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ABSTRACT

Objectives: This study aims to quantitatively examine the impact of the Cash Conversion Cycle (CCC) and working
capital efficiency on operating profit margins in Japanese software firms. With the rapid advancement of technological
innovation and intensifying international competition in Japan's software market, effective cash management has become
crucial for sustaining profitability. This research specifically seeks to elucidate how shortening the CCC and optimizing
working capital influence firms' operating profit margins. Methods/Approach: Targeting Japanese software firms, this
study employs multiple regression analysis to statistically investigate the relationship between CCC, working capital
efficiency, and operating profit margins. The analysis evaluates how varying CCC lengths affect profitability and assesses
the impact of efficient working capital management on corporate cash flow cycles and reinvestment activities. Results:
The results indicate that firms with shorter CCCs benefit from quicker cash collection, enabling timely reinvestment that
positively influences operating profit margins. In particular, SaaS companies and software manufacturers, facing unique
cash flow challenges from subscription-based revenue models, benefit from efficient cash flow cycles that support
reinvestment in product development and R&D, fostering innovation and enhancing market competitiveness. Conversely,
firms with longer CCCs tend to experience delays in cash collection, which adversely impacts working capital, leading
to lower operating profit margins. Moreover, firms that effectively manage working capital can achieve sustainable
growth and profitability without reliance on external funding by strategically utilizing internal capital. Conclusions: This
study empirically demonstrates the impact of CCC and working capital efficiency on the financial performance of
Japanese software firms, highlighting the role of effective cash management in strengthening competitiveness and
profitability. The findings offer valuable insights for constructing financial strategies that enhance the sustained
competitive advantage and profitability of Japanese software companies. Future research should consider exploring the
effects of digital transformation and emerging financial technologies on cash flow management, broadening the
understanding of these dynamics across various industries and regions.
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INTRODUCTION
The Japanese software market faces a rapidly evolving technological landscape, grappling with a range of
external and internal challenges. Issues such as cybersecurity threats, data privacy concerns, workforce

shortages, and aging systems have a significant impact on the industry. Notably, Japan’s shortage of IT talent
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is projected to reach approximately 790,000 by 2030, highlighting substantial gaps in both quantity and quality.
Amid these conditions, improving capital efficiency is crucial for stability in software companies. The Cash
Conversion Cycle (CCC) is particularly significant for software companies. The CCC measures the time
required to convert investments in accounts receivable into cash and settle accounts payable, serving as a
fundamental indicator of cash turnover speed. Unlike manufacturing firms, which manage physical inventory,
software companies rely heavily on accounts receivable and payable management to maintain cash flow. This
focus is critical, especially for software firms relying on contract-based and subscription models.

Furthermore, Japan’s software industry heavily relies on contract-based structures, with many small and
medium-sized enterprises (SMEs) highly dependent on clients' payment terms. This reliance often leads to
delayed receivables collection, straining cash flow, particularly for firms engaged with large corporations or
public sector clients, where extended payment terms are often dictated by the client’s strong bargaining power.
SMEs, in particular, face challenges in maintaining stable cash flow, underscoring the increasing importance
of CCC as a metric for managing short-term liquidity efficiently.

The increasing adoption of subscription-based business models presents unique financial challenges.
Subscription models require substantial upfront investments in customer acquisition and ongoing service
delivery, which can delay cash recovery. Additionally, while subscription revenues provide predictable cash
flows, the timing of cash inflows is often mismatched with the significant initial outlays for customer
acquisition and infrastructure. As a result, managing the CCC becomes more complex, with cash flow risks
heightened by customer churn and extended receivables collection periods.

In this study, the CCC is defined as the sum of Days Inventory Outstanding (DIO) and Days Sales
Outstanding (DSO), minus Days Payable Outstanding (DPO), highlighting its role in measuring cash turnover
speed. In the software sector, characterized by high development costs and significant ongoing labour expenses,
maintaining liquidity and effectively managing capital is essential for enhancing profitability. Shortening the
CCC can enhance cash flow, enabling more efficient use of working capital and fostering investments in new
developments and market expansion.

Additionally, working capital efficiency influences business performance. Firms with high working capital
efficiency can effectively deploy funds, avoiding idle capital and allowing for swift investments in new
projects. With rising demand for subscription models and digital transformation (DX) initiatives, efficient cash
management has become a critical strategic priority for Japanese software companies.

This study quantitatively examines the influence of the CCC and working capital efficiency on operating
profit margins in Japanese software firms, with a focus on companies utilizing both contract-based and
subscription-based business models.

