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ABSTRACT 

Tomi Saarinen: Financial indicators of software companies: a framework for company 
valuation and financial analysis 
Masters’ thesis 
Tampere University 
Master’s Degree Program in Industrial Engineering and Management  
June 2026 
 

This master's thesis analyzes the financial information of private software companies and iden-
tifies appropriate analytical methods for assessing their current and future performance. The pur-
pose of these tools is to identify attractive investment opportunities or filter out weaker companies 
from further analysis. The thesis explores the characteristics that distinguish the software industry 
from other sectors, differences in financial information, and methods for analyzing privately held 
companies. 

The study covers a total of 2,400 software companies from Finland, Sweden, Norway, and 
Denmark. The companies were selected from the Nordic region to improve comparability. The 
dataset was collected from the Vainu.io platform, and the financial figures are based on the pub-
licly reported financial statements that limited liability companies are required to submit under 
national reporting regulations. The analysis focuses on financial data from 2019–2023 for soft-
ware companies that can be considered established businesses. 

The thesis examines software companies as investment targets using various analytical meth-
ods and investigates effective approaches for analyzing the financial data of private software 
firms. One of the main analytical tools studied was financial ratios, which were found to be partic-
ularly effective in assessing the financial and operational performance of software companies. 
These ratios are used both to identify promising investment opportunities and to eliminate bad 
candidates from consideration. The study also investigated the use of comparable companies as 
an investment method. 

Some financial ratios proved more suitable for filtering out poor investment opportunities than 
others. One of the principal findings was that financial ratios based on a single fiscal year were 
insufficient for reliably assessing a company's financial condition due to significant fluctuations in 
annual results. Among the ratios examined, the ‘Rule of 40’ and ‘Debt-to-EBITDA‘ emerged as 
the most effective ratios of a software company’s financial health. However, the best results were 
achieved by combining several different ratios that evaluate profitability, growth, and operational 
efficiency over multiple years. 

This thesis contributes to a better understanding of software company business models and 
expands the academic literature on the financial analysis of private companies. It also provides 
new research on Nordic software companies. The findings demonstrate how different financial 
ratios can be utilized to evaluate privately held software companies. 

 
Keywords: Nordic software companies, financial performance, ratio analysis, company 

valuation, software company analysis, financial data 
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1. INTRODUCTION 

1.1 Background and significance 

Financial data and ratios are often used to evaluate company’s performance as well as 

define company valuations by investors. Investors use a variety of metrics and ratios to 

calculate valuations for companies in different industries and usually these ratios are 

interpreted differently depending on the industry of a company, and valuations differ 

(Damodaran, 2003; Saunders et al., 2003). Traditional financial indicators do not neces-

sarily tell the whole truth about the success of a company because of the varying earning 

logic as well as monetizing logic (Hottenhuis, 2020; Roos & Gupta, 2001). This research 

dives into software companies’ business models and operations to better understand 

their financial numbers and find the best tools to evaluate the company’s performance. 

For many investors, investing is finding a balance between invested capital and potential 

returns (Buffet, 2005; Dolgaia & Sorokina, 2022). Most investors are looking to achieve 

high returns with a minimal risk of losing their investment. The software industry has 

been a popular industry to invest in during the past decades because of the digitalization 

of the world, and the financial growth of the industry (Algkvist Nordfors & Hansson, 2023; 

Lahikainen, 2025). Especially SaaS (Software-as-a-service) companies (SaaS Index), 

which has outperformed the most popular indexes S&P 500 and Nasdaq during 2018-

2021 by over 100% (Appendix A) (Chen, 2023; McCoy, 2022). 

There are several differences between software businesses and so-called traditional 

businesses (Algkvist Nordfors & Hansson, 2023; Lee, 2024). Scaling the business with-

out high investments, quick access to global markets, and relatively low costs of main-

taining customers are among many reasons software businesses have attracted the at-

tention of investors (Ge et al., 2017; Lee, 2024; Lahikainen, 2025). SaaS companies 

have had higher risk-adjusted returns (Sharpe ratio) during recent decades compared to 

most other industries, which has caught the interest of the investors (McCoy, 2022). The 

investors have also recognized the Northern European region as a thriving area for soft-

ware companies and the high number of prominent software companies the area has 

created compared to the population (Bjorndalen et al., 2024). 
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This thesis focuses on software companies in the Nordic area, which includes countries: 

Sweden, Denmark, Norway, and Finland. The Nordics have become significant export-

ers of software during the last few years, and they have been able to create high-value 

businesses and become the fastest-growing software hubs in Europe (Bjorndalen et al., 

2024; Drazdou, 2025). According to Drazdou (2025), non-English speaking countries 

usually face challenges in scaling their business globally, but Nordics have been able to 

break this trend. Björndalen et al. (2024) sent a questionnaire to the CEOs of Nordic 

software companies about what they think are the reasons for their success, and they 

emphasized the importance of the level of digitalization, engineering talent, and access 

to VC (Venture capital) and PE (Private equity) funding. The ability to adapt to new tech-

nology rapidly requires the market to possess a high level of knowledge about previous 

technologies and talented people to utilize these technologies and create a new level of 

technology. Bjorndalen et al. (2024) also added that maintaining the social safety net 

and society with high labor costs requires companies to automate and use innovative 

ways to reduce human labor. 

Previous research about Nordic software companies has shown how the business envi-

ronment and the high level of digitalization have created excellent conditions for the suc-

cess of these organizations (Bjorndalen et al., 2024). Currently, there are no extensive 

studies evaluating the unlisted Nordic software companies based on their financial infor-

mation. This thesis will be significant for its use of extensive data about Nordic software 

companies as well as its focus on finding the best ways to evaluate software companies 

specifically. 

The goal of this study is to choose indicators and ratios that fit the software company 

analysis specifically. The thesis uses historical financial information to categorize soft-

ware companies' financial health and evaluate their performance. The research will result 

in finding the most suitable ratios to evaluate companies' current financial status, discov-

ering ratios which can be used to filter out bad performers, and signaling potential future 

failure or success. 

1.2 Previous work 

One of the most recent research papers connected to the subject of this Master’s thesis 

was Hugo Lahikainen’s (2025) Master’s thesis “Exploring private equity backed B2B-

SaaS companies’ performance determinants”. Lahikainen’s (2025) paper researched 

over 200 European SaaS companies after a private equity firm made an investment in 

the company (Lahikainen, 2025). Lahikainen (2025) investigated how financial ratios 

changed after the investment process. However, Lahikainen’s focus was also more on 
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what kind of results minority and majority stake investments compared to the perfor-

mance of the invested company.  

Roos and Gupta (2001) conducted research about the challenges in creating valuations 

of unlisted technology companies. The paper addresses the challenges of the limited 

amount of publicly available information on private or unlisted companies, and the prob-

lems with using traditional valuation models with technology companies (Roos & Gupta, 

2001). Roos and Gupta (2001) explain that the challenge of using traditional value crea-

tion models with technology companies comes with the lack of similar companies in the 

same phase of their lifecycle and the different nature of having most of the money going 

towards immaterial assets and achieving exponential growth. 

Previous work on this field also includes Hossein Yusefi’s research paper about “The 

Valuation of Modern Software Investment in the US” (2021). Yousefi (2021) went through 

special characteristics of software business and set five methods of calculating valuation 

for software companies in the US. His research concluded that: “There is a need for 

significant progress in valuation standards and proper methods because there is a diffi-

culty applying software valuation methods”. 

This thesis aims to identify indicators and multipliers that would reflect the financial health 

and operational efficiency of a software company better than what is commonly used to 

evaluate publicly listed companies. Finding ratios that would be alarming that the com-

pany might be on the verge of rapid growth or profitability or vice versa alarming the 

future bankruptcy. Another angel is also discovering ratios that would reflect on opera-

tional efficiency and whether the product/service is well received by the market, but it 

does not necessarily reflect in the commonly followed financial ratios yet. 

1.3 Research question, limitations and scope 

The study will analyze the key financial indicators that influence the valuation of a soft-

ware company. The research of this paper aims to discover the differences and special 

characteristics of software businesses and look at what kind of key financial metrics 

should be investigated when analyzing a private software business.  
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The scope of this thesis includes creating a categorizing view to separate the evaluated 

companies based on their future growth and earnings potential. This categorization will 

also examine the financial risks the company faces or is predicted to face according to 

historical financial information. The categorization could be also used as a tool for filtering 

good and bad businesses out of a large dataset of software companies. 

The research question is: “How can financial ratios be used to evaluate a private 

software company’s financial and operational performance by investors?”  

The thesis will only study companies in the software business that have operated for 

over 7 years. Focusing on established software companies ensures that companies with 

no or little revenue, such as start-ups, will not be included in this study. This will leave 

out the anomalies of companies with rapid change in financial numbers. The study will 

concentrate on small-to-medium-sized software firms doing business primarily in the 

Northern European markets, specifically Finland, Sweden, Norway, and Denmark, and 

are not listed in the public stock markets. Focusing on specific geographical area will 

create more comparable results, since companies are competing for the same custom-

ers and the companies are conducting business under similar laws and accounting 

standard requirements (Bourveau et al., 2022; Meitner, 2007). 

The focus on unlisted companies will also leave out the speculative aspect of investing, 

such as short selling stocks, leveraging or other instruments used in the stock market 

(Damodaran, 2003). The main purpose of the thesis is to study companies for acquisition 

or partial buying purposes, especially for starting the evaluation process. Although the 

information produced by this study will be based on unlisted companies, most of the 

literature study will be based on research that is done with publicly listed companies 

since the literature can be applied to both types of businesses and the number of re-

search done on publicly listed companies is substantially higher. The same information 

can be used for unlisted companies, but it must be handled with the understanding of 

different accounting standards (De Franco, 2011; Roos & Gupta, 2001). 

1.4 Research methodology, material and the thesis structure 

Chapter 2 focuses on the literature study that utilizes primarily existing academic re-

search papers, professional articles, financial data analysis and industry materials about 

software companies and general investor valuation methods. The goal is to find key ra-

tios, company indicators, and practices to see the connection between numbers and 

predicting software companies’ financial future. Chapter 2 is studying the general ratios 
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used by the investors and the software industry to find ratios that are the best to measure 

the software company’s success.  

Chapter 3 focuses on the selected methods and structure of the research. The chapter 

explains the gathering, refining and analyzing process of this thesis in detail. The material 

covers over 10 000 companies’ financial information that the governments around the 

Nordics demand to publish by law and is then filtered to focus on specific software com-

panies (OYL 8:10.1§).  

Chapter 4 uses the literature study findings to test them with real data. Chapter 4 con-

tains two parts where Chapter 4.1 analyzes how the companies performed in the recom-

mended financial metrics and Chapter 4.2 tests if these performances in selected indi-

cators can be applied to understanding the company’s operational performance or their 

future performance. 

Chapter 5 discusses the results of the analysis and focuses on answering the research 

questions and discussing the findings in detail. Chapter 5 discusses if the findings sup-

port the literature framework, what does not seem to hold true based on the data and if 

there were new findings that came up. Chapter 6 concludes the research and suggests 

areas of future research. 
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2. VALUATING UNLISTED SOFTWARE COMPA-
NIES 

2.1 Valuating a Company 

There are generally two main reasons for people to invest in anything: financial and so-

cial reasons (Dolgaia & Soronkina, 2022). Financially, investors are expecting a return 

for the risk they are taking for tying up their capital to an investment (Damodaran, 2003; 

Schreiner, 2007). Investors can profit financially from investments by receiving payment 

from the investment (dividends or interest), or they can sell the investment at a higher 

price than they purchased it (Janiszewski, 2011). According to Schreiner (2007), inves-

tors have ways to calculate whether the investment has potential to provide enough re-

turns compared to the level of the risk they are taking financially. Social reasons for in-

vesting include environmental protectionism, human rights and an impact on general 

change in society (Dolgaia & Soronkina, 2022; Roche & Tandon, 2021). 

