
with debt maturity, corroborating the result obtained by Fan et al. (2012). According to these 
authors, more profitable companies have longer debt maturity structures, as companies would 
seek to increase tax protections from indebtedness by taking long-term debt. Thus, a positive 
relationship between profitability and debt maturity structure is expected. 
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The (SIZEit) variable presented a positive and significant correlation with DM, which converges 
with the papers from Stephan et al. (2011), Fan et al. (2012), Kirch and Terra (2012), Teixeira 
and Coutinho dos Santos (2014), Rehman et al. (2016), Orman and Köksal (2017) and Zhang 
and Xu (2020). According to Stephan et al. (2011), agency conflicts between creditors and 
shareholders faced by smaller companies are likely to be greater in variety and severity than in 
large companies. For the authors, reducing DM for smaller companies could help mitigate these 
agency problems, since they would be more exposed to contracts to renew their debts. On the 
other hand, larger companies would not need this exposure and thus, their debt rollovers can be 
extended over longer terms. Furthermore, Stephan et al. (2011) explain that large companies are 
more transparent in terms of information than medium and small companies as well as are less 
prone to bankruptcy costs, thus improving creditors’ confidence in granting credit at lower costs. 

The (TANGit) variable showed a positive and significant correlation with DM. This result 
reinforces the findings of Fan et al. (2012); Kirch and Terra (2012) and Orman and Köksal (2017). 
As explained by Fan et al. (2012), the greater proportion of tangible assets acts as a “guarantee” 
that facilitates access to external financing, mitigating the agency problems associated with debt 
contracting. Therefore, it is reasonable to expect that a greater proportion of tangible assets will 
support greater long-term financing. 

The analysis of the association between the firm’s financial cycle (FINCYCLEit) and the DM 
measured by (DEBTMATit) and the (ADRTit) has presented a negative association for the former 
and a positive association for the latter. Regarding (DEBTMATit), it so happens that longer 
financial cycles require a greater need for financing. However, a significant part of this refers 
to financing with suppliers, employees, and other short-term obligations. This would cause the 
level of debt to increase, and most of it would be made up of short-term debt, so the ratio of 
long-term loans and financing to total loans would tend to decrease. 

In turn, when using the metric (ADRTit) we found that the effect of (FINCICLEit) is positive, 
which suggests a longer average debt payment term for those companies that have longer financial 
cycles. These results converge with previous evidence observed in the finance literature (D’amato, 
2020; Wang et al., 2014), however, they call into question the adequacy of the debt maturity 
metric normally used by the literature (Fan et al., 2012; Kirch & Terra, 2012) and Orman and 
Köksal (2017).

Analyzing the association between the Corporate Governance Level (N1I), (N2I) and (NMI) 
and DM, statistical significance is observed in all. Additionally, the positive coefficients of the 
relationship suggest that, as companies move to more structured levels of Corporate Governance, 
creditors have their risk perception reduced and, thus, the quality of these companies is reflected 
in better conditions on loan and financing agreements (Ashbaugh-Skaife et al., 2006). 

Finally, the analysis of the associations between control variables of Model 2 shows that: 
(SIZEit), (TANGit) and (FINCICLEit) remained statistically significant in explaining DM and 
reinforced the evidence observed in Model 1. However, the variable (FINCICLEit) remained 
statistically significant, though, with a negative coefficient with the dependent variable (ADRTit) 
suggesting that companies with longer cycles tend to have longer debt repayment terms, which 
is consistent with the concept that companies with longer financial cycles need longer terms to 
finance their activities.
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5. FINAL REMARKS
The aim of this study was to analyze the association between the firm’s LCSs and the DM 

of Brazilian companies listed in B3. The descriptive, documentary work with a quantitative 
approach analyzed quarterly data from a sample of 370 non-financial companies listed in B3 
from 2010 to 2019, using descriptive statistics, tests of differences between means, and regression 
with panel data.

The results confirmed the hypothesis that LCSs are significantly associated with DM. We 
observed that the means (medians) of DM present an inverted U-shaped behavior, consistent 
with the evidence from previous research conducted in foreign markets (Faff et al., 2016, Lobo 
et al., 2018; Zhang & Xu, 2020). In addition, there is a trend of marginal growth of MD in 
the introduction, growth and maturity stages with successive reductions in the turbulence and 
decline stages. Faff et al. (2016), Lobo et al. (2018) and Zhang and Xu (2020) also observed this 
behavior, which reinforces the theoretical expectation that financing policies are related to the 
characteristics of each LCSs on financial constraints that require specific strategies for raising and 
allocating resources. Econometric tests were consistent, including the alternative proxy proposed 
to capture DM from its average terms, reinforcing the evidence on the phenomenon of decisions 
about it and suggesting the use of alternative and more appropriate metrics to capture the DM 
structure. 