LITERATURE REVIEW
In corporate management, operating profit margin is a critical indicator for assessing managerial efficiency.
Particularly in the increasingly competitive software industry, improving operating profit margins is essential

for maintaining a firm’s competitiveness and achieving sustainable long-term growth. Enhancing profit
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margins requires cost reduction, value enhancement, and effective allocation of managerial resources.
Concurrently, optimizing the Cash Conversion Cycle (CCC) is recognized as pivotal in improving working
capital efficiency and cash flow management. Despite extensive studies on CCC in manufacturing and retail
sectors, limited research has focused on software firms, especially in Japan’s contract-based business model.
This gap highlights the need for tailored analysis specific to the unique cash flow dynamics in software
companies. The CCC measures the period required for a firm to convert accounts receivable and payables into
cash, serving as an indicator of capital utilization efficiency. A shorter CCC enables firms to accelerate cash

flow turnover, enhance cash flow stability, and increase flexibility in strategic decision-making.

CASH CONVERSION CYCLE AND ITS RELEVANCE IN SOFTWARE FIRMS

While software firms often lack physical inventory, the efficiency of working capital remains a significant
factor influencing profitability. Specifically, the management of accounts receivable and the revenue cycle tied
to project-based operations greatly affect cash flow, making it a critical component in financial management
and growth strategies. However, empirical studies on the relationship between the CCC and profitability in
software firms are limited compared to other industries, underscoring the need for further research in this area.
The dominance of contract-based models in Japan’s software industry also increases the risk of delayed
payments. This study seeks to bridge this gap by examining CCC’s impact within the context of subscription
models, where cash flow challenges are heightened by customer acquisition costs and service delivery
obligations. The CCC is a key metric for evaluating working capital management efficiency and is noted for
its influence on corporate profitability. Traditional working capital indicators have historically struggled to
holistically evaluate inventory, receivables, and payables management levels. Recently, however, the adoption
of CCC as a metric has grown. While a shorter CCC generally enhances cash efficiency and profitability,
studies suggest that the optimal impact of CCC varies by industry and firm size. Classic studies such as Deloof
(2003) have shown that a shorter CCC contributes to improved profitability by enhancing cash flow and
reducing the need for external financing.

Nobanee and AlHajjar (2014) argue that simply shortening the CCC does not always enhance profitability,
highlighting the importance of maintaining an optimal CCC. Their study notes that while reducing CCC
improves inventory and receivables management efficiency, it may increase short-term credit risk, potentially
lowering profitability. This research underscores the need for balance in working capital management,
providing foundational theory for this study. Additionally, Nobanee et al. (2011) examined the relationship
between CCC and profitability in Japanese firms, finding that shortening the CCC improved profitability in
large firms. However, significant correlations were not observed in consumer goods or service sectors. This
research offers critical insights, considering Japan’s corporate culture and management structure, which are
relevant for exploring the role of CCC in Japanese software firms. Sarasernawati (2020) examined the impact
of CCC on profitability in manufacturing, finding that CCC reduction improves capital turnover, leading to

increased ROA and ROE. While firm size showed no significant effect on profitability, their findings
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underscore the importance of optimizing working capital management regardless of firm size, serving as a
useful comparison for analyzing CCC’s effects in software firms. Mandalaputri et al. (2021) studied the impact
of CCC and its components—Days Sales Outstanding (DSO), Days Sales Inventory (DSI), and Days Payable
Outstanding (DPO)—on profitability in retail trade. Their findings indicate that DSO and DSI negatively
impact profitability, while DPO has a positive effect. CCC overall showed a negative impact on profitability,
suggesting that CCC reduction can enhance competitiveness. This insight is theoretically valuable for software
firms, where similar effects may be expected.

Chang (2022) analyzed the relationship between CCC and corporate performance across multiple countries,
demonstrating that shorter CCCs enhance profitability and corporate value. Companies with shorter CCCs
showed improved cash efficiency and higher profitability than those with longer CCCs. However, excessive
CCC reduction may have adverse effects, emphasizing the importance of balance. This study suggests that
effective CCC management could similarly improve profitability in Japanese software firms. Kolias et al.
(2020) investigated the effects of CCC components on working capital management in Greek wholesale firms,
showing interactions between accounts receivable and payable. Their study highlights the importance of
inventory management and credit policy adjustments in cash management, suggesting that a balanced approach
to CCC components may similarly enhance profitability in software firms. Dogan and Kevser (2020)
conducted an empirical study of the relationship between CCC and corporate performance in Turkish
manufacturing firms, confirming that CCC reduction improves ROA and ROE, particularly in large firms.
While larger firm size enhances profitability, high debt ratios decrease it, highlighting the broader implications
of working capital management on corporate performance. Ceylan (2021) analyzed the impact of CCC on
profitability in Turkish SMEs, underscoring the importance of managing Days Inventory Outstanding (DIO)
and Days Payable Outstanding (DPO) for profitability enhancement. The study suggests that CCC reduction
improves cash flow efficiency and strengthens financial stability, underscoring the relevance of working
capital management for software firms. Lazaridis and Tryfonidis (2006) investigated the relationship between
working capital management and profitability in Greek firms, confirming that CCC reduction improves
profitability. Their study emphasizes the impact of managing DSO, DIO, and DPO on corporate performance,
suggesting similar benefits for software firms. Deloof (2003) analyzed the relationship between CCC and
profitability in Belgian non-financial firms, showing that CCC reduction contributes to profit margin
improvements. The study also found that extended payment terms negatively impact profitability, suggesting
that working capital management enhances both cash flow and profitability.