The most common reason for investing is that the investor anticipates profiting from the 

rise of the price of the investment (Meitner, 2007; Schreiner, 2007). For an investor who 

is looking to profit from the stock appreciation, there are two important numbers that need 

to be considered: the current price (the stock price) and the price the investor thinks it 

should be (or the valuation) or what it will be in the future (Meitner, 2007; Schreiner, 

2007). According to Schreiner (2007), Meitner (2007), and Fama and French (1992), 

investors have a wide range of tools and theories to calculate the value of an investment. 

The process of calculating the investment’s value is referred as “valuation” in this chap-

ter.  

Technical and fundamental analysis are among the best-known strategies for analyzing 

investments (Damodaran, 2003). Investors are using every bit of information available to 

evaluate the future, especially for trying to predict the stock prices (Fama & French, 1992; 

Schreiner, 2007). According to Damodaran (2003), technical analysis forms a view that 

market valuations are based on the supply and demand of the stocks in the market, and 

the stock prices are generally the result of rational and irrational investor decisions. 

These behaviors create patterns in the stock prices that the investors use to time the 

market and predict where the stock price is going in the future (Brock et al., 1992; Kish 

& Kwon, 2002). However, this paper focuses on companies not listed in the stock market, 

making technical analysis is impossible since the company does not have a publicly 
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traded stock. This paper will only focus on the other valuation method called fundamental 

analysis.  

Fundamental analysis uses information about the general market conditions, industry 

information, and company information, to understand the company’s current and future 

success (Janiszewski, 2011). Publicly available data includes past and present financial 

statements, macroeconomic data, and other available information connected to the com-

pany (Fama & French, 1992; Dante & Hansson, 2023; Schreiner, 2007). The investor 

also looks at the risks for the company reaching its future cashflows and growth (Roos 

& Gupta, 2001). 

Chapter 2.1 goes through different approaches to fundamental valuation, information 

used in the valuation methods, and different ways to create fundamental valuation for 

companies. The chapter covers how the publicly available information is used to form a 

fundamental analysis of a company, most used calculations and what should be consid-

ered before calculating a fundamental valuation. 

2.1.1 Fundamental valuation approaches 

There are several approaches used by investors to calculate and reason the price of a 

company’s stock. Some of the known theories argue that the stock price only reflects the 

price that someone is willing to pay for it, whereas the opposite view says that the stock 

price reflects the current financial success and the future potential of the company (Meit-

ner, 2006). Meitner (2006) mentions three different general approaches to calculate a 

valuation for a company that has been researched comprehensively. These valuation 

approaches are relative valuation, contingent claim valuation, and direct valuation (Meit-

ner, 2006; Bhojraj & Lee, 2002; Damodaran, 2003).  

Relative valuation compares the analyzed company to another similar company conduct-

ing similar business (Damodaran, 2003). According to Damodaran (2003) this method 

calculates the value by using common investing multiplies to compare to the value given 

by the market. “Contingent Claim Valuation” is used when cashflows depend on an event 

(Meitner, 2007; Damodaran, 2003). This method includes the risk that an event will crit-

ically affect the company's cash flow, for example, passing specific legislation, has not 

been realized and that contingency and the probability of the event are not priced into 

the valuation. The third method, intrinsic value or direct valuation, is a common company 

valuation principle that calculates the company's value based on the company's assets' 

ability to generate cash flow (Damodaran, 2003). This technique analyzes the future 
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cashflows of the company's assets, the expected cash flow growth, and the risks these 

expectations include. 

2.1.2 Affecting factors 

Although the valuation models are looking at the concept of value from different perspec-

tives, there still seem to be connections to different forces that drive the value of this 

analysis: the general market conditions, the industry, and the operational level of the 

company (Meitner, 2006). Macroeconomic conditions such as the interest rate and GDP 

(Gross domestic product) growth are known to affect the valuation of companies (Se-

tiawan, 2020). Another factor potentially affecting the valuation is industry, because 

growing industries might attract more investors and higher growth expectations (Damo-

daran, 2003). However, the main drivers to the company’s valuation are the company-

specific financial information and its future potential (Roos & Gupta, 2001; Meitner, 2007; 

Damodaran, 2003). 

Since there are three main affecting factors that guide the fundamental analysis of a 

company, the available information can be also divided into three categories: market 

(macroeconomic), industry, and company-specific information (Janiszewski, 2011). 

These categories of information each have their own effect on company valuation and 

should be included in the valuation process (Damodaran, 2003; Janiszewski, 2011). Ta-

ble 1 presents Janiszewski’s (2011) view of categories, and which sources can be used 

in each category. 

 

 

 

 

 

 

 

 

 

 

 



9 
 

Table 1. Information categories (Janiszewski, 2011) 

Macroeconomic factors Industry factors Business factors 

External databases and 

services: 

- World Marker Re-

search Center 

- EIU (Economist In-

telligence Unit) 

- Eurostat 

- St. Bloomberg 

External databases and 

services: 

- One Source 

- Factiva 

- Thompson Re-

search 

- SL Bloomberg 

- Standard & Poor 

External databases and 

services: 

- Financial state-

ments 

- Management re-

ports 

- Business analysis 

- Information from 

management 

Commercial bank reports 

e.g.: 

- Citibank 

- BPH (Bank Prze-

mysłowo-Hand-

lowy) 

- Millenium 

Industry reports (both ex-

ternal and internal) 

 

 

One of the forces that guides the value of a company is the general market conditions 

(Asness et al., 2017; Janiszewski, 2011). According to Asness et al. (2017), basing val-

uations and investment strategies on historical data poses a risk that general market 

conditions have changed so fundamentally that the same rules might not apply to future 

investors. For example, the change in the interest rates and that way access to global 

capital might affect companies’ valuations temporarily (Setiawan, 2020). According to 

Setiawan (2020), awareness of whether the economic sentiment is in a downturn or 

prosperity, will affect many companies' valuations. 

Investors consider several indicators that signal bad or good economic conditions, which 

can change how the market values companies (Setiawan, 2020). Setiawan (2020) ar-

gues that the stock market is also an indicator of a country's economics. General market 

conditions affect drastically what investors are willing to pay for their investments 

(Drazdou, 2025). According to Setiawan (2020), changes in the rate of real GDP growth 
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and the interest rate have an effect to investor behavior and cause changes in stock 

market pricing.  

During economic growth, investors commonly push stock prices higher than the valua-

tion should be, and these over-expectations can eventually lead to correction (Setiawan, 

2020). Company valuations might be higher because the capital is easier to access, so 

acquiring or investing in a company will cost more (Roos & Gupta, 2001; Setiawan, 

2020). On the other hand, the economic downturn might offer an opportunity to buy good 

companies at a lower price. A known quote from one of the most successful investors 

ever lived, Warren Buffet: “...be fearful when others are greedy and greedy only when 

others are fearful”. This phrase describes a situation where the market reacts to changes, 

but the investor should use these times to find opportunities (Buffet, 2005). A great com-

pany is an excellent company in every economic environment. 

Long-term investments in the stock market such as the S&P 500 index (500 biggest 

companies in the USA), have given greater returns than holding cash or government 

bonds for as long as the stock market has existed (Schwab Brokerage, 2023). Greater 

potential for returns commonly comes with a bigger risk of losing the investments (Roos 

& Gupta, 2001). Although market conditions affect investable companies, according to 

Schwab Brokerage (2023), predicting the development of market conditions is close to 

impossible. A stock price reflects the current mood of the investors, and if the macroe-

conomic conditions are better, it could mean that the general view is more favorable for 

stocks (Schreiner, 2007). 

Although market sentiment can steer the general direction of stock prices, that is not the 

only force driving investments in a particular company (Setiawan, 2020). Investors are 

constantly reacting to the changes in the world and making investments in areas where 

they predict the world will be going (Dolgaia & Soronkina, 2022; Roche & Tandon, 2021). 

One of these areas is the rise and fall of different industries (Dolgaia & Soronkina, 2022). 

If an entire industry is growing or replacing another industry, it creates the possibility to 

catch even more significant growth than the general market is producing (Davidsson et 

al., 2009; Meitner, 2006). Industries in the earlier phase of the product life cycle, can 

create higher profitability since there are not as many companies in the industry (Da-

vidsson et al., 2009). According to Meitner (2006), more settled industries will eventually 

lead to price competition, which lowers profitability. Growing industry that attracts invest-

ments also supports thesis of Dante & Hansson (2023) that investors are willing to pay 

more for companies with high growth potential. 
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Industry knowledge can help the investor to create comparisons within the industry and 

see how profits and revenue can develop with similar companies (Schreiner, 2007). This 

is also called comparability, which is discussed in more detail in Chapter 2.2.2 (Roos & 

Gupta, 2001). According to Schreiner (2007), valuing a company based on its future 

potential is more accurate when the company is compared to a company in a similar 

industry. That is another reason that being aware of the industry in general should be 

considered while investing. 

Another market-related factor that drives stock prices and company valuations is the 

country or area where the company is mainly doing business (Bjorndalen et al., 2022; 

Dolgaia & Soronkina, 2022; Lahikainen, 2025). The country itself is also included in the 

general market sentiment since a downturn or prosperity can be limited to an area or 

even a country. According to Bjorndalen et al. (2022), the country or the area can also 

change the investor valuations of companies compared to their earnings. A company 

that is registered in the USA, has been known to get higher valuation based on their 

revenue or profit multiples than companies in other markets (Drazdou, 2025).  

Realizing the market conditions and how the industry is performing provides a starting 

point for analyzing any company (Dolgaia & Soronkina, 2022). However, according to 

Dolgaia and Soronkina (2022), company information is essential to create a comprehen-

sive analysis of company valuation.  

2.1.3 Using financial information to calculate company value 

There are countless ways to calculate a valuation for a company as the investing litera-

ture points out (Damodaran, 2003; Kim & Ritter, 1999; Meitner, 2006; Schreiner, 2007). 

However, the literature also repeats specific common ways investors use to create a 

valuation for a company. Using multiples of financial numbers is among the most com-

mon ways investors evaluate their potential investments (Bourveau et al., 2022; 

Schreiner, 2007). Using comparisons in the industry is another way to analyze what the 

company should be worth in the same industry (Meitner, 2006; Schreiner, 2007. Both 

valuation methods primarily use publicly available financial information to calculate the 

company's worth. However, the more sophisticated methods also include calculating the 

kind of future potential the company has financially (Roos & Gupta, 2001). Analyzing the 

company's current operations, talent and assets can be used to predict the profitability 

and growth the company can have in the future (The European Business, 2023; Kaplan 

& Atkinson, 1998; Piotroski, 2000). 
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According to Roos and Gupta (2001), publicly listed companies are responsible for re-

leasing more information than unlisted companies and there usually is less information 

such as analyst coverage about unlisted companies. General financial information can 

often be found from public sources (Janiszewski, 2011). Although many known financial 

indicators utilize current and historical information, an intelligent investor needs to under-

stand how the company operates and what kind of future the company is expected to 

have (Meitner, 2007; Piotroski, 2000). This information includes an annual review, stock 

price and other investor relations-related material. Although unlisted companies do not 

release a public stock price, they still can have shares that are available for purchase 

(Roos & Gupta, 2001). The lack of stock price makes the investing process more com-

plicated, but similar valuation tools can be used with unlisted companies (Bourveau et 

al., 2022; Lahikainen, 2025; Roos & Gupta, 2001). The next chapter will go into further 

detail about valuation techniques that could be used for an unlisted company. 

