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FINANCE AND BANKING ECONOMICS

Corporate life cycle and credit scoring
Ala’a Adden Abuhommous

College of Business, Banking and Finance Department, Mutah University, Al-Karak, Jordan

ABSTRACT
This paper examines how the corporate life cycle affects credit 
scoring. Previous empirical studies have shown that the life cycle 
has an impact on financial policies, creditworthiness, risk and per-
formance. This study utilizes panel data of U.S. listed companies for 
the period 1985–2017. The Dickinson model, which divides the life 
cycle into four stages (introduction, growth, mature, and decline), is 
used. The Probit model is employed to investigate this relationship. 
The findings show that firms in the introduction, growth, and 
maturity stages have a favorable and significant impact on the 
likelihood of a positive credit rating change (upgrade). Conversely, 
firms in the decline stage show a negative relationship with credit 
rating positive upgrades. This suggests that credit rating agencies 
consider a firm’s life cycle status. Therefore, firms should strive to 
reach the growth and mature phases in order to benefit from higher 
credit ratings.
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1. Introduction

Credit rating agencies, such as S&P, assign credit rating scores to most publicly traded 
U.S. firms based on their perception of the firms’ creditworthiness and credit quality. 
These agencies rely on three major categories of information to assign credit ratings: 
the firm’s financial data, its corporate governance mechanism, and the macroeco-
nomic conditions in which it operates (see AlHares et al., 2018). A vast amount of 
empirical literature has been published that aims to determine the factors affecting 
firm rating decisions. In their survey, Graham and Harvey (2001) indicate that credit 
rating is one of the most important factors that affect the financing decision of firms 
because it can be a good indicator of a firm’s financial creditworthiness. Credit rating 
is one of the most important factors that is used by both issuers and investors of 
bonds to determine risk premium and bond marketability. Thus, it is very important 
to examine the factors that affect a credit rating decision. Previous researches have 
demonstrated that credit ratings are influenced by a variety of factors, including 
capital structure (Kisgen, 2006), cost of equity (Hasan et al., 2015), bankruptcy and 
financial distress (Akbar et al., 2020; Al‐Hadi et al., 2019); operational leanness 
(Bendig et al., 2017), earnings management (Hill et al., 2019; Kim et al., 2013), 
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corporate governance and ownership structure (Ashbaugh-Skaife et al., 2006; Kiesel & 
Lücke, 2019; Lin et al., 2020), sentiments-risk relationship (Akbar et al., 2021) 
financing restructuring decision (Akbar et al., 2022); macroeconomic factors 
(Boumparis et al., 2019; Figlewski et al., 2012), auditing firm (Bhandari & Golden,  
2021), capital intensity (Attig et al., 2013), working capital management 
(Abuhommous et al., 2022); and lending spread (Amin et al., 2023). These studies 
highlight the significant impact of the firm life cycle on financial decisions, invest-
ment choices, profitability, and risk. These factors collectively influence firm cred-
itworthiness, which in turn impacts firm credit ratings.

Building upon the existing literature, our study contributes significantly by investigat-
ing the association between the corporate life cycle and credit scoring. We aim to 
examine whether a firm’s credit rating is influenced by its current stage in the life cycle 
and whether downgrading or upgrading is affected by the life cycle. Through this 
exploration, we provide valuable insights to the field.

The “dynamic resources-based view” of the firm indicates that a firm’s competitive 
advantage is derived from the interaction between the resources and capabilities it 
possesses. The firm’s competitiveness evolves over time due to the evolution of its 
resources and capabilities. Specifically, the dynamic resources-based theory discusses 
how the life cycle (introduction, development, and maturity) of a firm’s capabilities may 
positively or negatively impact its performance (see Hasan et al., 2015).

This paper demonstrates how the life cycle theory provides valuable insights into the 
shifts in credit ratings, driven by factors such as competitiveness, financial performance, 
debt levels, business stability, and capabilities that transform across life cycle stages. 
Credit scoring agencies take these considerations into account when assessing a firm’s 
creditworthiness. According to this theory, the firm’s life cycle comprises four distinct 
phases: introduction, growth, maturity, and decline.

The life cycle theory postulates that a firm’s characteristics, including aspects like 
asymmetric information, risk, agency costs, and creditworthiness, vary across the differ-
ent stages of the firm’s life cycle. Consequently, the firm’s credit rating undergoes 
changes.

Firms in the introduction phase often grapple with issues of information asymmetry, 
coupled with uncertainty about future operating and cash flows. During this stage, these 
firms typically encounter challenges such as low operating cash flow, negative or modest 
profit margins, and an elevated likelihood of debt default. Consequently, companies in 
the introduction stage tend to hold lower credit ratings. Similarly, firms in the decline 
phase contend with heightened competition, reduced productivity, notably low cash flow 
per customer, and declining sales. In contrast, the growth and maturity phases yield 
greater profitability for a firm, characterized by increased revenue, heightened employee 
productivity, stable revenues and operational cash flows, and robust market acceptance 
of their products.