These studies provide multiple perspectives on the impact of the CCC on profitability. While many studies
indicate that reducing CCC improves cash efficiency and profitability, they also reveal that optimal CCC
management varies by industry and firm size. In software firms, where physical inventory is minimal, working
capital management may have unique implications for profitability compared to other industries. While the

CCC has been extensively studied in manufacturing and retail sectors, its application in software firms,

87


https://journal.access-bg.org/

}%o ACCESS Journal: ISSN 2683-1007 (Online)

Access to Science, Business, Innovation in Digital Economy
2025, 6(1), 84-102, https://doi.org/10.46656/access.2025.6.1(5) https://journal.access-bg.org/

particularly in Japan’s unique financial context, remains underexplored. This gap is particularly evident in

SaaS companies, where cash flow management is complicated by subscription-based revenue models.

WORKING CAPITAL EFFICIENCY AND FINANCIAL PERFORMANCE

Previous studies on the impact of working capital efficiency on corporate profitability suggest that working
capital management tailored to the company’s life cycle and industry characteristics has a significant effect on
profitability. Sensini (2020) found that extended working capital cycles (WCC) negatively impact the
profitability of Italian SMEs, with inventory turnover, receivables collection period, and payables payment
period adversely affecting firm performance. Additionally, increased debt ratios were shown to have a negative
impact on profitability, leading to the conclusion that optimizing financial structure is essential for enhancing
working capital efficiency. Alvarez et al. (2021) analyzed South American firms, finding that elements of
working capital, such as inventory days, receivables collection days, and payables payment days, had a
significant positive effect on return on assets (ROA) and return on equity (ROE). This study emphasizes that
improving working capital efficiency enhances profitability, particularly by optimizing cash flow and
strengthening competitiveness. Similar to Sensini’s findings, increased debt ratios were shown to have a
negative effect on profitability, reinforcing the importance of financial structure optimization. Anton and Nucu
(2021) demonstrated a non-linear relationship between working capital and profitability among publicly listed
Polish companies. While an increase in working capital initially improves profitability, excessive investment
in working capital can adversely affect financial performance, suggesting a negative impact on profitability
once a threshold is reached. Habib and Dalwai (2024) examined the effects of intellectual and working capital
efficiency on firm performance, revealing that enhanced working capital efficiency positively impacts
profitability and competitiveness. Efficient receivables collection and inventory management improve cash
flow and the effective use of surplus capital, ultimately leading to increased profitability. The study also
highlights that companies with suboptimal management of intellectual and working capital could benefit from
improved capital efficiency to enhance corporate value—an insight relevant to Japanese software firms as well.
Choiriyah et al. (2021) studied Indonesian banks, demonstrating that return on equity (ROE) and earnings per
share (EPS) have a strong positive influence on stock prices, which serves as a valuable indicator in examining
the relationship between working capital efficiency and profitability. Haralayya (2021) analyzed Indian
automotive manufacturers, concluding that appropriate working capital management is vital for maintaining
liquidity and enhancing profitability. Excessive working capital investment can reduce capital efficiency,
underscoring the importance of maintaining optimal levels. This finding has relevant applications for working
capital management in Japanese software firms. Wang et al. (2020) analyzed the impact of working capital
management on corporate performance at various stages of the corporate life cycle among publicly listed firms
in Pakistan. Their findings show that the effects of working capital management on firm performance vary
depending on the growth stage: working capital management negatively impacts firms in the introductory,

growth, and decline stages but has no significant impact during the maturity stage. This suggests that working
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capital management should be optimized according to the growth stage of the firm. Lefebvre (2020) examined
the impact of working capital management on the performance of small firms, demonstrating that insufficient
working capital significantly increases opportunity costs, leading to decreased performance. Conversely, firms
with high working capital management efficiency experience stable cash flows and enhanced profitability. The
study concludes that poor working capital management results in opportunity loss and constraints on growth
potential. Nguyen et al. (2020) studied publicly listed non-financial firms in Vietnam, finding that a shorter
CCC improves profitability. Their findings suggest that shortening CCC enables efficient utilization of
working capital, enhancing profitability. This study offers a critical theoretical framework applicable to
Japanese software firms. Novy-Marx (2013) examined profitability and investment strategies, identifying
gross profit to asset ratio as a strong predictor of future returns. This insight provides a foundational theoretical
basis for the present study on how working capital efficiency affects profitability.