2.2 Creating Fundamental Valuation 

Before making an investment, investors pay attention to two main aspects of investing: 

risk and return (Dolgaia & Sorokina, 2022; Fama & French, 1992). There are several 

tools to measure the relation between risk and return such as “Sharpe ratio”, and “Capital 

Asset Pricing model” but majority of these ratios are based on historical market data of 

a stock (Damodaran, 2003; McCoy, 2022; Sharpe, 1994). Analyzing historical data can 

reveal important information about current operation and show indications of the com-

pany’s future (Piotroski, 2000; Roos & Gupta, 2001). To build a view of a company’s 

future, investors use tools to calculate what the company is worth at the current level, 

what they could be worth in certain time horizon, as well as how plausible this future view 

is (Meitner, 2006; Roos & Gupta, 2001). This is why investors try to reduce risks by 

recognizing patterns that lead to future success (Damodaran, 2003; Schreiner, 2007). 

There are almost as many creative ways to create company valuations as there are in-

vestors (Meitner, 2006; Roos & Gupta, 2001). Most commonly investors use the compa-

ny's financial and general information as well as stock price movements and other market 

data to predict the direction of the stock price (Bernstrom, 2014; Meitner, 2006; Piotroski, 

2000; Schreiner, 2007). However, this paper only focuses on discovering the value of a 

company from financial and operational information of the company, industry, and mar-

ket. This process is also called fundamental analysis. This chapter will examine the most 

common tools used to create fundamental analysis (Damodaran, 2003). 

This chapter studies three main categories of fundamental analysis: Key ratios (multi-

ples), comparability, discounted cash flow (DFC) approach, and what other factors go 
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into fundamental analysis (Damodaran, 2002; Yousefi, 2021; Janiszewski, 2011; Kim & 

Ritter, 1999; Robison, 2020). Key ratios are defined as using the company’s financial 

numbers and dividing or multiplying some of the information together to create a compa-

rable ratio (Damodaran, 2002; Pitroski, 2000). The second chapter “Comparability” uses 

companies in same industry or area as comparables to recognize how the researched 

company is performing (Roos & Gupta, 2001). The “Discounted cash flow valuation and 

financial health" chapter covers how investors calculate the potential future cash flows 

of the company, the risk factors, and DCF valuation method (Janiszewski, 2011). The 

fourth part "Other factors considered in creating fundamental valuation", covers “Ad-

justed net book value” method, the concept of financial health and other factors and 

conditions for creating a fundamental valuation. 

2.2.1 Key Ratios 

One of the most known fundamental analysis tools is multiples or key ratios to value the 

company (Pitroski, 2000). Key ratios use numbers in financial statement to develop new 

comparable ratios to reflect company’s performance (Dolgaia & Sorokina, 2011; Goel, 

2016). These key ratios are formed by using different parts of financial statements: Bal-

ance sheet, income statement, and cash flow statement (Damodaran, 2002). Key ratios 

are formed by comparing two or more numbers from financial statements and creating a 

multiple or a percentage, which is then compared to the industry average or a general 

recommendation (Algkvist Nordfors & Hansson, 2023; Meitner, 2006). Key ratios could 

be used to see the company's financial health, a trend of change, or making predictions 

of company’s future direction based on these ratios (Roos & Gupta, 2001; Screiner, 

2007). 

Since the literature knows hundreds of key ratios investors use to evaluate company’s 

financial performance, we need to create categories of most common ratios (Dolgaia & 

Sorokina, 2011; Schreiner, 2007). Altman (1968) divided key ratios into five different cat-

egories to measure the company's relative performance. These categories are liquidity, 

profitability, leverage, solvency, and activity ratios. Goel (2016) used similar ratio cate-

gorization: liquidity, profitability, market, solvency, and efficiency (similar to activity) ra-

tios. Bernstrom (2014) divides ratios or multiples into two different categories: value and 

stock price multiples. Since this paper focuses on unlisted companies, value multiples 

are harder to use because unlisted companies do not have publicly available stock price 

information.  
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Selected key ratios can utilize our calculations of enterprise value instead of stock price, 

for example in P/E (Price to earnings) multiple, discounted cash flow model could be 

used to create a “price” for the company (Algkvist Nordfors & Hansson, 2023; Schreiner, 

2007). For this paper, we will narrow the Altman’s (1968) and Goal’s (2016) categories 

to three that have the biggest differences compared to each other: Profitability, financing 

and activity. Financing will combine solvency, leverage and liquidity categories into one 

category. 

One of the most used variables used to create ratios is profitability, which compares the 

company's annual profits to other financial numbers (Altman, 1968; Damodaran, 2002). 

For example, profits are compared to assets or shareholder equity to determine if the 

company can create adequate levels of profits compared to the capital tied up in the 

company (The European business, 2023; Hargrave, 2024; Piotroski, 2000; De Franco et 

al., 2011). According to Altman (1968), positive profit ratios reduce the risk of bankruptcy 

to near zero, and profit ratios can signal risks in the business if there are negative ratios 

multiple years in a row. Below, Table 1 presents common profitability ratios used in the 

literature, the calculation formula, what is measured, and possible target ratios. 
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Table 2. Profitability key ratios 

Key Ratio Meaning Equation Sources 

ROE  Return on Equity: Compares 

the annual net income to the 

total invested capital (equity). 

Profits/Total 

Equity of the 

company 

Cohen et al., 2008; 

Meitner, 2006; The Eu-

ropean business, 2023;  

ROA Return on Assets Profits/Total 

Assets of 

the Com-

pany 

Schreiner, 2007; Da-

vidsson, 2011; De 

Franco et al., 2011; 

Hargrave, 2024; Lahi-

kainen, 2025 

P/E Price-to-earnings or value to 

earnings in this context. 

Stock Price 

(or total val-

ua-

tion)/Earn-

ings per 

share (or net 

income) 

Altman, 1968; Fama & 

French, 1993; Kim & 

Ritter, 1999; Roos & 

Gupta, 2001; Schreiner 

2007;  

Cumulative 

profitability 

Considers profits from previ-

ous years and compares how 

much the company has pro-

duced profits compared to its 

assets. 

Retained 

Earn-

ings/Total 

Assets 

Altman, 1968; Dolgaia 

& Sorokina, 2022 

EBIT Mar-

gin 

"Operating Profit Margin" or 

EBIT margin reflects the effi-

ciency of operations in produc-

ing profits. Taxes and interests 

are not calculated, which can 

sometimes blur the success of 

the actual business. 

EBIT/Reve-

nue 

Dolgaia & Sorokina, 

2022; Schreiner, 2007; 

Lee, 2024 

 

Financial key ratios include three different types of key ratios, that are all connected to 

the cash, cash equivalents and debt of the company (Altman, 1968; Bernstrom, 2014). 

These ratios include the company's ability to pay its short-term liabilities, such as short-

term loans and accounts payable, with assets that are either cash or cash equivalents 
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(Damodaran, 2003). The short-term payments are usually due in 12 months or the cur-

rent fiscal year of a business (CFI Team, n.d.; Ganti, 2020). Not having enough cash of 

cash equivalents, are among the key reasons that company has the potential to go bank-

rupt (Altman, 1968). 

Another category of ratios shows how the company is using debt to run its business 

(Altman, 1968). If the company is funded mostly with debt, it can be considered risky, 

but there is also a positive relation between using debt money to enhance business 

(Fama & French, 1993; Schreiner, 2007). Rising debt levels can also signal that the 

company is becoming more dependent on debt (Dolgaia & Soronkina, 2022).  Financial 

ratios also measure the company’s ability to pay its long-term debts and interest (Goel, 

2016; Schreiner, 2007). Table 3 lists the most financial health ratios used in the financial 

literature. 

Table 3. Financial key ratios 

Key Ratio Meaning Equation Sources 

Current 

ratio 

Company’s ability to pay their liabil-

ities due within one year with as-

sets that are cash or can be quickly 

turned into cash plus the value of 

inventory. Over 2 ratio recom-

mended 

Current Assets / 

Current Liabilities 

Altman 1968; 

Dolgaia & So-

rokina, 2022; 

Goel, 2016;  Pi-

otroski, 2000; 

Schreiner, 2007 

Fixed-

Charge 

Coverage 

Ratio 

(FCCR) 

Fixed charges include lease and 

rent payments. This ratio measures 

the company’s capability to cover 

all unavoidable costs after its oper-

ating costs. A rate below 1x signals 

a default risk because the company 

must take a loan or look for other 

funding to cover its costs. 

(EBIT + Fixed 

Charges) / (Fixed 

Charges + Inter-

est) 

Schreiner, 2007 

Cash ra-

tio 

Does the company have enough 

cash to cover its short-term liabili-

ties. Over 1 ratio is considered ex-

tremely good and could even be 

considered a waste of capital allo-

cation. 

(Cash + Cash 

Equivalents) / 

Current Liabilities 

Goel, 2016; 

Schreiner, 2007 
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Operating 

Cash 

Flow Ra-

tio 

Net cash flow from operations dur-

ing the measured period (usually a 

year or a quarter year) divided by 

liabilities that are due in less than 

one year. It describes how well the 

operations produce cash to pay the 

bills it needs to operate. 

Operating Cash 

Flow / Current Li-

abilities 

Bhandari & 

Iyer, 2013; 

Goel, 2016; De 

Franco et al., 

2011; Piotroski, 

2000; 

Schreiner, 2007 

Debt-to-

EBITDA 

Ratio 

Ratio measures how many years it 

takes for the company to pay its 

debts without considering interest 

or taxes. Values < 2x is considered 

low risk, 2-4x moderate risk, >4 

high default risk. 

Total Debt / 

EBITDA 

Schreiner, 

2007; Yousefi, 

2021 

Equity 

Ratio 

This ratio measures the percentage 

of the total assets financed by 

shareholder equity. The higher the 

number, the better investors con-

sider the company's financial situa-

tion. 

Shareholders’ 

Equity / Total As-

sets 

Altman 1968; 

Fama & 

French, 1993; 

Goel, 2016; 

Meitner, 2006; 

Piotroski, 2000; 

Roos & Gupta, 

2001 

Asset-to-

Equity 

Ratio 

This ratio is the opposite of the eq-

uity ratio and gives a quick look at 

how the company uses debt to lev-

erage its business. 

Total Assets / 

Shareholders’ 

Equity 

Fama & 

French, 1993; 

Lahikainen, 

2025; Roos & 

Gupta, 2001 

 

The third type of ratios are called activity or efficiency ratios, that measure the company’s 

efficiency to turn resources into finished products and sales (Altman, 1968; Goel, 2016). 

According to Goel (2016), these ratios signal a company’s operating efficiency. Table 4 

lists the most common activity ratios used by financial literature. 
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Table 4. Activity key ratios 

Key Ratio Meaning Equation Sources 

Inventory 

Turnover 

The rate of how often the inven-

tory gets sold during the fiscal 

year or selected period. A low 

rate indicates that either the in-

ventory is too high, or the com-

pany is not selling products fast 

enough. 

Cost of Goods Sold 

/ Average Inventory 

Cohen et al., 

2008; Dolgaia & 

Sorokina, 2022; 

Goel, 2016 

Receiva-

bles Turn-

over 

The ratio measures how fast or 

efficiently the company collects 

its money from customers. Ac-

counts receivable mean that 

capital cannot be used produc-

tively. 

Net Credit Sales / 

Average Accounts 

Receivable. 

Dolgaia & So-

rokina, 2022; 

Goel, 2016 

Total As-

set Turno-

ver 

Measures how efficiently the 

company is using its assets to 

generate revenue. A low ratio 

means the company is not us-

ing its assets efficiently to gen-

erate revenue. 

Revenue / Average 

Total Assets 

Altman, 1968; 

Bhandari & Iyer, 

2013; Meitner, 

2006, Piotroski, 

2000 

Fixed As-

set Turno-

ver 

Measures how efficiently a 

company uses its fixed assets, 

such as factories, manufactur-

ing equipment, and offices, to 

generate sales. 