Recent research has been delving into the relationship between the firm’s life cycle and 
finance and accounting decisions (refer to Wahlen et al., 2018, pp. 128–131). Dickinson 
(2011) utilizes the cash pattern involving operating, investing, and financing cash flows 
to measure the firm life cycle. She suggests that categorizing a firm’s life cycle based on 
the cash flow pattern can aid creditors and analysts in identifying potential risks 
associated with the firm.
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Our findings make a valuable contribution to the expanding body of literature 
exploring the firm’s life cycle. Firstly, we extend prior research that focused on how 
a firm’s characteristics influence credit ratings. This comprehensive perspective improves 
our understanding of the interplay between the life cycle and market evaluation of the 
firm-specific risk (credit rating). Secondly, we document the impact of the firm’s life 
cycle on changes in credit rating (upgrading or downgrading). We find that firms in the 
introduction, growth, and mature stages have a positive impact on the likelihood of 
experiencing a positive change (upgrading) in credit ratings. This research aims to extend 
our understanding of the relationship between a firm’s life cycle and its credit rating. This 
understanding help the firm’s managers in comprehending the relationship between 
their strategic decisions and the current stage of the firm’s life cycle, which in turn affects 
the market valuation of the firm’s risks. Therefore, the efforts firm’s management should 
be directed toward reaching the maturity stage, as it increases the likelihood of obtaining 
a higher credit rating.

Using a sample of listed firms in the U.S. stock market from the period 1985 to 2017, 
this paper unveils a significant impact of the firm’s life cycle on its credit rating. The 
findings indicate that the firm’s risk undergoes changes as it progresses through different 
stages. The primary contribution of this paper lies in enhancing our comprehension of 
the interplay between the corporate life cycle and credit scoring.

The subsequent sections of this paper are structured as follows: Section 2 offers 
a comprehensive review of the existing literature and delineates the process of hypothesis 
development. Section 3 presents the data and descriptive statistics. In Section 4, the 
econometric specifications and methods are outlined. The analysis and interpretation of 
the results are provided in Section 5. Lastly, Section 6 concludes the paper by summariz-
ing the research findings and their implications.

2. Literature review and hypotheses

Numerous studies have investigated the impact of a firm’s life cycle on the financial 
performance, risk, management practices of the firm. Jenkins et al. (2004) highlight that 
firms adopt different market and management strategies at different life phases. They 
emphasize that cost efficiency or product differentiation strategies are implemented 
based on the life stage, wherein firms tend to incur losses during early and introduction 
phases and generate profits during maturity. Agarwal and Audretsch (2001) explore the 
relationship between firm size and survival likelihood, considering the industry life cycle 
as a moderating factor. Their findings propose that small entrant firms face lower 
survival prospects, while mature firms are more likely to survive. Hasan and Cheung 
(2018) investigates the association between corporate life cycle phases and firm capital. 
He argues that corporate life cycle has implications for strategic management decisions, 
productivity, and efficiency.

In accordance with the life cycle hypothesis, a firm’s journey can be classified into four 
distinct stages: introduction, growth, maturity, and decline. The introduction stage, the 
initial step of a company’s life cycle, indicates its market entry. Firms are dealing with an 
asymmetric information problem and limited human capital investment at this stage. 
These variables contribute to investment inefficiency (Ahmed et al., 2020) which pro-
motes a prudent capital structure strategy that relies more on equity financing (Hasan & 
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Cheung, 2018). Furthermore, organizations are more likely to use earnings management 
practices (Hussain et al., 2020) and have lower levels of organizational capital (Hasan and 
Habib, 2017). As a result, asymmetric information has a substantial impact on a firm’s 
trade credit strategy. Consequently, the presence of asymmetric information significantly 
shapes a firm’s trade credit strategy. This leads to a preference for trade credit over more 
expensive bank loans. In this context, Hasan et al. (2021) emphasize that firms in the 
introduction stage often encounter financial constraints, requiring their reliance on trade 
credit due to elevated risk and operational uncertainty. Firms in the introduction phase 
experience more idiosyncratic and cash flow volatility, information asymmetry, and 
a higher possibility of facing bankruptcy risk in comparison to firms in the growth and 
mature phases (Habib & Hasan, 2017). This stage in the life cycle elevates the potential 
for financial distress (Al‐Hadi et al., 2019). Furthermore, firms in the introduction phase 
incur greater lending spreads than their mature-phase counterparts (Amin et al., 2023). 
These evidences have a negative impact on the creditworthiness of the firm, leading to 
lower credit ratings.

According to the life cycle theory, firms proceed from the introduction stage to the 
growth stage, and then to the mature stage. During the growth stage, firms expand in 
terms of sales, demand, market share, and profitability (Dickinson, 2011). Furthermore, 
this growth is frequently differentiated by improved product differentiation. Firms in the 
mature stage maintain a more consistent market share while experiencing slower growth 
in sales, revenue, and profits. Firm’s risk is reduced during growth and mature stages, as 
indicated by lower firm-specific risk, information asymmetry, cash flow volatility, and 
financial distress (Dickinson, 2011; Habib & Hasan, 2017; Hasan & Habib, 2023; Hasan 
et al., 2021). Firms in these stages enjoy financial stability, exhibiting low probabilities of 
bankruptcy and financial distress (Al‐Hadi et al., 2019; Akbar et al., 2019). The cost of 
debt is low, and equity costs are also reduced (Amin et al., 2023; Hasan et al., 2015). 
Additionally, firms in growth and maturity stages have a good financial reputation 
(Akbar et al., 2022). Mature firms exhibit more stable dividend policies and higher 
returns on investment (DeAngelo et al., 2006). Furthermore, Wang et al. (2020) find 
that mature firms, benefiting from a surplus of funds, can make excessive investments in 
working capital without experiencing a decline in profitability. Additionally, investment 
efficiency begins to improve during the growth and mature stages, with mature firms 
having the maximum level of efficiency (Ahmad et al., 2021). Consistent findings within 
the relevant literature consistently indicate that a firm’s creditworthiness improves as it 
progresses from the introduction stage through the growth stage to the mature stage. 
Consequently, firms in these stages demonstrate heightened market stability, sufficient 
resources, considerable expertise, operational and financial stability, and a track record of 
higher profitability (Habib & Hasan, 2019; Akbar et al., 2019). Therefore, we anticipate 
that firms in this life cycle stage will exhibit an elevated level of creditworthiness, leading 
to higher credit ratings.