These studies offer multiple perspectives on the impact of working capital efficiency on corporate
profitability and competitiveness. The optimization of working capital management tailored to a firm’s life
cycle, industry, and financial structure has been shown to improve cash flow and capital efficiency, ultimately
enhancing profitability. This evidence underlines the importance of working capital management, particularly
for Japanese software firms, forming the theoretical foundation for this study on optimizing the CCC to
improve corporate performance. Given the importance of working capital efficiency in financial performance,
the subsequent section delves into the specific challenges faced by SaaS and software firms, focusing on how
pricing strategies and subscription models influence profitability.

PROFITABILITY OF SAAS AND SOFTWARE FIRMS

Previous research on the profitability of SaaS and software firms underscores the importance of optimizing
working capital management and pricing strategies to enhance competitiveness and profitability. Lee (2021)
focused on pricing and profit management among SaaS and laaS providers, modeling their impact on SaaS
firm profitability. The study emphasizes that pricing strategies can strengthen competitiveness in SaaS firms
and play a crucial role in cash flow management through working capital efficiency, thus directly contributing
to firm profitability. Curiskis et al. (2023) developed a machine learning framework to predict Customer
Lifetime Value (CLV) for B2B SaaS companies, demonstrating significantly improved predictive accuracy
over traditional models. This enhanced accuracy may support improved profitability through optimized
working capital management and cash flow, offering a potentially applicable approach for Japanese software
firms. Li and Kumar (2022) analyzed how pricing and operational management affect competitive advantage
in Saas firms, showing that optimizing pricing strategies significantly contributes to increased working capital
efficiency and profitability. Their research demonstrates that the combination of effective working capital
management and strategic pricing is key to enhancing Saa$S firm profitability. Jayathilaka (2021) examined the
effects of hybrid pricing strategies in early-stage SaaS firms, particularly in international markets,

demonstrating a strong influence on sales volume. Hybrid pricing contributed to improved working capital
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efficiency and cash flow stability, enhancing firm profitability. This finding suggests that SaaS firms can
improve profitability and optimize working capital through strategic pricing. Zarubina et al. (2021)
investigated the impact of subscription pricing and freemium models on customer acquisition and profitability,
finding these strategies particularly effective for small organizations and universities. Their study shows that
optimizing pricing strategies in combination with marketing efforts contributes to customer acquisition and
working capital efficiency, ultimately improving profitability. Seethamraju (2014) conducted a quantitative
analysis of the impact of SaaS ERP system implementation on SME profitability, revealing that SaaS ERP
systems reduce initial costs and stabilize cash flow. His study demonstrated that SaaS ERP implementation
reduces initial costs by up to 40% and improves working capital efficiency by 25%. Additionally, it enhances
the CCC and profitability, contributing to strengthened long-term corporate performance. Obradovic et al.
(2022) highlighted that SaaS CRM models for SMEs improve customer loyalty and retention rates while
contributing to working capital efficiency. The subscription model generates stable cash flow, enabling more
efficient use of working capital, shortening the CCC, and ultimately enhancing profitability. Rodrigues et al.
(2021) investigated the impact of SaaS adoption and service quality on firm performance, showing that the
strategic utilization of business value, rather than SaaS adoption alone, mediates this effect. Firms adopting
SaaS can improve profitability through cash flow and working capital efficiency, with the subscription model
offering stable cash flow. Alemayehu et al. (2023) analyzed the impact of SaaS system implementation on
technical efficiency and cost management, showing that while initial implementation increases technical
efficiency and reduces costs, costs begin to rise beyond a certain threshold. The study highlights the balance
between cash flow improvement and cost management in SaaS adoption, which plays a critical role in firm
profitability. Cetin and Tolay (2022) examined how agile organizational structures contribute to SaaS firms’
efficiency and profitability, revealing that an agile organizational culture allows firms to adapt quickly to
market changes, improving competitiveness and working capital efficiency. This study suggests that adopting
agility may improve profitability, offering practical insights applicable to Japanese software firms.

Research on the profitability of SaaS and software firms has shown that optimizing working capital
management and pricing strategies plays a critical role in enhancing competitiveness and profitability.
Particularly, adopting subscription models, hybrid pricing strategies, and implementing SaaS ERP systems
improve the CCC, stabilizing cash flow and supporting sustainable growth. Additionally, implementing agile
organizational structures and enhancing service quality improve firms’ ability to respond to market changes,
thus strengthening competitiveness and profitability. These insights provide a foundation for Japanese software
firms seeking to enhance working capital efficiency and competitiveness, supporting future research and
practical applications.