Revenue / Average 

Net Fixed Assets 

Goel, 2016; Meit-

ner, 2006 

 

2.2.2 Comparability 

Comparability is another commonly used method to value a company (Roos & Gupta, 

2001). Comparability uses company’s valuation to calculate a value for another company 

(Meitner, 2007).  Comparability generally uses multiples to calculate comparable com-

pany valuation, which is why some literature considers comparability a ratio-based valu-

ation (Janiszewski, 2011). Comparability is an excellent valuation tool when the industry 
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is larger and more settled but younger industries might not include as many similar com-

panies with comparable business characteristics (Kim & Ritter, 1999).  Knowledge about 

companies operating in the same industry increases understanding of the financial state-

ments in the industry, and the operations behind financial numbers (De Franco et al., 

2011). Roos and Gupta (2001) discuss three general factors to consider while selecting 

a comparable company: Similarity in the businesses, the richness of information, and the 

stages in their life cycles.  

The similarity of the comparable company is not just about being in the same industry 

but also having a similar customer base (Roos & Gupta, 2001; Schreiner, 2007). Accord-

ing to Roos and Gupta (2001) there are also similarities in the capital allocation of com-

parable companies. Comparable industries and being in the same market can also help 

see if the ratios of the analyzed company are competitive in the industry standards 

(Dante & Hansson, 2023; Hossein, 2021). However, there is also a downside to using 

comparability since it does not recognize if the whole industry is overvalued or underval-

ued (Kim & Ritter, 1999). 

Another factor that Roos and Gupta (2001) consider while selecting a comparable com-

pany is the richness of the available information. The amount of analyst coverage is also 

considered to influence the valuation of a company (Piotroski, 2000). Since there is gen-

erally less information available for unlisted companies, finding a comparable company 

among publicly traded companies can be beneficial for the investor. The comparability 

approach is usually based on using multiples such as price-to-earnings (P/E), earnings 

per share, or price-to-book and using those multiples to calculate the value of the tar-

geted company (Dante & Hansson, 2023; Kim & Ritter, 1999). These methods could be 

utilized with unlisted companies if there is a general knowledge about how the market 

appreciates similar publicly traded companies (Schreiner, 2007).  

One of the key factors affecting the comparability of a company is the phase of the com-

pany's lifecycle (Roos & Gupta, 2001). The life cycle phase is crucial information because 

of differentiating focuses of a business drivers between a new and a more established 

company (Meitner, 2007). According to Roos and Gupta (2001), companies prioritize 

different metrics, such as growth and profitability, in different lifecycle phases. Meitner 

(2007) addresses that a younger company usually tries to grow their business faster and 

secure a bigger market share whereas an established company might prioritize profita-

bility. The comparability valuation has also been less accurate with younger companies 

than with more established ones (Kim & Ritter, 1999). 
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Comparability is a commonly used method to calculate company valuation by investors 

(Schreiner, 2007). Comparability can be used to forecast company's future cashflows 

and financial struggles by looking into another company's financials (De Franco et al., 

2011; Roos & Gupta, 2001). According to Kim and Ritter (1999), using future earning 

predictions gave more accurate valuation calculation than using just historical financial 

information. However, using the correct multiples and being aware of what is going on in 

the industry, the phase of the life cycle, and the quality of the information about the com-

pany can help to generate a valuation by using comparable companies, even for younger 

companies (Roos & Gupta, 2001). 

2.2.3 Discounted Cash Flow Valuation  

Key ratios are a common way to evaluate the current state of company's financials, but 

a comprehensive view into the business is achieved by using multiple tools (Piotroski, 

2000; Dante & Hansson, 2023). What makes a company an attractive investment is its 

ability to generate growth and profits in the future (Roos & Gupta, 2001). Calculating 

company valuation based on predicted future profits is also known as discounted cash 

flow (DCF) method (Janiszewski, 2011). For younger companies, financial ratio valua-

tions might be highly volatile since investing in R&D (Research and development) and 

sales force is comparably expensive and it takes time before sales start bringing money 

for the business (Kim & Ritter, 1999). According to Roos and Gupta (2001), when a 

company or the industry is relatively young, the company is often still trying to figure out 

its product/service portfolio and customer base.  For these companies, recognizing fac-

tors that signal healthy financial status, efficient operations, and a positive market per-

ception can give more information than just the current financial ratios (Lee, 2024; Roos 

& Gupta, 2001). 

Discount cash flow (DFC) valuation calculates the present value of expected future cash 

flows and forms a valuation for that business (Janiszewski, 2011). According to Jan-

iszewski (2011), DFC is calculated from two values: the present value of dividends the 

company will pay during a particular time frame and the company's residual value after 

a specific holding period. Investing money into a business always carries a cost for the 

investors such as inflation and the cost of missed opportunities (Roos & Gupta, 2001).  

Investors calculate if the investment is going to produce enough profits to cover these 

costs as well as cover the risk that these predictions will not materialize or the investment 

might lose its value (Hossein, 2021; Dolgaia & Sorokina, 2022). 
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2.2.4 Other factors considered in creating fundamental valua-
tion 

Financial statement is one of the most important sources of information for investors to 

understand the company's operations and financial health (Bourveau et al., 2022; 

Schreiner, 2007). Bourveau et al. (2022) and Schreiner (2007) argue that the numbers 

in the financial statements do not always tell the whole truth about a company's perfor-

mance, and there are several other factors that should be considered as well. This chap-

ter dives into the qualitative analysis of the financial numbers and what is important to 

recognize when analyzing a company beyond numbers. This chapter covers concepts 

such as financial health, differentiating accounting standards and effects of the acquisi-

tion process. 

The efficiency of operations and the ability to produce profits are critical factors for cal-

culating the future cash flows of a company (Janiszewski, 2011). Although publicly avail-

able information does not usually cover operational indicators, there can be signs in the 

financial information that signal poor operational efficiency (Meitner, 2006; Piotroski, 

2000). One way to analyze operational efficiency is to investigate the trends of the com-

pany’s financial ratios to detect changes in the company (Dolgaia & Sorokina, 2022; Pi-

otroski, 2000). For example, Altman (1968) observed several key ratios that failed com-

panies had produced during the last five years of their operations. Altman (1968) found 

that low "Working capital/Total Assets" and "Market Value of Equity/Book Value of Total 

Debt" indicated that the company was more likely to go bankrupt. Altman (1968) found 

that over 65% of bankrupt companies had negative profits in two or three of the last three 

years of operations, and this model could predict bankruptcies rather accurately for a few 

years in advance.  

The financial distress of the company can be seen if its cash flow has been deprived or 

its financial performance is slowing down (Bhandari & Iyer, 2013). The ratio Bhandari 

and Iyer (2013) proposed to detect economic difficulties was three-year sales growth, 

among other liquidity-centric ratios mentioned in Chapter 2.2.1. On the positive side, 

revenue growth or sales growth rate has been used to signal that the demand of com-

pany products and services has increased and is a signal of better financial health 

(Bhandari & Iyer, 2013; The European Business, 2023; Janiszewski, 2011). Revenue or 

sales ratio is used to create a valuation for companies that are heavily reinvesting into 

their business and when their profitability is comparably low (The European Business, 

2023). Piotroski (2000) said that gross margin improvement is another ratio used to de-

tect improvement in operational efficiency. As an efficiency indicator, gross margin ratio 
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or profitability margins can be used to see how the company can lower its production 

costs or increase product prices (Piotroski, 2000; Janiszewski, 2011). 

Another key ratio that was found in Chapter 2.2 was the "Asset turnover ratio", which 

detects how well the assets held by a company are being used to generate sales (Pi-

otroski, 2000). According to Piotroski (2000), the change in this ratio can also be used to 

detect if a company can produce more sales as the investments in the company in-

crease. Altman (1968) found that an extremely high "Net Sales/Net Worth ratio" could 

signal a reducing net worth and signal that a company could be going through profitability 

troubles. 

According to De Franco et al. (2011) and the Financial Accounting Standards Board 

(1980), accounting information's comparability, relevance, and reliability play a crucial 

role in defining how the financial numbers should be interpreted. Since transforming eco-

nomic events into financial statements depends on the chosen accounting system, the 

numbers in the financial statements are not always comparable (Choi, 2019). Compara-

ble financial statements mean that two companies produce from the same economic 

events (Choi, 2019; De Franco et al., 2011). The company's financial status could be 

changed through accounting methods, which is why an investor should be able to see 

the economic events behind the numbers in financial statements (De Franco et al., 

2011). De Franco et al. (2011) did not see that there is malpractice done to hide things 

in the financial statements, and even the Financial Accounting Standards Board (1980) 

argued that these different types of accounting practices are widely accepted, although 

they make comparability harder. 

One thing to consider about valuating a company is how the acquisition itself might affect 

the company being acquired. When a company is acquired, the financial conditions of a 

company can change drastically (Lahikainen, 2025; Meitner, 2006). Acquisition can pro-

vide better liquidity or access to liquidity that can influence significantly to the financial 

performance and stability of the acquired company (Dogan & Ugurlu, 2024). According 

to Dogan and Ugurlu (2024) the effects of the acquisition depend on the method of pay-

ment and the value of the deal. The size of the acquisition price has also been known to 

change the acquisition multiples (Drazdou, 2025). Additionally, there was a change in 

the multiples if the investor was acquiring a minority stake of the company compared to 

majority or even the whole company (Meitner, 2006; Roos & Gupta, 2001; Schreiner, 

2007). According to Roos and Gupta (2001), taking control of a company will always 

have a premium pricing for the company compared to stocks or ownership that have 

limited or no control of the company. 
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Financial statement factors will go through other factors that should be considered in the 

information provided by the financial statement, such as whether the numbers are gen-

uinely comparable, relevant, and reliable (De Franco et al., 2011). This problem of vary-

ing accounting standards is at least partly avoided since the accounting standards in the 

Nordic countries are close to each other. Another observed factor affecting valuations is 

the ownership stake being purchased by the investor (Drazdou, 2025; Kim & Ritter, 

1999). This chapter also covered multiple ratios that could indicate that the company is 

either signaling good financial health, or they might be heading towards financial trou-

bles. Chapter 2.5. will discuss which of these ratios could be used with software busi-

nesses. Due to the different characteristics of the software industry, all the ratios should 

be studied in more detail to determine if those could work within the industry. 

2.3 Special Characteristics of Software Business 

For an investor, industry knowledge is essential since every industry has unique charac-

teristics that affect how companies conduct business (Kim & Ritter, 1999).  Traditional 

investment valuation tools focus heavily on metrics such as profitability and the value of 

company’s assets, that do not generally put a lot of weight on characteristics such as 

intangible assets or exponential growth potential (Hossein, 2021; Lee, 2024; Roos & 

Gupta, 2001). However, these are characteristics that investors are looking at when con-

sidering an investment in the software industry. Gupta and Roos (2001) list the lack of 

comparable companies, predicting the market for new technology, how fast the technol-

ogy is adapted, predicting the cost of capital and negative profitability as complicating 

factors when investing in a software company. This chapter will dive into what an investor 

should pay attention to in the operating model of a software company (Lee, 2024).  

Many of the most famous risk-return ratio models, like the "Fama-French model," is 

based on a settled market where the model does not count that the industry could still 

be growing exponentially, and the market has not matured yet (McCoy, 2022). In the 

software market, the bigger companies still have much room to grow, which traditional 

industry companies rarely do. Unlike more settled markets, such as agriculture, the size 

of the newer technology markets is still being discovered to find out how much money 

and profits the markets will have (Roos & Gupta, 2001; Schreiner, 2007). 

During the last few years, most software companies have moved towards a SaaS (Soft-

ware-as-a-Service) business model, where the customer pays for access to use the soft-

ware monthly or annually (Chen, 2023; Lahikainen, 2025; Lee, 2024; Algkvist Nordfors 

& Hansson, 2023). According to Lee (2024), software businesses usually lose money 

first, but as the number of customers increases and the company gets more established, 
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the software product will become more profitable. Most of the software company’s costs 

are usually paid before any sales are made, and it takes time to repay their initial invest-

ments and recognize how profitable the business is until several years after acquiring 

customers (Lee, 2024; Roche & Tandon, 2021).  