The last stage of the firm’s life cycle is the decline stage occurs when it has significantly 
low profit margins, operational and financial losses, reduced sales volume, and the need 
to cut investments and sell assets owing to decreased demand. During this stage, the firm 
must choose between two options. The first alternative entails shutting down operations 
and selling the company. Alternatively, the firm can choose to reshape its competitive 
advantage through innovation and so begin a new life cycle. Overall, this stage is 
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characterized by heightened risk and operational uncertainty (Dickinson, 2011), com-
pounded by low investment efficiency (Ahmad et al., 2021) and an elevated likelihood of 
bankruptcy risk (Al‐Hadi et al., 2019; Akbar). The shake-out stage of the company’s life 
cycle occurs when the firm’s profit margin ratio is low due to poor sales, alongside a low 
and volatile cash flow level (Hasan et al., 2021). However, there is a lack of theoretical 
support for the firm’s characteristics during the shake-out stage. In line with the work of 
Hasan et al. (2015), we utilize the shake-out stage as a base to compare our results.

The fundamental premise that forms the foundation of our research is the association 
between corporate life cycle stages and the market’s perception of a firm’s creditworthi-
ness, subsequently influencing credit scoring. The primary goal of this paper is to 
illustrate that the corporate life cycle can lead to an increase or decrease in a firm’s credit 
scoring by influencing the perceived risk of financial bankruptcy. As a result, our paper 
establishes the following hypotheses:

H1. Firms in the introduction, growth, and mature life stages have a positive relation-
ship with credit rating upgrading.

H2. Firms in the decline stage have a negative relationship with credit rating upgrading.

H3. Firms in the introduction, growth, and mature stages of their life cycle have 
a negative impact on the credit rating downgrading.

H4. Credit rating will decrease from year to year (downgrading) for firms in the decline 
stage of their life.

3. Data and descriptive statistics

3.1. The sample and the data

The sample is derived from the annual Compustat database accessed through WRDS, 
where S&P’s long-term issuer credit ratings are available for the period 1985–2017. It’s 
important to acknowledge that due to data availability constraints, the last year included 
in our regression analysis is 2017. It is worth noting that our analysis involves the loss of 
three years’ worth of observations. This is mostly due to the need to calculate changes in 
the dependent variable, incorporating the previous year’s loss as a control variable, and 
use lagged values of the independent variable for robustness checks. Consistent with 
previous studies, financial firms with SIC codes between 6000 and 6999 are excluded 
from the study, as well as firms with missing observations of total assets. The dataset 
comprises a total of 4,366 firm observations. The distribution of the data, categorized 
according to Fama and French’s (1997) industry classification, is detailed in Table 1.

3.2. Variable definitions and empirical methods

3.2.1. Dependent variable measurement
The first task in this study is to calculate the dependent variable, which is the S&P’s long- 
term issuer credit rating. This rating is used to evaluate the obligator creditworthiness for 
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the long-term horizon, where grades are allocated according to the current and future 
ability of the obligator to fulfil its debt obligations. The rating is assigned on an ordinal 
scale, ranging from AAA for firms that are extremely strong through to the D assigned 
for firms in default. In line with previous studies (Attig et al., 2013; Dorfleitner & Grebler,  
2020), we use eight categories (AAA, AA, A, BBB, BB, B, CCC, and CC) to represent the 
credit rating where the value of 8 is assigned for firms with an AAA rating, and the value 
of 1 for firms with a C rating. Firms with a rating below CC are excluded from the 
research because they are already bankrupt or have filed for bankruptcy. The total 
number of observations equals 4,366 firm. The next step is to calculate the main 
dependent variable of this study, which is the change of credit rating 
(RATINGCHANGE), where it takes the value of 1 if the firm’s credit rating increases 
from the previous year to the current year, and zero otherwise.

For consistency with previous studies Table 2 shows the distribution of the firms 
across the eight credit rating categories – firm-years with an AAA credit rating only 
equate to 1.32% of total observations, while the most common credit rating is BBB with 
26.25% of total observations, and the percentage of total firm-years considered to be of 
investment-grade is 52.01%, which is less than the 57.0% found by Alissa et al. (2013).