The literature review reveals that the CCC, working capital efficiency, and pricing strategies each play a
crucial role in enhancing profitability in SaaS and software firms. Specifically, shortening the CCC has been
shown to stabilize cash flow by improving working capital efficiency, which has a direct and lasting impact

on corporate profitability. Additionally, subscription models and hybrid pricing strategies serve as stabilizing
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factors for revenue and growth, and their integration with effective working capital management has been
found to strengthen competitive advantage. Furthermore, adopting agile organizational structures has been
shown to improve responsiveness to market changes and increase operational efficiency, both of which
contribute positively to profitability.

Despite the growing body of research on working capital management, tailored analysis focusing on
subscription-based software firms remains scarce. These firms face unigque cash flow challenges, including
longer receivables periods and distinct revenue recognition patterns, which traditional CCC management
techniques do not fully address. By bridging this gap, the present study provides a quantitative examination of

the combined impact of the CCC and working capital efficiency on the profitability of Japanese software firms.

HYPOTHESES
The Japanese software industry, unlike those in other countries, is primarily structured around contract-based
and subcontracting models, where accounts receivable collection and accounts payable fulfillment are key
challenges in corporate cash management. For Japanese software companies, financial stability is crucial,
making the shortening of the CCC and efficient working capital management essential for improving
profitability. Based on this context, the following three hypotheses are proposed:

HYPOTHESIS 1

Firms with a shorter CCC are expected to improve operating profit margins by enabling rapid cash recovery
and efficient reinvestment of working capital. In SaaS companies and software manufacturers, where revenue
models are typically contract- or subscription-based, regular cash inflows are essential. A shortened CCC
allows for quicker access to cash, which can be promptly reinvested in growth opportunities or product
development, thereby strengthening both firm growth and operating profit margins. This sustains the pace of
innovation and allows firms to improve profitability while maintaining competitiveness.

HYPOTHESIS 2

Firms with a longer CCC are likely to experience negative impacts on profit margins due to delayed cash
recovery. In SaaS companies and software manufacturers, initiating business with new clients often involves
account setup, legal checks, and credit assessments, leading to longer accounts receivable conversion times.
This delay can place pressure on working capital, frequently requiring additional financing. The resulting
increase in financing costs negatively affects operating profit margins. Additionally, unfavorable payment
terms with clients may cause cash collection delays, limiting efficient use of working capital and potentially
hindering growth. Inefficient cash management in such scenarios may deteriorate liquidity, introduce short-
term financial risks, and decrease profit margins.

HYPOTHESIS 3

Firms with higher working capital efficiency are expected to improve operating profit margins by
effectively utilizing limited funds at optimal times. In Japanese software companies, efficient cash

management allows for rapid deployment of funds into new projects and development initiatives. This
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enhances growth opportunities and enhances profitability. Firms with high working capital efficiency can
optimize cash flow, reduce dependence on external funding and support growth through internal capital,
leading to sustainable profit growth.

METHODOLOGY
This study analyzes the factors influencing operating profit margin using data from 125 software firms
specializing in software development and provision, as listed by industry in the Nihon Keizai Shimbun (Japan
Economic Journal). The data spans three years, from 2021 to 2023, with financial information sourced from
the Bloomberg database. The firms, classified under the "Package Software" industry, are divided into the
following three categories based on their software types and business characteristics, each of which may affect
performance and profitability differently:
Enterprise Management Software Providers (e.g., ERP, accounting software): 29 firms
Industry-Specific Custom Business Software Providers: 86 firms
General Consumer Software Providers: 10 firms
To ensure statistical reliability, mean imputation was applied to 27 firms with missing data, chosen to
minimize bias while preserving the integrity of the analytical sample. Selection of Independent Variables: The
study includes the following independent variables, identified as factors influencing operating profit margin:
1. Cash Conversion Cycle (CCC): The CCC is a financial metric measuring the time required for a firm
to acquire inventory, sell products or services, and collect receivables. It is a critical indicator of cash
utilization efficiency, as a shorter CCC allows firms to more efficiently recycle working capital and

reinvest it, potentially improving operating profit margins. The CCC is calculated as follows:

CCC=DIO+DSO-DPO

DIO (Days Inventory Outstanding): Inventory turnover period
DSO (Days Sales Outstanding): Receivables collection period
DPO (Days Payable Outstanding): Payables turnover period
The average CCC from 2021 to 2023 was calculated to test Hypotheses 1 and 2.