Another difference compared to the traditional businesses is the varying cost structure 

of the software business (Lee, 2024). Initial costs for developing software include re-

search and development (R&D), setting up the infrastructure, initial sales, and marketing 

(Dolgaia & Sorokina, 2022; Lee, 2024; Roche & Tandon, 2021; Roos & Gupta, 2001). 

After the development of the software, the costs decrease drastically, and the costs of 

selling, installing, and maintaining the software are relatively low since the product al-

ready exists and the infrastructure is set to run the software (Lee, 2024; Roche & Tandon, 

2021).   

Another key difference in the software industry is that the companies do not need a lot 

of tangible assets and majority of the assets are intangible assets (Roos & Gupta, 2001; 

Yusefi, 2021). Usually, the company owns assets such as machinery, materials and fa-

cilities, that produce revenue for the company. However, tangible assets are not usually 

an essential part of software company’s ability to produce revenue. For an investor, pric-

ing intangible assets creates a challenge, since the majority of the company’s revenue 

producing assets might be priced as goodwill in their valuations (Hossein, 2021). These 

intangible assets include developed software products, knowledge and technologies, 

which play a crucial role in software business's capability to keep their competitive edge 

and produce more revenue in the future (The European Business, 2023; Bjorndalen et 

al., 2024). Another difference in software companies’ financial statements is software 

companies can activate their R&D expenses to their balance sheet rather than as an 

expense in their income statement (Jeny & Moldovan, 2021). 

According to The European Business (2023), "A software company with a strong culture 

of innovation and a healthy IP (Intellectual Property) portfolio is often positioned for long-

term success". Also, according to Kaplan (2010) the intangible assets have a delayed 

impact on profits and revenue. This also matches the earlier description of a software 

business that usually takes time for a software company to become profitable. According 

to Lahikainen (2025), SaaS companies focus more on operations that can speed the 

company's growth. Software is a product that can be expanded to global markets rather 

easily with relatively low costs and without making drastic changes in the business model 

(Bjorndalen et al., 2024).  
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The importance of growth surrounding the software business can also relate to 

Metcalfe's Law, which is especially discussed around social media companies but can 

also highly influence the adoption of software (Zhang et al., 2015). According to Curran 

and Cameron (2025), Metcalfe's Law specifies that "the value of the network grows pro-

portionally to the square of the size of the network". For example, the more people that 

use Microsoft Teams, the more useful it is to start using such software, and this network 

effect can lead to even exponential growth of users rapidly. 

Scalability of the business without substantial costs and high margin ratios in SaaS busi-

ness make investing in a software business especially attractive (Lee, 2024). When a 

break-even point is reached, every new customer in the SaaS business can bring rela-

tively high profitability because the revenue that is recurring monthly or annually does 

not require many new costs to maintain (Lahikainen, 2025). However, it is notable that 

the sales and marketing costs can still be high if the product is not selling well or if the 

customers are not staying as customers for long (Lee, 2024; Roche & Tandon, 2021).  

One key characteristic of a software business is that it can be considered as an out-

sourced solution and especially with SaaS services, the maintenance and development 

is done by the software provider (Lee, 2024). SaaS businesses can grow profitability and 

revenue rapidly, since every customer that stays longer, becomes even more profitable 

as time passes (Lahikainen, 2025). This is why brand recognition, customer retention 

rates, and the scale of market penetration are key to measuring a software company's 

potential or success (The European Business, 2023). Table 5 is a summary of the differ-

ences between software companies and companies from more traditional industries 

such as retail, manufacturing or agriculture industry. 
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Table 5. Software and traditional company comparisons 

 Software company Traditional industry com-

pany 

Profitability Usually takes longer to 

achieve profitability and 

can grow rapidly (Lee, 

2024; Meitner 2006) 

Takes less time to be prof-

itable but profitability grows 

more steadily 

Assets Mostly just intangible as-

sets have value (Roos & 

Gupta, 2001; Hossein 

2021) 

Tangible and intangible as-

sets have value 

Cost structure Initial costs are high, but 

growth will not cause a lot 

of costs (Algkvist Nordfors 

& Hansson, 2023; Hot-

tenhuis, 2020; Roos & 

Gupta, 2001) 

Initial costs are rather high 

and adding scale will 

cause additional costs as 

well 

Valuating the business High growth and profitabil-

ity expectations are con-

sidered (Roos & Gupta, 

2001) 

Assets, profitability, 

growth, liquidity are appre-

ciated (Altman, 1968) 

Scalability Usually, can grow quickly 

and without higher invest-

ments (European business 

review, 2023).  

Growth requires large in-

vestments and time to set 

up the company for new 

markets. 

 

2.4 Measuring Software Business success 

"To choose the right indicators for a given object, be it a goal, process or product, one 

must have a good understanding of what is important to the organization." (Barone et al., 

2011). Chapter 2.3 gave an understanding of what are common characteristics for a 

software business and how these characteristics should be noted while looking into fi-

nancial statements. In this chapter, the paper studies the operational side of a software 

company and more specifically operational indicators that take these characteristics into 
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account. Additionally, this chapter will also discover what kind of metrics indicate that 

company is in financial distress or indicators of financial stability. 

The study aims to find commonalities in the finances and operations that a company with 

a promising future should have. As earlier chapters have established, looking at the latest 

financial statements of a software company do not always tell the whole truth about what 

the company is going through. Analyzing historical developments of the company's fi-

nancials will help understand the company’s current financial status and the future even 

better (Roos & Gupta, 2001; Schreiner, 2007).  

Whereas a start-up focuses almost exclusively on growth and financing the growth, a 

more established company should already focus on other business metrics (Lahikainen, 

2025; Lee, 2024). Although growth is a metric that investors regularly overpay, especially 

in technology companies, after several years of operations, the company should already 

see what kind of returns it could generate in the future (Setiawan, 2020). Growth can still 

be a central metric for an established company, but other factors such as whether the 

business can sustain growth, become more crucial. 

2.4.1 Measuring operational efficiency 

The initial rapid growth phase of a software company is commonly funded with investor 

money, which gives the company time to start generating cashflow and turn the business 

eventually profitable (Algkvist Nordfors & Hansson, 2023; Davidsson et al., 2009; Roche 

& Tandon, 2021). Although financial metrics can be considered the most important metric 

for the company, these metrics are eventually the results of operational efficiency, and 

customer and employee satisfaction (Kaplan & Norton, 1992). According to Cohen et al. 

(2008), companies that improved their internal business and production processes, were 

able to improve their financial performance. This chapter investigates important factors 

that signal a software company's operational efficiency and aims to find information that 

could help investors understand how financial numbers are formed. 

Roche and Tandon (2021) found that when software reaches market maturity and the 

market has saturated, the company should be focused on customer retention, cross-

selling, and upselling, which will generate higher growth after the market has matured. 

Because acquiring customers is one of the most significant expenses after the software 

is launched, keeping customers becomes an essential part of the business (Danao, 

2023; Roche & Tandon, 2021). As discussed in Chapter 2.3, maintaining the customer 

relationship has a relatively low cost compared to customer acquisition costs, customers 

become more profitable the longer they stay (Lee, 2024). The ability to hold customers 
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is measured with a churn rate, which shows how many percent of the customer base is 

canceling their software subscription (Ge et al., 2017; Danao, 2023). A higher net reten-

tion rate (the percentage of revenue the company has gotten from a customer base that 

they already had a year before) was another indication that Roche and Tandon (2021) 

considered a sign of a successful SaaS company since the top performers outperformed 

the lower performing companies.  

According to Danao (2023), an average software company must generate 12 months of 

revenue from a customer until the "Customer Acquisition Cost" (CAC) is paid off. The 

CAC can offer valuable information about how efficiently the company uses its sales and 

marketing resources compared to competitors (The European Business, 2023). CAC is 

an important metric, especially for a SaaS company, since its revenue is tied to the time 

the customer will pay for the software service (Ge et al., 2017). The traditional way of 

selling software should get their acquisition costs covered at the time of the purchase 

(Lee, 2024). However, successful software companies have been known to have a lower 

median payback period to cover CAC than the lower-performing companies, so acquiring 

customers cost-efficiently should be considered as an important measure for all software 

companies (Roche & Tandon, 2021). 

"Customer Lifetime Value" (CLV) is another predictor of future profitability and can be 

used to calculate a single customer profitability (The European Business, 2023; Roche 

& Tandon, 2021). CLV calculates how much an average customer will produce in reve-

nue and profits after becoming a customer (Ahlawat et al., 2022; Algkvist Nordfors & 

Hansson, 2023; Lueg & Ilieva, 2024). Comparing CAC (Customer Acquisition Cost) to 

CLV can also signal how efficiently the company acquires customers and keeps them 

with the resources they have allocated in sales, customer service, and marketing.  

The European Business (2023) emphasizes the importance of the software company's 

culture of innovation and creating a portfolio of profitable IP assets. Cohen et al. (2008) 

concluded that companies that invest more in R&D had increased their ROA (Return on 

Assets) and ROE (Return on Equity), compared to companies with lower investments in 

R&D. Measuring the R&D expenditure and the ability to create new products or new 

features seem to be one critical part of a software company's operations. 

Other important metrics considered a sign of operational efficiency in a software com-

pany were defects per person day, time to market, delay of requirements, and manual 

test progress compared to the goals as the most valuable indicators to reflect the oper-

ational efficiency in software development (Sucuru et al., 2020). Time to market can be 

connected directly with the time to become profitable. Other metrics listed by Sucuru et 
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al. (2020), could be also directly connected with the time to market. If the software com-

pany must finance its operations without revenue, capital expenditure is also a key metric 

for a starting software company (Algkvist Nordfors & Hansson, 2023; Janiszewski, 2011). 

Therefore, looking into the software company’s debt is another factor to consider in the 

analysis. 

2.4.2 Financial health and progress 

Software companies are considered unique in terms of profit generation and company 

growth rate (McCoy, 2022). As Chapter 2.4.1 mentioned, cost of capital becomes essen-

tial for a software company, especially in the early stages of building the company and 

remains essential for a longer period since software companies usually take longer to 

become profitable (Algkvist Nordfors & Hansson, 2023; Janiszewski, 2011). Traditional 

investor’s business and growth metrics rarely reflect how efficiently the software com-

pany uses its resources and how profitable the products are (Algkvist Nordfors & Hans-

son, 2023; Hottenhuis, 2020; Roos & Gupta, 2001). Because of how much the profitabil-

ity of software varies in different stages of its lifecycle, an investor should be able to 

identify how mature the company’s products are and how profitability and growth might 

change during upcoming years (Roos & Gupta, 2001).  

“Annual Recurring Revenue" (ARR) or "Monthly Recurring Revenue" (MRR) are also 

followed closely by SaaS companies since subscription payments are their primary 

source of revenue (Chen, 2023; The European Business, 2023). ARR and MRR follow 

how much revenue software company is generating from their subscriptions and differ-

entiates from total sales because the software company can also have other revenue 

streams, such as consulting, that need to be sold and conducted to gain cashflow (Al-

gkvist Nordfors & Hansson, 2023; Roche & Tandon, 2021). According to The European 

Business (2023), investors are especially interested in MRR because it can indicate that 

the company has loyal and long-term customers and indicates business stability. Com-

bining ARR or MRR with growth projections and churn rates, the business can get a clear 

picture of its future cash flows and budgeting (Lee, 2024; The European Business, 2023). 

ARR has also been used to measure how much the company can generate revenue per 

customer or employee (Roche & Tandon, 2021). An increase in revenue per employee 

is another positive signal of operational efficiency (Coad, 2010; Roche & Tandon, 2021). 