3.2.2. Independent variable of interest
The subsequent phase involves the computation of the primary independent variable, 
namely the firm life cycle. Gort and Klepper (1982) proposed a classification of a firm’s 
life cycle into five distinct stages: the introduction stage, where firms introduce a new 

Table 1. Sample distribution by industry classification.
SIC Industry Classification %

Aircraft, ships, and railroad equipment 1.4
Apparel 1.21
Automobiles and Trucks 2.25
Beer & Liquor 0.59
Business Equipment 6.57
Business Supplies and Shipping Containers 3.03
Chemicals 3.95
Coal 0.23
Communication 7.79
Construction and Construction Materials 3.53
Consumer Goods 1.84
Electrical Equipment 1.1
Fabricated Products and Machinery 3.72
Food Products 3.4
Healthcare, Medical Equipment, and Pharmaceuticals 5.5
Personal and Business Services 5.82
Petroleum and Natural Gas 6.5
Precious Metals, Non-Metallic, and Industrials 1.24
Printing and Publishing 1.37
Recreation 2.65
Restaurants, Hotels, Motels 1.72
Retail 6.28
Steel Works Etc 2.43
Textiles 0.69
Tobacco Products 0.35
Transportation 4.29
Utilities 14.31
Wholesale 3.09
Other services (except public administration) 3.16
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product to the market (the first producer); the growth stage, characterized by a rapid 
increase in product producers; the maturity stage, where the net number of new firms 
entering the market and those firms leaving the market is approximately zero; the shake- 
out phase, where the number of firms leaving the market is higher than the number of 
firms entering the market, thus the total number of firms in the stage starts to decline; the 
decline phase, where without new entrants. This framework provides a structure for 
understanding a firm’s evolution over time. To establish a connection between a firm’s 
life stage and its external estimation of creditworthiness (credit rating), we adopt the 
methodology introduced by Dickinson (2011). This procedure entails using a firm’s cash 
flow as a proxy for its creditworthiness., such as profitability, growth, and risk, all of 
which are influenced by the various stages of a firm’s life cycle. Following Dickinson 
(2011) and Hasan et al. (2015), this paper uses the cash flow from operating activities 
(OCF), cash flow from investing activities (ICF), and cash flow from financing activities 
(FIN) to classify firms based on their life cycle stages. The relationship between cash flow 
and firm life cycle stage will be as follows:

(1) Introduction stage: where OCF < 0, ICF < 0, and FIN > 0;
(2) Growth stage: where OCF > 0, ICF < 0, and FIN > 0;
(3) Mature stage: where OCF < 0, ICF < 0, and FIN < 0;
(4) Decline stage: where OCF < 0, ICF > 0, and FIN≤ or ≥ 0;
(5) Shake-out stage: all firms that not met the above-mentioned rules.

The matrix in Table 3 shows the distribution of credit rating for firms in each stage of the 
firm life cycle; consistent with Dickinson (2011) and Hasan et al. (2015), the largest 
number of firms are allocated to the maturity phase with 49% of observations, followed 
by growth with 30.2%, and then introduction with 4.5% of firms, while the decline stage 
has the lowest percentage at 2%. The overall result shows that the most AAA credit 

Table 2. Sample distribution by credit rating.
% Cumulative % Grade

AAA 1.32 1.32 Investment
AA 5.75 7.07 Investment
A 18.69 25.76 Investment
BBB 26.25 52.01 Investment
BB 22.59 74.6 Speculative
B 22.91 97.51 Speculative
CCC 2.26 99.77 Speculative
CC 0.23 100 Speculative

Table 3. Descriptive statistics.
CC CCC B BB BBB A AA AAA Total

Introduction 0.6% 9.9% 54.2% 23.3% 8.7% 3.2% 0.1% 0.0% 4.5%
Growth 0.1% 1.3% 24.9% 26.7% 26.3% 17.0% 3.0% 0.7% 30.2%
Maturity 0.2% 1.3% 16.7% 21.1% 30.0% 21.5% 7.4% 1.7% 49%
Decline 1.3% 14.2% 52.8% 17.1% 11.5% 2.7% 0.3% 0.1% 2.1%
Shake-out 0.3% 3.3% 25.6% 19.4% 21.1% 19.8% 8.8% 1.8% 14.2%
Total 0.23% 2.28% 22.9% 22.6% 26.2% 18.7% 5.7% 1.3% 100%

The sample period is from 1989 to 2017. All data presented are the percentage of firms in each life-cycle stage for each 
credit rating category.
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ratings are for firms in the maturity and growth phases of the life cycle, while we cannot 
find firms from the introduction and decline stages that have such a rating. Furthermore, 
firms in the maturity and growth stages with credit ratings of AA, A, or BBB have the 
highest percentage (e.g., in the AA credit rating column the percentage of mature firms 
with an AA credit rating is 7.4% of total observations, and the highest percentage of firms 
in the BBB category is for maturity firms, and so on). For the B rating we can see that 
firms in the introduction phase have the highest percentage, where 54.2% of total 
observations have a B rating, and firms in the decline stage have 52.8%. Consistent 
with their lower riskiness, mature and growth firms have the lowest percentage of low 
credit ratings, where only 1.3% of their total observations have a CCC credit rating, and 
this is lower still for a CC credit rating. Moreover, firms in the introduction and decline 
stages have the highest percentage of firms having either a CC or a CCC credit rating; for 
example, the percentage having a CCC rating is 9.9% for the introduction stage and 
14.2% firms for the decline phase. We can also observe that the credit rating considers 
firms in the decline stage to be riskier than those in the introduction stage, given that 
firms in the introduction stage have the potential to transfer to the growth stage. 
However, the market might view firms in the decline stage as facing challenges in 
restructuring themselves to return to earlier phases. Hence, it can be concluded that 
the market considers it to be more feasible for firms to progress toward the next life stage 
than to move backward to a preceding one. Figure 1 shows that firms in the growth and 
maturity stages have high correlation in terms of their credit rating, where most of these 
firms have a BBB rating or higher. On the other hand, firms in the introduction and 
decline stages demonstrate a similar trend in their credit rating distribution, with 
a majority of observations falling below a B credit rating. Figure 1 presents graphically 
the numbers shown in Table 1.