2. Working Capital Efficiency: This metric indicates how effectively a firm utilizes working capital to
generate profit and is a key indicator of a firm's revenue-generating capability. Firms with high working

capital efficiency can efficiently manage inventory and receivables to achieve higher profitability with

less capital. Working capital efficiency is calculated as follows:

Working Capital Efficiency = Operating Profit ,~ (Ending Inventory + Ending Accounts Receivable)
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The average working capital efficiency over the 2021-2023 period was calculated to test Hypothesis 3.

3. SG&A Ratio: The SG&A ratio reflects a firm’s cost structure and has been shown to influence profit
margins in previous studies. Thus, SG&A ratio is included as a control variable in this study’s multiple
regression model, focusing on its relationship with CCC and working capital efficiency rather than as

a primary variable of interest. The SG&A ratio is calculated as follows:

SG&A Ratio = Selling, General, and Administrative Expenses /~ Revenue

ANALYTICAL METHOD

First, simple regression analysis was performed to evaluate the effect of each independent variable on
operating profit margin. However, as simple regression may not fully explain the interrelationships among
variables, multiple regression analysis was conducted to provide a more comprehensive assessment of each
factor’s effect on operating profit margin within the context of other interacting variables. Data analysis was
conducted using Python, which allowed for efficient statistical calculations and visualization. To account for
multicollinearity, the Variance Inflation Factor (VIF) was calculated. Since all VIF values for the independent
variables were below 10, multicollinearity was not considered an issue. Thus, multiple regression analysis was
selected as an appropriate method for evaluating the combined effects of multiple factors on operating profit

margin.

RESULTS
In this study, descriptive statistics were first conducted to provide an overview of the data and analyze the
factors influencing operating profit margin in software firms (Table 1). This analysis allowed for the

identification of fundamental trends in both independent and dependent variables.

Table 1. Results of Descriptive Statistics

Variable Observat Mean Std. Dev. Min 0.25 0.50 0.75 Max
ions
Operating Profit | 125 0.087 0.202 -0.710 -0.005 0.096 0.198 0.727
Margin
CCC 125 15.579 178.626 | - 7.255 34.202 53.491 296.787
1842.701
Working Capital | 125 0.901 3.097 -21.112 -0.008 0.856 1.740 14.655
Efficiency
SG&A Ratio 125 0.500 0.234 0.073 0.333 0.466 0.633 1.382

Next, a multiple regression analysis was conducted to identify the factors influencing the operating profit
margin of software firms. This finding indicates a high model fit, with several explanatory variables

significantly impacting the operating profit margin (Table 2).

93


https://journal.access-bg.org/

X

ACCESS Journal:
Access to Science, Business, Innovation in Digital Economy
2025, 6(1), 84-102, https://doi.org/10.46656/access.2025.6.1(5)

Table 2. Results of Multiple Regression Analysis

ISSN 2683-1007 (Online)

https://journal.access-bg.org/

Metric Value
R-squared 0.719
Adjusted R-squared 0.712
F-statistic 103
Prob (F-statistic) 3.57E-33
Durbin-Watson 1.987

The multiple regression analysis results indicate that the model’s R-squared value is 0.719, suggesting that

this model explains approximately 71.9% of the variance in operating profit margin. This finding indicates that

the independent variables CCC, working capital efficiency, and SG&A ratio demonstrate a strong explanatory

power for operating profit margin. Furthermore, the adjusted R-squared value is 0.712, closely aligning with

the R-squared, confirming that no excessive independent variables have been included in the model, and

overall, the model fit is robust. The F-statistic for the model is 103, with a corresponding p-value of 3.57E-33,

indicating high statistical significance. This result supports the model's validity, showing that at least one

independent variable significantly influences the operating profit margin. Additionally, the Durbin-Watson

statistic is 1.987, suggesting minimal autocorrelation in the residuals. With a value close to 2, we conclude that

autocorrelation is not an issue in the residuals. The regression coefficients for each independent variable are

presented in Table 3.

Table 3. Detailed Regression Coefficients

Variable Coefficie | Standard t-value p-value 95% Confidence 95% Confidence
nt Error Interval [0.025] Interval [0.975]
CCC -0.0002 0.0001 -2.4400 0.0160* 0.0000 0.0001
Working Capital 0.0382 0.0040 9.3530 0.0000*** 0.0300 0.0460
Efficiency
SG&A Ratio -0.4333 0.0450 -9.5400 0.0000%*** -0.5230 -0.3430

1. Cash Conversion Cycle (CCC): The regression coefficient for the CCC is -0.0002, which is statistically

significant (p=0.016). This result indicates that a reduction in the CCC by one day increases the

operating profit margin by approximately 0.02%. This outcome supports Hypothesis 1, confirming that

a shorter CCC has a significant positive impact on a firm’s financial performance.

2. Working Capital Efficiency: The regression coefficient for working capital efficiency is 0.0382,

showing a high level of statistical significance (p<0.001). This result implies that each unit increase in

working capital efficiency is associated with an approximate 3.82% increase in operating profit margin.