The results contribute to the academic environment, and the studies of this field by presenting 
evidence that reinforces the importance of considering dynamic aspects of financial decisions 
as well as by filling a quite unexplored gap in the corporate finance literature. Additionally, this 
study suggests the use of an alternative proxy with a better capacity to capture the DM and 
highlights the importance of considering the financial cycle variable as representative for the 
phenomenon of financing decisions. 

For managers, board members, credit committees, and capital providers in general, the present 
study provides empirical evidence that supports the importance of considering LCSs in credit 
analysis, since the proxy can contribute to the risk management and resource allocation process. 
Furthermore, the evidence on the effect of LCSs presented can help analysts and investors in 
the decision-making process on the allocation of financial resources (credit, investments, etc.).

Despite the contributions, the study presents scope limitations, as it analyzed data from a 
non-probabilistic sample, focused on the association between the variables (LCSs and DM), and 
did not consider other possibilities such as credit availability, environmental dynamism, political 
connections, among other aspects that could impact DM. In this sense, it is suggested to consider 
other control possibilities, such as capital cost, bank spread, and availability of resources, among 
others that can be associated with the phenomena of capital structure and DM. Furthermore, it is 
suggested to use difference-in-difference method to assess the causality between LCSs and DM.
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APPENDIX A

Operationalization of variables

Variable Description Operationalization Signal 
Expected Rationale

DEBTMATit Debt Maturity it

it

EFNC
PT

Fan et al. (2012); Kirch and 
Terra (2012) and Orman and 

Köksal (2017)

ADRTit

Average Debt 
Repayment 

Term

it it 1

it

EFT  EFT  
2ln *360  

CEFT

− + 
    
 
  

Adapted from Penman (2013)

RENTit Profitability it

it

EBITDA
AT

 
 
 

(+)
Kayo and Kimura (2011); 

Kirch and Terra (2012) and 
Fan et al. (2012)

MTBit

Market-to-
book

it

it

VMA
PLA (-)

Kayo and Kimura (2011); 
Kirch and Terra (2012); Fan et 

al. (2012)

SIZEit Size ln(ATit) (+)
Stephan et al. (2011); Kirch 

and Terra (2012) and Orman 
and Köksal (2017)

TANGit

Tangibility of 
assets

 
AI
AT  

 

(+)
Kayo and Kimura (2011); 

Kirch and Terra (2012); Fan et 
al. (2012)

σRESit

Volatility in 
results

it it 1

it it 1

EBITDA
AT

EBITDA EBITDA
AT AT

2

σ

−

−

 
 
 
 

     
 
   +      
  
     

(-)
Stephan et al. (2011); Kirch 

and Terra (2012) and Orman 
and Köksal (2017)

TAXBit Tax Burden it

it

TP
LAIR (+/-)

Stephan et al. (2011); Fan et al. 
(2012) and Orman and Köksal 

(2017)

HHIit

Herfindhal-
Hirschman 

Index

it
1SQ
n

11
n

  −    
  −    

(-) Kayo and Kimura (2011); 
Smith et al. (2015)

FINCYCLEit

Financial 
Cycle ln(PMRECit – PMPFORNit) (+/-) Adapted from Penman (2013)

σIPCAt

Volatility in 
inflation 

t

t

IPCA
IPCA

σ
µ

 
 
 

(-) Kirch and Terra (2012); Fan et 
al. (2012)
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Variable Description Operationalization Signal 
Expected Rationale

GOVLEVELit

Corporate 
Governance

Level

Dummy variable that assumes 
value 1 for each corporate 

governance level in year t, 0 for 
the others.

(+/-) Kirch and Terra (2012)

INDUSTRYi

Economic 
Segment

Dummy variable that assumes 
value 1 for each industry in 

year t, 0 for the others.
(+/-) Kirch and Terra (2012)

YEARSit

Control of the 
years

Dummy variable that assumes 
value 1 for each year t, 0 for 

the others.
(+/-) Kirch and Terra (2012)

Note: PT – Total liabilities; AT – Total assets; EFNC – Non-current loans and financing; EFT – Total Loans and 
Financing; CEFT – Funding of new loans and total financing. Variable ADRTit is an adaptation of the average 
terms of payments and receipts that originate from the literature on the Analysis of Financial Statements; EBITDAit 
- Earnings before interest, taxes, depreciation and amortization; VMAit - Stock market value; PLAit - Equity value of 
shares; ATit - Total assets; AIit - Fixed assets; TPit - Tributes paid; LAIRit - Profit before income tax; SQit - Sum of 
squares of each company’s market share measured by net revenue; nit - Number of companies; PMRECit - Average 
sales receipt time; PMPFORNit - Average Payment term to Supplier; CLit – Client; RLit - Net income; FOit – Supplier; 
CPit – Purchases; PMRECit - Average term of receipt; PMFORMit - Average payment term suppliers; IPCAt - Broad 
consumer price index.
Source: Prepared by the author.
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