3.2.3. Control variables
The main variables that may explain the observed relationship with credit rating are 
included in the regression model. Based on the theoretical and empirical results from 
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20.0%
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40.0%
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1 2 3 4 5 6 7 8

Credit rating and life-cycle stage

Introduction Growth Maturity Decline

Figure 1. Credit rating and life-cycle stage.
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existing literature (Ashbaugh-Skaife et al., 2006; Attig et al., 2013; Bendig et al., 2017), we 
add seven control variables (size, interest coverage, financial obligation, capital intensity, 
losses in the previous year, auditing firm, and subordinate debt). Firm size (SIZE) is 
measured by the natural logarithm of total assets, where large firms are less risky since the 
bankruptcy cost is high and large firms tend to have a portfolio of products, which 
reduces product risk. Interest coverage ratio (INTCOV) is measured by dividing operat-
ing income before depreciation by total interest expenses, where firms with higher 
earning to obligation financial charges may have a lower probability of not paying the 
financial charges to obligators. Debt ratio (DEBT) is measured by the ratio of long-term 
financial obligation over total assets, where a higher debt ratio may increase the firm’s 
riskiness and decrease the credit rating. Corporate capital intensity (INTENSITY) mea-
sures the amount of fixed assets such as property, plant, and equipment, where firms with 
a higher fixed assets ratio can use them as collateral for creditors. The variable “Net 
income losses” (LOSS) serves as a binary indicator with a value of 0 assigned to firms that 
have losses both in the preceding years and the current year. This variable captures the 
scenario where firms face challenges in generating sufficient cash flow to meet their 
financial commitments, which increases the firm’s riskiness. The presence of losses 
underscores the heightened riskiness of such firms. In line with the rationale that external 
auditors play a role in enhancing transparency and mitigating risk, the variable “Auditing 
firm” (AUDIT) is introduced. This variable assumes a value of 1 if the firm’s auditors 
belong to the prestigious “big four” auditing firms, renowned for their comprehensive 
disclosure practices. Conversely, it assumes a value of 0 if the auditors fall outside this 
category. Firms with subordinated bonds (SUBORD) are considered riskier; thus, 
a dummy variable is created for firms that have issued subordinated bonds. We also 
control for the industry-specific effect by including a dummy variable for each industry 
based on the Fama and French (1997) classification, since the default risk is not same 
across industries.

3.3. Descriptive statistics

Table 4 reports the descriptive statistics for the main variable in the regression model. 
Panel A shows the descriptive statistics for all observations in the sample firm-years, 
while Panel B shows the descriptive statistics for firm-years in each stage of the firm life 
cycle. In Panel A, the dataset of firm-year observations reveals an average coverage ratio 
(INTCOV) of 7.625. This finding implies that, on average, firms’ earnings exceed the 
amount spent on interest payments. The average size of firm in the total assets sample is 
$10.49 billion and the median is $2.44 billion, indicating that most of the firms are 
relatively large (all firms included in the sample are publicly traded and have issued long- 
term debt). The average debt ratio is 33.2%, and average capital intensity is 70.7%, which 
indicates that the sample consists of financially healthy firms. In Panel B life cycle-wise 
statistics are presented for different control variables with life-cycle stages. In all models 
we find that the largest average firm size is for firms in the growth and mature stages, 
with the values being 7.880 and 8.174 respectively, whereas firms in the introduction and 
decline stages have the lowest average size, with values of 6.827 and 6.878 respectively. 
This indicates that the firms in the introduction and decline stages are smaller than in the 
growth and mature stages. Also, we can see the value of interest coverage ratio 
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(INTCOV) for growth and mature firms is 6.783 and 9.238 respectively, which is higher 
than for introduction and decline firms, which are 2.736 and 2.562 respectively. This 
means that introduction and growth firms generate lower earnings to cover their inter-
est-bearing debt than that of growth and mature firms, which indicates that they are 
riskier than the other stages. In addition, we find that the capital intensity ratio 
(INTENSITY) is high for growth and mature firms, 70.9% and 74.6% respectively, 
while the lowest capital intensity rations are 48.7% and 50%, for introduction and decline 
firms respectively. The riskiness of firms with lower capital intensity is higher since they 
may replace secure assets with high risk assets. For firms that have losses, the average 
(LOSS) for growth and mature firms is 24.7% and 15.7% respectively, whereas the growth 
and decline firms have the highest loss percentage, at 65.9% and 65.7% respectively. In 
general, the overall descriptive statistics in Table 4 Panel B show that growth and mature 
firms have low riskiness ratios, where they have large size, high coverage ratio, low debt 
ratio, high capital intensity, and low rate of loss percentage per year. On the other hand, 
the descriptive statistics show that firms in the introduction and decline stages are 
relatively riskier compared to firms in other stages. These firms tend to be smaller in 
size, have lower earning to interest ratios, higher debt levels, lower capital intensity, and 
a higher percentage of losses. Furthermore, all of the aforementioned variables that 
represent the firm’s riskiness show progressive change as we move through the firm 
life cycle. The mean of firm size (SIZE) starts to increase as we move from introduction to 
growth, and increases again from growth to mature, but decreases as we progress from 
mature toward firms in the decline stage. We find a similar pattern for all the other 