Other metrics such as operational expenditures per employee, growth persistence, and 

measure of sales efficiency were also connected to operational efficiency (Roche & Tan-

don, 2021). Roche and Tandon (2021) found that the top-performing software companies 
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could manage their growth, prioritize keeping current customers (retention) as much as 

acquiring new ones, and optimize sales and marketing expenses to reach profitability 

quicker than the competition. 

Personnel growth has been connected to sales growth, and high growth has eventually 

led to higher profitability (Coad, 2010). Another study by Davidsson et al. (2009) also 

found a positive relationship between profitability and sales growth. Their study focused 

on detecting how profitable companies were more likely to reach higher growth and even 

higher profitability than companies with negative profitability (Davidsson et al., 2009). 

Investors have also known to undervalue software companies with slower growth 

(Drazdou, 2025). Growth should be considered while analyzing the financial health of a 

software company. 

2.5 Relevant Key Ratios for Software Business 

Using traditional multiples does not necessarily reflect the value of a software company 

correctly since the multiples reflect the company's current finances (Yusefi, 2021). Ratios 

such as P/E or ROA do not give a fair valuation for companies with low or negative 

profits, or companies with majority of their investments made towards intangible assets 

(Dolgaia & Sorokina, 2022; Roos & Gupta, 2001). The software business model is built 

on heavy investments at the beginning of product development, and the profitability of 

software can drastically improve as the years pass (Algkvist Nordfors & Hansson, 2023). 

Yusefi (2021) created five different approaches to create valuation methods for software 

companies to reflect these differences in the software business: 1) the cost approach, 2) 

the income approach, 3) the market approach and some modern approaches such as 4) 

real options and 5) relief from royalty methods. These categories take the unique char-

acteristics of a software company into account but base their valuation techniques partly 

on the company being publicly traded. Adjusting these categories with the more tradi-

tional valuation techniques and with the findings of Chapter 2.3 and 2.4, will be consid-

ered to choose the ratios for this study. These ratios will be analyzed in Chapter 4 to find 

out if the ratios can give more insight into a software company’s future performance.  

Yousefi’s (2021) first method of calculating company value was “the cost approach” 

which used the book value of the company to calculate the price to recreate the software 

and adding the cost of maintaining the software into the equation. Since the study fo-

cuses on unlisted software companies, the market valuation does not exist, but the study 

could use a modified version and give a standard multiplier by using comparable public 

companies (revenue * multiplier) to give a company valuation (Roos & Gupta, 2001). For 
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this reason, the study also leaves out Yusefi’s (2021) third method “the market ap-

proach”, because there is no market value of a company. Revenue and sales growth, 

however, are ratios that are considered a signal for a healthy software company, and 

this is why a three-year annual sales growth is chosen as one of the ratios (Bhandari & 

Iyer, 2013; Coad, 2010).  

The second valuation approach by Yusefi (2021) was “the income approach”, which uses 

the future profitability or discounted cash flow to calculate the company value. Schreiner 

(2007) also agreed and did not consider P/E a good metric for companies that grow 

rapidly because it is based on previous earnings; instead, investors should look at future 

earnings potential. Yusefi’s (2021) fourth method “Real option” also uses the future prof-

itability of the software to create value for the company. However, having positive profit-

ability is also related to creating higher growth and higher profitability in the future, so 

current profitability should also be included in the valuation of a software company (Coad, 

2010). Among future profits, the forecasted sales have also been considered a great 

ratio for generating a view of the company growth (Yusefi, 2021).  

Most software industry experts consider growth and profitability the most important met-

rics for software companies (Dolgaia & Sorokina, 2022; Roche & Tandon, 2021). That is 

why one of the most used key ratios used to measure software company performance, 

especially SaaS businesses, is the ‘Rule of 40’ which was introduced by Brad Feld 

(2015). ‘Rule of 40’ sums the annual revenue growth and EBITDA margin growth into 

one number, which can be used to evaluate the success of the company's performance, 

taking profitability and sales into consideration (Krasner, 2018; Lee, 2024). 

Achieving ‘Rule of 40’ is considered to signal good financial health for a software com-

pany because reaching the target of combined annual revenue growth and EBITDA mar-

gin means that the company is either growing fast or the product the company is selling 

is highly profitable (Field, 2015). The target can be achieved for example by 20% revenue 

growth + 20 EBITDA margin or for example by 40% revenue growth and 0% EBITDA 

margin. The ‘Rule of 40’ recognizes the priorities of software companies: growth and 

profitability, which usually can take away from each other. 

Roche and Tandon (2021) performed research on over 200 software companies, and 

only 16% could outperform 'the Rule of 40'. ‘Rule of 40’ might have found the companies 

with exceptional years, but it might leave out companies that are investing their profits 

on future growth. Although "Rule of 40" is considered to be a great indicator to compare 

companies in different stages of their lifecycles, Chapter 2.4.1 also highlights the im-

portance of R&D and innovation for a software company (The European Business, 2023; 
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Dolgaia & Sorokina, 2020). Lee (2024) researched how the ‘Rule of 40’ compared to his 

concept of ‘Rule of 65’, which also calculated sales yield to the equation (EBITDA% + 

Growth% + Sales yield). However, ‘Rule of 65’ requires a public stock price to exist for 

calculating sales yield, and for that reason cannot be used for this study as it is. Krasner 

(2018) suggested modifying the ‘Rule of 40’ to include sales and marketing costs as % 

of revenue as well as R&D costs as % of revenue to reflect better the nature of a software 

business that is heavily investing in its innovation and the efforts to gain market share. 

Also, it should be noted that R&D costs can be activated in income statement and in 

balance sheet for software companies, and this can influence the ‘Rule of 40’ ratio (Jeny 

& Moldovan, 2021). 

A software company should be able to grow its product's profitability every time it gains 

another customer (The European Business, 2024). ARR or MRR (annual/monthly recur-

ring revenue) were listed among one of the most important indicators for software com-

panies in Chapter 2.4.1 (Chen, 2023; The European Business, 2023). Yusefi (2021) rec-

ommended calculating the value by “multiperiod excess earning method”, which isolates 

the revenues of the software from the rest of the income the company can produce. 

Janiszewski (2011) also listed the number of clients and average revenues per client as 

important indicators for a software company. The ratio that would combine these im-

portant metrics is ARR/customer, but it also could be adjusted to match the company’s 

capability to create ARR per employee to reflect how efficiently the company can direct 

its employees to create revenue from their core business. European Business (2023) 

also argued that a software company that could consistently grow profit margin is “viewed 

as more valuable, as this suggests operational efficiency and a strong market position”. 

Analyzing the solvency of a software company is another area that should be considered 

as part of financial health analyzation (Dolgaia & Sorokina, 2020). Multiple ratios are 

based on the assets of a company but as discussed earlier, most software company’s 

assets are tied to non-tangible assets, and these assets are not recorded as part of total 

assets. However, the company should have the ability to pay off its debts with the profits 

it can generate, and Schreiner (2007) and Yusefi (2021) recommended using ‘Debt-to-

EBITDA’ as a ratio to measure this ability. Another ratio that liabilities might be compared 

to is net sales, since net sales can signal growth or shrinkage of the business, and the 

amount of liabilities also should be compared to the size of the business (Hottenhuis, 

2020; Meitner, 2006; Schreiner, 2007). 
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Table 6. Chosen key ratios to evaluate software companies 

Chosen Ratio Calculation Sources 

Rule of 40 Sales growth % + Profitability % Field (2015) 

Rule of 40 + S&M + R&D Growth % + Earnings before in-

terest, taxes, depreciation, 

amortization, sales & marketing 

expenses and research & de-

velopment expenses (%). (This 

calculation is modified in Chap-

ter 4.1) 

Krasner (2018) 

Three-year projected 

Rule of 40 

Next three-year growth % aver-

age + Next three-year profitabil-

ity average % 

Field (2015), Bhandari 

and Iyer (2013) 

Three-year average an-

nual revenue growth 

Average annual sales growth % 

* previous year’s net sales 

Bhandari and Iyer 

(2013) 

Net sales per employee Net sales/number of employ-

ees 

Coad (2010), Roche 

and Tandon (2021). 

Debt-to-EBITDA Total debt/EBITDA Schreiner (2007), 

Yousefi (2021) 

Total liabilities-to-net 

sales 

Total liabilities/Net sales Meitner (2006) 

EBIT margin EBIT/Net sales Dolgaia & Sorokina 

(2022), Schreiner 

(2007); Lee (2024) 

Profit margin growth % Net profit/net sales growth Lee (2024) 

 

Table 6 combines the ratios used previously in different studies as well as ratios modified 

to fit evaluating unlisted software companies’ financial success. These ratios are also 

picked from general ratios (Tables 2, 3 and 4) used by investors that could fit the evalu-

ation of a software company based on their special characteristics. The list consists of 

ratios from different categories of ratios presented in Chapter 2.2.1 and connected to the 

findings of the specialties found in software business in Chapter 2.3. 
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The paper is additionally interested if a company is on the verge of bankruptcy and the 

bad performance in some of the categories such as ‘Debt-to-EBITDA’ is researched to 

identify if it can give early signals of bankruptcy (Roche & Tandon, 2021). Another sig-

nificant emphasis in the ratios listed in Table 6 is the ratios that have been connected to 

success of software company such as different variations of ‘Rule of 40’ and ‘three-year 

annual net sales growth’.  
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3. METHODOLOGY 

3.1 Research Method Selection 

This chapter covers the research methodologies used in this thesis. The first step in any 

research is to define the phenomenon the thesis seeks to understand better (Saunders 

et al., 2009). A well-defined research question will help limit the kinds of sources and 

methods available for a study (Gummesson, 1993). Since this thesis focuses on com-

pany finances and financial health, the research can utilize extensive public data on com-

panies and historical financial information.  

Selecting appropriate data collection methods and employing effective data processing 

techniques are pivotal decisions in the research (Gummesson, 1993). While there are a 

multitude of data collection methods for case studies, these methods can typically be 

categorized into five primary qualitative data generation approaches: Existing materials, 

questionnaires and surveys, qualitative interviews, observation, and action science 

(Gummesson, 2000; Saunders et al., 2009). Considering these five established meth-

ods, this case study will primarily focus on research using existing materials. Existing 

research on finance and financial data are the two most obvious sources of information 

for this research.  

The thesis has limited the research to a specific geographic area and a specific field of 

business, which could be interpreted as "cluster sampling" (Saunders et al., 2009). The 

selected thesis writing process and methodologies are used to decrease the researcher's 

opinions or feelings from influencing the research, thereby reducing bias. The literature 

research for this thesis was mainly conducted before data collection to avoid data picking 

based on the results. Saunders et al. (2009) calls this type of research positivism, in 

which the research focuses on gathering the facts that provide the basis for analysis and 

avoids the opinions or values of people that might affect the research. Using qualitative 

interviews or surveys to create hypotheses for this thesis could have steered the re-

search findings to another direction. 

Chapter 4 analyses the financial data of companies. This analysis has two parts: cate-

gorization and ratio analysis. The final part of the research involves analyzing the cate-

gories in Chapter 4.1., which uses statistical methods to evaluate the ratios. This analysis 

focuses on testing the theories and hypotheses derived from the literature. After analyz-
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ing, the thesis will move to Chapter 5 to discuss the results. Chapter 5 focuses on an-

swering the research questions, comparing the results with the empirical study's findings, 

and analyzing the thesis’ success. 

3.2  Data Collection and Refinement 

This chapter explains how the data were collected and refined, and how they are ana-

lyzed. Saunders et al. (2009) define research as the systematic collection of information 

with a clear purpose, followed by its subsequent processing. Mere data accumulation 

does not inherently constitute research; exploring and further analyzing the data will give 

it meaning. The company data used in this study is from a system (Vainu) that turns data 

collected by the authorities of Nordic countries (Denmark, Finland, Norway, and Sweden) 

into spreadsheets (Vainu.io, 2025). The information collected by the authorities is derived 

from the financial statements that companies registered in the Nordic countries are re-

quired to deliver under law (OYL 8:10.1§). 