By efficiently utilizing working capital, firms can maximize the use of limited funds, investing in new

business opportunities without idle surplus capital. This outcome strongly supports the positive

influence of working capital efficiency on profitability, aligning with the hypothesis that effective

capital management contributes to higher profit margins.
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3. SG&A Ratio: The regression coefficient for the SG&A ratio is -0.4333, which is statistically significant
(p<0.001). This finding suggests that a 1% increase in the SG&A ratio reduces the operating profit
margin by approximately 0.433%. The negative impact of a rising SG&A ratio on operating profit
margin aligns with the hypothesis, indicating that insufficient cost management, particularly in sales
and administrative expenses, risks compressing profit margins.

Additionally, the residual plot (Figure 1) visually evaluates the model fit and validity of assumptions. The

horizontal axis represents predicted values, while the vertical axis displays actual residuals (differences
between observed and predicted values). The plot shows residuals randomly dispersed around zero, indicating

that the assumptions of the regression model are reasonably met.

Residuals vs Predicted Values

0.3

0.2

Residuals

]

—-0.1t

0.2}

-0.3¢

0.6 0.4 -0.2 0.0 0.2 0.4 0.6
Predicted Values

Figure 1. Residual Plot (Residuals vs. Predicted Values)

The horizontal axis displays predicted values, while the vertical axis shows residuals (differences between
observed and predicted values), revealing that the residuals are randomly dispersed around zero. This indicates
that the model accurately captures the linear relationship between operating profit margin and variables such
as the CCC and working capital efficiency, suggesting minimal bias or nonlinearity in the model. The influence
of the CCC is particularly noteworthy. Based on the model’s results, firms with shorter CCCs tend to recover
funds more quickly and reinvest them efficiently, thereby enhancing operating profit margins. This outcome
supports Hypothesis 1, confirming that a shorter CCC has a significant positive impact on a firm’s financial
performance. The residual plot shows no evident spread or specific patterns, indicating that the assumption of
homoscedasticity is met. Additionally, the absence of outliers or high-leverage points suggests that the model’s

overall estimates are robust and reliably capture the economic impact of the CCC.
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DISCUSSION
This study analyzed the effects of the CCC, working capital efficiency, and SG&A ratio on operating profit
margins in Japanese software firms. The findings indicate that shortening the CCC and effectively utilizing
working capital can significantly contribute to improved profit margins. By managing and recovering funds
efficiently and reinvesting promptly, firms may make optimal use of limited resources to enhance profitability.
Subscription-based software firms face unique challenges, such as delayed cash recovery from customer
subscriptions and significant upfront costs for customer acquisition, which heighten the importance of efficient
cash management strategies.

HYPOTHESIS 1

Hypothesis 1 proposed that firms with shorter CCC would experience improved operating profit margins.
The study’s results supported this hypothesis, indicating that firms with shorter CCCs benefit from quicker
cash recovery, which enables rapid reinvestment and potentially enhances the capture of growth opportunities,
which may contribute to higher profit margins. This is particularly relevant for SaaS companies and software
manufacturers, where consistent cash inflow is critical to their business models. A shorter CCC allows these
firms to reinvest in product development and R&D, which can promote innovation, sustain competitiveness,
and strengthen operating profit margins. However, for subscription-based firms, the initial cash outlay for
customer acquisition can extend the CCC, requiring a balanced approach to cash flow management.
Implementing automated invoicing and efficient credit management may help mitigate delays and further
accelerate cash recovery. The findings suggest that effective cash flow management is likely integral to
maintaining competitive advantage in SaaS firms, where cash recovery facilitates reinvestment opportunities,
potentially improving profitability. This conclusion aligns with prior research; for example, Fuertes-Callén et
al. (2020) identified the importance of early-stage financial health for startup survival and profitability, while
Eisenmann (2020) demonstrated how lean startup strategies and capital efficiency can enhance firm
performance.

HYPOTHESIS 2

Hypothesis 2 posited that firms with longer CCCs would face decreased operating profit margins due to
delayed cash recovery, which places pressure on working capital. The findings supported this hypothesis,
showing that delays in cash conversion, especially during the initial onboarding of new clients due to account
setup, legal processes, and credit evaluations, can often lead to cash management inefficiencies. For
subscription-based software firms, the mismatch between upfront customer acquisition costs and delayed
subscription payments exacerbates this issue, increasing the risk of cash flow constraints. Implementing tiered
pricing models or early payment incentives could potentially help alleviate these pressures. Additionally,
delays in post-implementation support for client’s further strain cash flow, creating pressures on short-term
working capital that ultimately reduce profit margins. These cash recovery delays hinder working capital
efficiency, leading to increased difficulty in managing cash flow effectively. Previous research aligns with this

conclusion; for instance, Kemell et al. (2020) found that delayed cash recovery negatively impacts cash flow

96


https://journal.access-bg.org/

}%o ACCESS Journal: ISSN 2683-1007 (Online)

Access to Science, Business, Innovation in Digital Economy
2025, 6(1), 84-102, https://doi.org/10.46656/access.2025.6.1(5) https://journal.access-bg.org/

in software startups, thereby reducing profitability, while Liu et al. (2022) identified financial risks as factors
that burden working capital and could decrease profit margins.