Table 4. Tc.
SIZE INTCOV DEBT INTENSITY LOSS AUDIT SUBORD

Panel A Descriptive statistics

Mean 7.878 7.625 0.332 0.707 0.231 0.733 0.007
Median 7.798 4.945 0.297 0.658 0 1 0
S.D. 1.618 7.676 0.201 0.450 0.421 0.443 0.084
25th percentile 6.741 2.630 0.194 0.345 0 0 0
75th percentile 8.951 9.326 0.432 1.015 1 1 0

Panel B Life cycle-wise statistics

Introduction stage
Mean 6.827 2.736 0.436 0.487 0.659 0.753 0.009
Median 6.730 1.230 0.415 0.383 1 1 0
S.D. 1.348 4.991 0.242 0.403 0.474 0.431 0.095

Growth stage
Mean 7.880 6.783 0.361 0.709 0.247 0.736 0.008
Median 7.754 4.524 0.325 0.683 0 1 0
S.D. 1.544 6.851 0.192 0.449 0.431 0.441 0.086

Mature stage
Mean 8.174 9.238 0.307 0.746 0.157 0.725 0.004
Median 8.090 6.167 0.273 0.705 0 1 0
S.D. 1.577 8.193 0.196 0.450 0.364 0.447 0.065

Decline stage
Mean 6.878 2.562 0.389 0.500 0.657 0.746 0.016
Median 6.743 0.858 0.357 0.389 1 1 0
S.D. 1.641 5.741 0.256 0.438 0.475 0.435 0.124

This table presents the descriptive statistics for firms. Panel A shows the descriptive statistics for all firms. Panel B shows 
the descriptive statistics for firms in each phase of the life cycle.
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variables; coverage ratio (INTCOV) is increasing as we progress from introduction to 
growth and mature, but decreases as firms move from mature to decline, which also 
reflects the change of firm riskiness between firm life stages. The financial obligation ratio 
(DEBT) tends to be higher for firms in the introduction stage, and decreases as we move 
from firms in the introduction stage toward mature firms. However, it increases again for 
mature firms. Interestingly, decline stage firms have the lowest debt ratio compared to 
introduction stage firms, as they rely more on equity capital rather than debt financing. 
We find the same pattern for INTENSITY and LOSS variables, where growth and mature 
firms have higher (lower) values, compared with firms in the introduction and decline 
stages that have lower (higher) values, supporting that these latter firms are riskier. We 
also test for the correlation coefficient between the variables; the correlation is not high, 
thus the multicollinearity is not a concern.

4. Econometric specifications and methods

Kim et al. (2013) and Bendig et al. (2017) demonstrate that credit rating agencies conduct 
comprehensive analysis before assigning a credit rating to a firm or changing a firm’s 
credit rating. Thus, the following model examines whether a firm’s life cycle has an effect 
on credit rating changes, as shown in Equation 1: 

We estimate two regressions: the first estimation is for a positive credit rating change 
(Positive RATINGCHANGE), where it takes the value of 1 if the firm’s credit rating 
increases (upgrading) from year to year, and zero otherwise; the second estimation is for 
a negative credit rating change (Negative RATINGCHANGE), where the value of 1 is 
assigned for firms whose credit rating decreases from year to year (downgrading), and 
zero otherwise.

We also examine whether the firm’s life cycle affects its long-term credit rating. Since 
the dependent variable has a discrete value, where it takes a value between 1 and 8, we 
follow previous research econometric estimation (e.g., Alissa et al., 2013; Papadimitri 
et al., 2020) and use an ordered Probit model because it is more suitable than an ordinary 
least squares model; thus, we model the credit rating as a function of firm life cycle and 
firm- and industry-specific characteristics, as shown in Equation 2: 

Where CREDITRATING is the firm’s credit rating of AAA, AA, A, BBB, BB, B, CCC, 
or CC, we replace these values by 8, 7, 6, 5, 4, 3, 2, or 1 respectively.
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5. Empirical findings

5.1. Life cycle stage and credit rating changes

This section presents the results of investigating the impact of the corporate five life cycle 
stages on the change of credit rating, and also examines whether a firm’s life cycle stage 
influence credit rating. Dickinson (2011) proposes five life cycle stages: introduction, 
growth, mature, decline, and shake-out. The shake-out stage is dropped from the 
regression to overcome the problem of multicollinearity. In addition, the theory behind 
the shake-out stage is ambiguous, so has been dropped from the regression (see 
Dickinson et al., 2018; Hasan et al., 2015). To control for the year-specific effect, year 
dummies are added to the model. Also, the industries may differ in terms of their risk, so 
dummies are included to control for the industry-specific effect. All standard errors are 
robust and firm-clustered to control for heteroscedasticity.