The study focuses on companies whose primary business is providing software and soft-

ware-related services to customers. The company dataset is refined to include only com-

panies whose industry is listed as software, consulting, or related activities (code J62) 

(Tilastokeskus, 2008). The total number of active companies in fiscal year 2024 after 

implementing these filters is around 10 000. However, companies can list several indus-

try codes as their field of business, so the listing can include companies that are not 

primarily engaged in software. 

The third filter is “years active”, which is set to a minimum of 5 years or since 2019. The 

purpose is to limit the number of companies that could be considered start-ups or com-

panies that have the majority of their costs going towards developing new software, with-

out a clear sign of their potential market share. 

The data is also filtered to include only companies that had net sales of 500 000€ to 

100 000 000€ in 2023. The decision to use net sales rather than revenue was made 

because net sales is used by Lee (2024) in ‘Rule of 40’ calculations and revenue could 

include sources of money which are not connected to providing goods and services. The 

lower limit of 500 000€ in net sales is selected to remove companies that have not yet 

established a clear market position or do not employ enough people to be considered an 

established company. The upper limitation is set to 100 000 000€ to leave out the largest 

corporations from the study. These companies were excluded from the study because 

larger companies commonly conduct business in several other industries, and the ma-

jority of their net sales are not necessarily from software-related activities. 
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The data was also limited to privately held companies, which exclude publicly traded 

companies. Publicly traded companies are not in the scope of this study. Publicly traded 

companies generally have more analyst coverage and more information available in gen-

eral (Hottenhuis, 2020; Roos & Gupta, 2001). The scope of this study is to learn more 

about unlisted software companies. 

Ratios selected from the literature must have registered net sales for several years to 

enable clear comparisons and trend tracking. Although filters were already set to include 

only companies that are still active and have existed for 5 years, some companies did 

not have registered net sales for at least one of those 5 years. These companies were 

also hidden from the list to avoid these anomalies and disrupt the overall results. The 

data covers the years 2019-2024, but the 2024 data was excluded because most com-

panies’ financial statements from that year were not published in May 2025, when the 

data was gathered. 

This listing includes 3087 companies. However, 687 companies did not fulfil the last re-

quirement of having net sales of at least 100 000 € over all the previous 5 years. This 

last filtering was done to avoid anomalies in the data caused by companies that had 

registered for some reason and dropped their net sales close to 0. After this refinement, 

the dataset contained 2400 companies, which were used for the analysis part of the 

research.   

3.3 Data Analysis 

The list of 2400 companies included following financial information from the years 2019-

2023: Company name, country, SIC/Nace industry, company type, listing type, legal 

form, registration date, net sales, EBITDA, EBIT, gross profit, number of employees, 

cash, total assets, total non-current liabilities, total current liabilities, personnel expenses 

and financial expenses. There were some companies that had not reported all the infor-

mation such as number of employees, and this also affected the analysis of the data. 

The financial information was used to create all the information listed in Table 7.  
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Table 7. All calculations and the explanations made to the researched data 

Ratio Explanation and the equation 

Net sales growth  Percentual growth of net sales each year between 

2019 and 2023 

Predicted net sales Next year’s expected net sales based on the average 

growth of previous years’ net sales growth 

Net sales 2023*[1+average net sales growth (2020-2023)] 

3-year annualized net 

sales growth 

Average annual net sales growth during 3-year period. 

(Net sales 2023-net sales 2020)/3 

Net sales growth 2019-

2023 

Total net sales percentual growth during the 4-year pe-

riod. 

(Net sales 2023-net sales 2019)/net sales 2019 

Predictive EBITDA Next year’s expected EBITDA based on the average 

growth of previous years’ net sales growth. 

EBITDA 2023*[1+average EBITDA growth (2020-2023)] 

EBITDA change Percentual EBITDA growth from the previous year. 

(EBITDA 2023-EBITDA 2022)/ [absolute value (EBITDA 2022)] 

Number of years of nega-

tive EBITDA 

Number of years during 2019-2023 when EBITDA was 

negative. 

3-year annualized EBITDA 

growth 

Average annual EBITDA growth during 2020-2023. 

[(EBITDA 2023-EBITDA 2020)/ (EBITDA 2020)]/3 

EBITDA margin (predic-

tion) 

Predicted EBITDA margin in 2024-2026. 

(Predictive EBITDA 2024)/ (Predictive Net sales 2024) 

EBITDA margin 2019-2023 EBITDA 2023/ Net sales 2023 

3-year annualized EBIT 

growth 

Average annual EBIT growth from 2020 to 2023. 

[(EBIT 2023-EBIT 2020)/EBIT 2020)]/3 

Number of years with 

negative EBIT margin 

Calculating how many years the company had negative 

EBIT margin. 

EBIT margin 2019-2023 EBIT 2023/ Net sales 2023 

Number of years EBIT un-

der 10% 

Calculating how many years the company has had less 

than 10% EBIT margin. 
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5-year total EBIT Total cumulated EBIT during 2019-2023. 

Predicted net profit 2024-

2026 

Next year’s expected net profit based on the average 

growth of previous years’ net sales growth. 

Net profit 2023*[1+average net profit growth (2020-2023)] 

3-year annualized net 

profit growth 

Average annual net profit growth from 2020 to 2023. 

[(EBIT 2023-EBIT 2020)/EBIT 2020)]/3 

Net profit change Calculating how much the net profit has changed from 

previous year during 2019-2023. 

(Net profit 2023 - net profit 2022)/net profit 2022 

Number of years with 

negative profits 

Number of years that company had negative net profits 

during 2019-2023. 

Predicted net profit mar-

gin 2024-2026 

Next year’s expected net profit margin based on the av-

erage growth of previous years’ net sales growth and 

net profit. 

[Predicted net profit margin 2024/Predicted net sales 2024] *100 

Predicted negative profits Calculating number of years during 2024-2026 where 

company is expected to have negative net profit based 

on predicted net profits 2024-2026. 

Net profit margin Net profit margin from 2019 to 2023. 

(Net profit 2019/Net sales 2019) * 100 

Annualized 3-year net 

profit growth 

Average annual net profit growth from 2020 to 2023. 

[(EBIT 2023-EBIT 2020)/EBIT 2020]/3 

Net sales (k$) per em-

ployee 

Calculating how much net sales the company was able 

to produce per employee. 

Net sales / number of employees 

Annual change of net 

sales per employee 

The growth of net sales per employee compared to pre-

vious year from 2019 to 2023. 

(Net sales per employee 2020- Net sales per employee 2019) / Net sales 

per employee 2019) 

Net profit (k$) per em-

ployee 

The profit the company was able to produce each year 

from 2019 to 2023 per employee. 

Net profit 2019/Employees 2019 
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Change in liabilities The increase or decrease of total liabilities in percent-

ages from 2019 to 2023 per year. 

(Total liabilities 2020- total liabilities 2019) / total liabilities 2019 

Liabilities/net sales Total liabilities compared to net sales per year 2019-

2023. 

Total liabilities 2019/net sales 2019 

Debt-to-EBITDA Total debt per year in 2019-2023 compared to EBITDA. 

Total liabilities 2019/EBITDA 2019 

Predicted Rule of 40 with 

EBITDA 2024-2026 

Predicted net sales growth per year 2024-2026 summed with predicted 

EBITDA in 2024-2026 

Predicted net sales growth from 2023 to 2024 + predicted EBITDA in 2024 

Rule of 40 Calculating the number of years the sum of company’s 

net profit margin and net sales growth was over 40%. 

Net profit margin 2020 + net sales growth from 2019-2020  

Rule of 40 median Median value of the ‘Rule of 40’ calculations 2019-2023 

Median (Net profit margin 2020 + net sales growth from 2019-2020… Net 

profit margin 2023 + net sales growth from 2022-2023) 

Rule of 40 average Average ‘Rule of 40’ value during 2020-2023. 

(‘Rule of 40’ 2020 + ‘Rule of 40’ 2021 + ‘Rule of 40’ 2022 + ‘Rule of 40’ 

2023)/4  

Rule of 40 using EBITDA Calculating the number of years the sum of company’s 

EBITDA margin and net sales growth was over 40%. 

EBITDA margin 2020 + net sales growth from 2019-2020 

Number of Rule of 40 with 

EBITDA 

Number of years the company achieved the ‘Rule of 40’ 

using EBITDA margin instead of net profit margin dur-

ing 2019-2023. 

Median Rule of 40 EBITDA Median value of the ‘Rule of 40’ using EBITDA calcula-

tions from 2019-2023. 

Median (EBITDA margin 2020 + net sales growth from 2019-2020… 

EBITDA margin 2023 + net sales growth from 2022-2023) 

Average Rule of 40 

EBITDA 

Average ‘Rule of 40’ using EBITDA value during 2020-

2023. 

(‘Rule of 40’ using EBITDA 2020 + ‘Rule of 40’ using EBITDA 2021 + ‘Rule 

of 40’ using EBITDA 2022 + ‘Rule of 40’ using EBITDA 2023)/4 
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The first step of analyzing the data is to identify how to categorize companies based on 

their performance. Using the ratios identified in Chapter 2.5 to indicate a software com-

pany's good or bad performance is the first step in the analysis. The categories are based 

on levels that the literature considered good or bad, and some of the data were separated 

by performance relative to other companies to create different quartiles. 

The next step is to compare each category with other financial data and calculate the 

median and average values to assess differences in category performance. Using aver-

ages was a relatively poor measure in the top and the lowest quartiles or categories, 

since there were significant outliers that had a major impact on the averages. This is why 

the top 1% and the lowest 1% were separated from the rest of the data into their catego-

ries. In Chapter 4.2, analysis is performed to test the performance-based categories to 

see how the ratios correlate with different categories (Draper, 1998). The purpose of this 

analysis is to define which of the ratios reflect better or bad financial health, and whether 

there is a better chance of these companies having a better financial performance. 

3.4 Data Reliability 

Although the data is refined using filters to screen out companies considered start-ups 

or whose primary business is not software development or selling software, the filters do 

not remove 100% of these companies. The data refining process aims to remove as 

many companies as possible that do not fit this study's scope. Especially larger compa-

nies commonly list several industries as their fields of business, and these companies 

can also be shown in the data. Privately listed companies do not have to disclose the 

portion of their net sales generated by software-related activities. There are activities 

such as consulting, software-specific appliances, and other related activities that the Eu-

ropean industry code (J62) even mentions and that are clearly connected with the sale 

of software (Eurostat, 2008). However, larger companies might derive only a fraction of 

their revenue from software-related activities, because publicly available data does not 

indicate which activities generate that revenue. Additionally, total revenue can include 

other sources of income. 

Because of the dataset's large size, filtering and reviewing each company would require 

extensive study on its own. Starting further screening and filtering companies based on 

subjective views of their business nature might also be considered data selection, which 

is contrary to the general nature of research (Saunders et al., 2009). Refining data with 

additional conditions to have over 100 000€ in net sales every year between 2019-2023, 

has a risk of sampling or picking data, and removing companies that could be in the 

scope of this thesis.  
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Leaving out fiscal year 2024 will also mean the data used will become outdated sooner. 

However, waiting for the 2024 results would have extended the thesis project by several 

months, and data from 2019-2023 was the most recent available for the thesis. Using 

the most recent data was one thing Saunders et al. (2009) pointed out in their research 

for good research.  

Saunders et al. (2009) also recommend using a secondary dataset to test the study's 

findings. The dataset for this thesis is rather extensive, so obtaining an alternative da-

taset with similar characteristics would be rather complicated, and it would need to differ 

from the original dataset at least a bit. This might leave some questions about the relia-

bility of the data and the findings. 