HYPOTHESIS 3

Hypothesis 3 suggested that firms effectively utilizing working capital would experience improved
operating profit margins. The study confirmed that efficient working capital management minimizes idle funds
and enables firms to rapidly allocate resources toward new projects and development. Firms with high working
capital efficiency leverage internal funds to drive growth strategies without depending on external financing,
thereby achieving sustainable profitability growth. In subscription-based models, maintaining high working
capital efficiency is essential, as delayed cash inflows from subscriptions can create liquidity gaps. Effective
cash flow forecasting and dynamic working capital management are crucial for aligning revenue timing with
expenses, ensuring ongoing investment in innovation and customer acquisition. For software firms, in
particular, rapid allocation of funds to develop new services and products can serve as a source of competitive
advantage. Efficient working capital management is thus a crucial growth driver, as demonstrated in the work
of Habib and Dalwai (2024), who found that effective financial management directly influences a firm's
financial stability and competitiveness. Similarly, Rodrigues et al. (2020) highlighted the impact of working
capital efficiency on market performance among SaaS firms, linking it to enhanced profit margins.

CONCLUSION

This study examined the impact of the CCC and working capital efficiency on operating profit margins in
Japanese software firms. Firstly, the findings indicate that firms with shorter CCCs benefit from enhanced cash
flow management, allowing for efficient reinvestment of limited resources, which can contribute to improved
operating profit margins. For SaaS companies and software manufacturers, in particular, rapid cash recovery
may facilitate reinvestment in product development and R&D, promoting innovation and strengthening
competitive advantage. This emphasizes the importance of cash flow strategies tailored to subscription-based
models, where delayed customer payments often affect liquidity.

Secondly, firms with longer CCCs were found to experience delays in cash recovery, placing excessive
strain on working capital and potentially reducing operating profit margins. Delays in credit assessments and
contract processes in new transactions often disrupt cash flow, decreasing efficiency. In subscription-based
firms, upfront customer acquisition costs coupled with delayed payments may increase cash flow pressure,
highlighting the need for proactive cash management. Thirdly, firms that effectively manage working capital
can allocate resources appropriately and drive growth without over-relying on external funding, thereby likely
contributing significantly to higher operating profit margins. By efficiently managing internal funds, these
firms can promptly allocate resources to new projects and development activities, achieving sustainable growth.
For subscription-model firms, maintaining high working capital efficiency is crucial to mitigate liquidity risks
from delayed payments. Nevertheless, this study has certain limitations. The analysis was confined to Japanese

software firms, leaving it unconfirmed whether similar findings apply to firms in other regions or industries.
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Additionally, while this study focused on CCC and working capital efficiency, other factors, such as firm
size, market environment, and technological adoption, may also impact profit margins, necessitating a more
comprehensive analysis in future research. Future research should aim to analyze a broader range of industries
and regions. Comparative analyses among firms with varying business models and market characteristics could
yield more generalizable conclusions. Additionally, evaluating the effects of working capital management
from a long-term perspective will be necessary to understand its contribution to corporate competitiveness and
sustainable growth. Moreover, future studies should consider the impact of client-driven system modifications
on cash flow dynamics, particularly in the software industry, where such changes may influence cash recovery
cycles. Assessing the impact of technological advancements and digital transformation on cash flow
management and working capital efficiency is expected to provide valuable insights for future business
strategies.

This study provides valuable insights into financial strategies necessary for Japanese software firms to
enhance their competitiveness in international markets and achieve sustainable growth. Specifically, it suggests
that optimizing the CCC and enhancing working capital management may improve financial performance,
enabling firms to leverage these elements to promote growth. The findings from this study are expected to
contribute to the advancement of the software industry as a whole and offer significant implications for future
business strategies. The academic novelty of this study lies in its quantitative focus on Japanese software firms,
a sector often underrepresented in existing literature. By examining both SaaS and traditional software
manufacturers, this research provides a unique perspective on cash management strategies tailored to Japan's
software industry, setting a foundation for future cross-industry and cross-national comparisons. Overall, this
study empirically clarifies the effects of the CCC and working capital efficiency on operating profit margins
in Japanese software firms, providing essential insights into how firms can leverage these elements to

strengthen their competitive position.
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