Hypothesis 1 states that introduction, growth, and mature life stages have a positive 
relationship with credit rating upgrading. As shown in Table 5 Panel 1, firms in the 
introduction, growth, and mature stages have a positive and significant impact on the 
probability of the firm to have a positive change (upgrading) of credit rating (P-value <  
0.000). Hence, the credit rating of a firm is enhanced if the firm is in the following firm’s 
life cycle stages: introduction, growth, and mature. This supports the main argument that 
risk for firms in the introduction, growth, and mature stages is decreasing over years, so 
the credit rating is upgraded by credit rating agencies over years. Hypothesis 2 argues that 
firms in the decline stage have a negative relationship with credit rating upgrading. The 
result of firms in the decline stage shows a negative relationship with positive change of 
credit rating (P-value < 0.01), which indicates that firms in the decline stage have 
a negative impact on upgrading of credit rating. Since the riskiness of firms in the decline 
stage increases over years, their credit rating will not be enhanced. Therefore, Hypothesis 
2 is confirmed. To examine whether life cycle stage will enhance the explanatory power of 
the model, Bayesian Information Criteria (BIC) is used to compare the two models. The 
results of BIC for the model where firm life cycle is added to the control variables support 
that the firm life cycle stages will add more explanatory power if added to the model; the 
BIC value is higher by 198.96 for the model including the firm life cycle variables. Table 5 
Column 2 shows the estimation results for the model with control variables; in unre-
ported results, SIZE, INTENSITY, and LOSS negatively affect the positive change of 
credit rating While INTCOV and DEBT have a positive impact on credit rating, AUDIT 
and SUBORD have a weak relationship with positive change of credit rating.

Table 6 shows the impact of a firm’s life cycle stages on the downgrading of a firm’s credit 
rating. Hypothesis 3 proposed that firms in the introduction, growth, and mature stages of 
their life cycle have a negative impact on the credit rating downgrading. The results in Table 6 
Column 1 show that the firm’s life cycle stages (Introduction, Growth, and Mature) have 
a negative and statistically significant impact (P-value < 0.01) on the probability of negative 
change (downgrading) of credit rating, since these stages may not have a negative impact on 
the firm’s creditworthiness in the future. Therefore, the results support Hypothesis 3.

Hypothesis 4 proposed that credit rating will decrease from year to year (downgrading) for 
firms in the decline stage of their life. Table 6 also shows that firms in the decline stage have 
a positive impact on the probability of the firm to have downgrading from the previous year’s 
credit rating. Thus, Hypothesis 4 is confirmed.
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Table 5. The impact of firm life cycle on positive credit rate change, 

RATING CHANGEi; t ¼ y0þ
X4

i¼1
yiLCSi;t þ control variables

þ
X

tYt

YEARtþ
X

tYt

INDtþεi;t
:

Dependent variable Positive RATINGCHANGE

Model 1 Model 2

Introduction 0.323*** 
(5.49)

0.425*** 
(6.84)

Growth 0.554*** 
(12.53)

0.472*** 
(10.13)

Mature 0.346*** 
(8.11)

0.209*** 
(4.64)

Decline −0.532*** 
(−6.46)

−0.425*** 
(−4.83)

SIZE −0.195***
(−19.08)

INTCOV 0.040***
(15.01)

DEBT 0.297***
(3.90)

INTENSITY 0.297***
(−9.89)

LOSS −0.621***
(−19.48)

AUDIT 0.049*
(1.66)

SUBORD 0.043
(0.34)

YEAR EFFECT Yes Yes
INDUSTRY EFFECT Yes Yes
Pseudo-R2 0.0784 0.210
Sample size 4069 4069

Robust Z-values in brackets. Variable definitions are provided in sections 3.2.2 and 
3.2.3. In model 1 the control variables have been excluded. All results are based 
on a Probit regression. *** p < 0.01, ** p < 0.05,* p < 0.10.

Table 6. The impact of firm life cycle stage on negative credit rate 
change, RATING CHANGEi; t ¼ y0þ

P4

i¼1
yiLCSi;t þ control variables 

þ
P

tYt
YEARt þ

P

tYt
INDt þ εi;t .

Dependent variable Negative RATINGCHANGE

Model 3 Model 4

Introduction −0.305*** 
(−5.22)

−0.387*** 
(−6.27)

Growth −0.500*** 
(−11.54)

−0.421*** 
(−9.21)

Mature −0.301*** 
(−7.23)

−0.171*** 
(−3.91)

Decline 0.443*** 
(5.73)

0.343*** 
(4.2)

Control variables No Yes
YEAR EFFECTS Yes Yes
INDUSTRY EFFECTS Yes Yes
Pseudo-R2 0.065 0.146
Sample size 4150 4150

Robust Z-values in brackets. Variable definitions are provided in sections 3.2.2 and 
3.2.3. In model 3 the control variables have been excluded. All results are based 
on a Probit regression. *** p < 0.01, ** p < 0.05, * p < 0.10.
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The paper also tests whether adding these variables to the most commonly used 
explanatory variables will enhance the model fit. The BIC test shows that the model 
with life cycle stage has a higher value, equal to 158.909, which indicates that adding the 
firm’s life cycle stage will increase the model explanatory power.

5.2. Life cycle stage and credit rating

Table 7 shows the results for the impact of a firm’s life cycle stage on the credit rating, the 
ordered Probit estimation control for year effects and industry effects. In Table 7 Column 1 
the independent variable is credit scoring, which takes the value from 8 down to 1 
corresponding to the eight credit scores ranging from AAA through to CC. These results 
show that the introduction and decline stages of a firm’s life cycle have a significantly 
negative impact on the probability of the firm to have a high credit scoring and rating 
(P-value < 0.01), indicating that firms in the introduction and decline stages are more likely 
to have a low credit scoring. These firms are riskier and may not be able to fulfil their 
financial obligation, the firms in the introduction stage may face the problems encountered 
when people might not accept their product, and the firm is not able to generate the cash to 
service their debt, so their credit rating is expected to be low. This result does not contradict 
the results in Tables V or VI, where firms in the introduction phase have a positive 
relationship with positive change to rating and a negative relationship with downgrading. 
The results can be explained by the fact that the sample consists of listed companies with 
a credit rating because they have the ability to issue long-term debt, so they are large and 
well known, but some of them are still in the introduction phase. Thus, if the firm is in the 
introduction phase it will be more likely to have a low credit rating; at the same time, the 
credit rating agencies are more likely to enhance the credit rating for introduction phase 
firms if they want to upgrade the credit score of these firms.

Table 7. The impact of firm life cycle stage on credit rating. 

CREDIT RATINGi; t ¼ y0þ
P4

i¼1
yiLCSi;t þ control variables 

þ
P

tYt
YEARt þ

P

tYt
INDt þ εi;t

Dependent variable

CREDITRATING

Model 5 Model 6

Introduction −0.816*** 
(−19.17)

−0.297*** 
(−7.04)

Growth 0.102*** 
(3.35)

0.135*** 
(4.7)

Mature 0.449*** 
(14.84)

0.262*** 
(9.71)

Decline −0.897*** 
(−17.82)

−0.505*** 
(−9.07)

Control variables No Yes
YEAR EFFECT Yes Yes
INDUSTRY EFFECT Yes Yes
Pseudo-R2 0.068 0.292
Sample size 4366 4366

Robust Z-values in brackets. Variable definitions are provided in sections 3.2.2 
and 3.2.3. In model 5 the control variables have been excluded. All results are 
based on an ordered Probit regression. *** p < 0.01, ** p < 0.05, * p < 0.10.
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Firms in the decline stage of their life also have an inverse impact on their rating 
scoring; since these firms are in the decline stage they are facing low demand for their 
product. Thus, the firms prepare themselves to exit the market or restructure their 
operations and produce new product or enter new markets the results are consistent 
with findings of Blomkvist et al. (2021).

In order to address the potential endogeneity issue between the dependent variable 
and the independent variables, a robustness check is conducted in this study. Following 
the approach used by Attig et al. (2013) and Bendig et al. (2017), the lagged values of all 
independent variables are included in the analysis. This helps to mitigate any bias that 
may arise from endogeneity. The untabulated findings show that the results remain 
qualitatively similar to the main results, providing further support for the robustness of 
the findings. Furthermore, as an additional robustness check, we explore alternative 
measures of firm size. In this case, we use total revenue as a proxy for firm size. The 
results obtained using this alternative measure are also consistent with the main results. 
Additionally, we include short-term debt as a control variable to account for short-term 
solvency that may affect the credit rating. furthermore, to test the impact of cash flow 
volatility on credit rating, we add control for the standard deviation of cash flow from 
operations from year t-2 to year t. The results obtained with the inclusion of this variable 
are similar to the main results, the results are available upon request.

6. Conclusion

The study findings provide robust empirical evidence supporting the hypotheses that 
establish a significant relationship between the firm life cycle and credit scoring. 
These findings align with the dynamic resources-based view, where firm resources 
and capabilities evolve during a firm’s life, which in turn affects the firm’s competi-
tiveness and its financial performance. The results indicate that introduction, growth, 
and mature life cycle stages have a positive relationship with credit rating upgrading. 
On other hand, firms in the decline stage have a negative relationship with credit 
rating upgrading. In addition, the results show that firms in the introduction, growth, 
and mature stage of their life cycle have a negative impact on the credit rating 
downgrading.

In general, it may be concluded from the above results that the decisions of credit 
rating agencies are influenced by the life stage of the firm. This is due to impact of the 
firm life cycle on the risk perceived by external analysts regarding the firm’s financial 
performance. This finding has important implications for the strategic decision-making 
of firms and their long-term financial stability. Therefore, it is recommended that firm 
management directs their efforts towards reaching and maintaining the maturity stage, as 
this increases the likelihood of obtaining a higher credit rating. The main limitation of 
this study lies in the use of publicly listed firms from a single country, as data for private 
firms were unavailable. To enhance the generalizability of the findings, future research 
can expand the scope by including firms from different countries with varying financial 
systems. This would provide a more comprehensive understanding of the relationship 
between firm life cycle and credit ratings across diverse contexts. Furthermore, the results 
can be enriched by incorporating mediating and moderating variables that may explain 
and influence the association between firm life cycle and credit ratings.
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