One factor affecting the reliability of the data is also how detailed the information is, and 

how the accounting practices still give some flexibility for reporting the results of financial 

activities. Several operational and financial items do not need to be reported in such 

detail to identify the activity the number is related to, such as ARR (annual recurring 

revenue), which is only part of the company's net sales. As concluded in Chapter 2.2.5, 

identical financial activities might be reported differently in the financial statements (Choi, 

2019; De Franco et al., 2011). 
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4. RESULTS 

4.1 Financial statements and categorization of companies 

Chapter 4.1 uses the ratios from Chapter 2.5 to create low- and high-performing catego-

ries for each ratio. This chapter calculates various ratios and categorizes them by per-

formance. Chapter 4.2 focuses on analyzing the categories from Chapter 4.1 to test 

whether the ratios can help indicate the financial health and the future of a software 

company. The performance and financial health of companies are tested by comparing 

performance-based categories with their overall economic performance.  

This chapter analyzes the financial statements of 2400 software companies. These com-

panies are divided into categories based on their performance in each ratio. Some ratios 

have generally known values or levels that are considered good or bad. Ratios without 

generally known target levels are split into four groups, each containing an equal number 

of companies. A total of 8 tables will be created that display how companies performed 

in each ratio. 

The first ratio that the data set will cover is the ‘Rule of 40’. Tables 8 and 9 categorize 

companies based on the number of years the company achieved the ‘Rule of 40’ during 

the 2019-2023 period. This timespan covers four annual changes to measure the ‘Rule 

of 40’ since “net sales growth %” measures the yearly change. Table 8 shows how many 

times the companies achieved the ‘Rule of 40’ over 4 years.  

Table 8. 'Rule of 40' results 

‘Rule of 40’ number of years Result (2400 companies total) Percent of total 

0 1101 45,6% 

 

1 700 29,2% 

2 381 15,9% 

3 167 7,0% 

4 51 2,1% 

 

Table 9 displays the results of the ‘Rule of 40’ using EBITDA, which was also included 

in the calculations to reflect better the profitability of the core business (Krasner, 2018; 



44 
 

Lee, 2024). Krasner (2018) proposed the ‘Rule of 65,’ which calculated growth in EBITDA 

plus sales and marketing (S&M) and research and development (R&D) expenses rather 

than net profit growth. However, companies do not commonly publicly report R&D and 

S&M costs, so the closest earnings to use to get closer to this ‘Rule of 65’ were EBITDA 

instead of net profits. 

Table 9. 'Rule of 40' using EBITDA 

‘Rule of 40’ number of years Result (2400 companies total) Percent of total 

0 908 37,8% 

 

1 694 28,9% 

2 451 18,8% 

3 238 9,9% 

4 109 4,5% 

 

Achieving ‘Rule of 40’ seemed to be relatively common among software companies to 

achieve in at least one of the four years, but consistently reaching the required net 

profit/EBITDA margin plus net sales growth was relatively rare. Calculating the ‘Rule of 

40’ with EBITDA meant that more companies could achieve the required 40% more of-

ten.  

In Table 10, another ratio, ‘Average sales per employee’ is studied, which was one of 

the ratios considered beneficial in Chapter 2.5. The ratio shows how effectively the com-

pany generates sales per employee. The categories are created by dividing the data into 

quartiles, and the top 1% from each end is separated into its own category. The addi-

tional 1% groups are separated to insulate the anomalous results that could not even be 

explained by operational excellence. 
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Table 10. Average sales per employee 

Calculation name 

(population) 

Result 

2019 

Result 

2020 

Result 

2021 

Result 

2022 

Result 

2023 

Average Net 

sales/employee 

273 900 

(2234) 

264 400 

(2233) 

288 100 

(2248) 

313 500 

(2267) 

369 300 

(2262) 

Lower 1% 14 300 

(22) 

19 700 

(22) 

23 200 

(22) 

36 400 

(22) 

47 700  

(22) 

Lower quartile (2-

25%) 

73 600 

(536) 

75 500 

(537) 

84 800 

(540) 

91 100 

(545) 

94 500 

(544) 

Lower median quar-

tile 

117 800 

(558) 

120 700 

(558) 

132 600 

(562) 

142 800 

(567) 

140 700 

(565) 

Upper median quar-

tile 

173 100 

(558) 

176 700 

(558) 

193 100 

(562) 

207 100 

(567) 

207 700 

(565) 

Top quartile (2-25%) 502 400 

(536) 

505 300 

(536) 

579 500 

(540) 

659 800 

(544) 

716 500 

(544) 

Top 1 % 6 379 900 

(22) 

5 119 400 

(22) 

4 791 500 

(22) 

7 599 800 

(22) 

8 922 200 

(22) 

 

Sales per employee in software companies have generally grown by 32%, indicating that 

companies are able to generate more sales in 2023 than in 2019. Inflation and GDP 

growth of Nordic countries are at least partly responsible for the growth. Comparing the 

top quartile to the average, there is a clear positive difference in top performers (43%) 

compared to the average or the middle quartiles (20%). 

The fourth ratio to form groups is net sales growth. The equation ‘3-year average net 

sales growth’ is calculated from: 𝑦 =
nets2023−nets2020

3∗nets2020
, where “nets2023” means net sales 

in 2023 and “nets2020” means net sales in 2020 (Algkvist Nordfors & Hansson, 2023). 

The sales growth is then divided by 3 to get the average annual net sales growth. The 

categories are formed based on the growth rate and are divided every 10% change. 

Roche and Tandon (2021) considered 30% growth to be an excellent performance for a 

software company, which is the top category of Table 11. 
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Table 11. Average net sales growth in the last three years 

Range  Percent of total (Population) 

<-10% 3-year average annual growth 5,2% (125) 

-10 – 0% 3-year average annual growth 15,1% (363) 

0-10% 3-year average annual growth 25,5% (611) 

10%-20% 3-year average annual growth 19,0% (455) 

20%-30% 3-year average annual growth 10,3% (248) 

≥30% 3-year average annual growth 24,8% (595) 

 

Table 12 categorizes software companies based on their Dept-to-EBITDA ratio, which is 

one of the solvency ratios (Schreiner, 2007; Yousefi, 2021). Schreiner (2007) and 

Yousefi (2021) reported ratios for low, moderate, and high risk, and, in addition, ex-

tremely high risk is assigned to companies that do not produce EBITDA. A negative ratio 

indicates negative EBITDA, and the company cannot pay off its debt, let alone interest, 

without external investments or by depriving its assets. The higher the number, the 

longer it takes the company to pay off its debts. 

Table 12. ‘Debt-to-EBITDA’ 

Ratio 2019 2020 2021 2022 2023 

<0 (Extremely high 

risk) 

409 360 355 427 432 

0-2 (Low risk)  710 794 775 719 648 

2-4 (Moderate risk) 593 556 574 540 542 

>4 (High risk) 685 687 693 711 775 

 

Meitner (2006) listed debt-to-assets as one of the ratios used to measure a company's 

leverage. For this research, this ratio is adjusted to measure the software business, and 

debt is compared to net sales in Table 13. Since there are no clear levels that the litera-

ture considers good or bad, the levels are set by quartiles, with the low and top 1 percent 

separated similarly to Table 10. Table 13 categorizes companies based on the total lia-

bilities (current + noncurrent liabilities) to net sales ratio. 
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Table 13. Categories based on liabilities to net sales ratio 

Quartile 2019  

average 

2020 

average 

2021 

average 

2022  

average 

2023  

average 

Low 1% 3% 3% 3% 3% 3% 

Low quartile  16% 17% 17% 16% 16% 

Lower mid quartile 26% 28% 27% 26% 26% 

Higher mid quartile 40% 43% 42% 40% 41% 

High quartile 104% 104% 106% 98% 99% 

High 1% 992% 1052% 2896% 920% 641% 

 

There were 224 companies with 'liabilities to net sales' ratios exceeding 100% in 2019, 

and the number remained similar across all observed years. This level of debt often car-

ries a high interest rate and should significantly reduce the company's profitability. Higher 

levels of debt can also result from funding R&D or business expansion efforts, but these 

efforts should also affect net sales in the near future. The highest 1% clearly affected the 

overall averages and varied throughout the observed period. Other categories stayed 

relatively stagnant.   

EBIT margin was selected in Chapter 2.5 as a profitability ratio for this study (Dolgaia & 

Sorokina, 2022; Schreiner, 2007; Lee, 2024). Table 14 displays how the companies per-

formed during the observed period (2019-2023). Bourveau et al. (2022) note that a soft-

ware company's EBIT margin depends on the lifecycle phase and investor priorities, and 

that the literature does not specify specific targets for software companies to reach. 

Schmidlin (2014) measured S&P 500 companies' EBIT margins and concluded that only 

20% were able to achieve over 25% EBIT margins, as the median value was 15,2% (in 

2013). 
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Table 14. EBIT margin 

Range  2019 2020 2021 2022 2023 

<-10% 297 268 282 294 294 

-10 – 0% 205 205 198 255 285 

0-10% 943 871 910 919 954 

10-20%  527 563 537 496 476 

20-30% 231 281 246 222 198 

≥30% 194 209 224 211 190 

 

Table 15 displays the changes in profit margins during the observation period (2019-

2023). Profit margin growth is split into categories, using the same rules as in Table 12 

for net sales growth. As the other piece of the ‘Rule of 40’ equation, net profit growth is 

monitored closely by investors (Lee, 2024). The Switched displays the companies that 

either went from 2019 positive to 2023 negative net profit margin or vice versa. <-10% 

means the net profit margin reduced from 2019 to 2023 by over 10 %. 

Table 15. Profit margin growth 2019–2023 

Range  Positive profits Negative profits 

Switched 240 (neg → pos) 353 (pos→neg) 

<-10% 368 53 (reduced net profit) 

-10 – 0% 175 39 (reduced net profit) 

0-10% 182 32 

10-20%  164 26 

20-30% 112 8 

≥30% 567 96 

 

Categories with different financial ratios have now been made and the research can con-

tinue to analyze these categories. The results of these tables will be tested in Chapter 

4.2. by showing the category performance in other key financial ratios.  
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4.2 The financial performance of different categories 

This chapter analyzes the categories from Chapter 4.1 to compare the performance of 

these companies across different ratios, which the research selected as good measures 

of a software company's general financial health and indicators of future business suc-

cess. The performance of these categories will be tested by displaying the companies' 

results in other ratios that do not use the same or similar financial numbers in the equa-

tion. The study will investigate whether the results of one ratio can also be used to eval-

uate the overall status of the company's financial performance, or whether it can signal 

the company's future economic success. Some of the tables will also assess whether 

poor performance in these categories can be a sign of poor financial health or the future 

of the companies in these categories. 

Some of the tables analyze how common it is for a company to remain in such a category 

and whether there are commonalities among companies that can maintain either high or 

low performance. This chapter works as the basis for answering the research question: 

"How can financial ratios be used to evaluate a private software company’s financial and 

operational performance by investors”? Chapter 5 discusses in more detail how these 

ratios are recommended to be used by the investors. The first table, Table 16, analyzes 

the companies that were able to achieve 'Rule of 40' 3 or 4 times during the observed 

time in 2019-2023. The total company number (218) is in the top-left cell of the table. 

However, all the companies have not reported the number of employees, and in these 

cases, the total number of companies is specified in the divisor. 

Table 16. ’Rule of 40’ 3 or 4/4 

Years (total 

population 

218) 

Over 10% 

EBIT margin 

Considered high or 

extremely high risk 

(Debt to EBITDA) at 

least one of 5 years 

Belong to top quar-

tile of ‘Average 

sales/ employee’ 

Liabilities to 

net sales 

high quartile   

2019 137 74 49/199 63 

2020 152 60 65/197 67 

2021 147 57 76/197 59 

2022 142 57 77/203 56 

2023 141 62 83/206 52 
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High performance in EBIT margin is not a surprise since the ‘Rule of 40’ has net profit 

as the other component of calculations. Being in the ‘Rule of 40’ consistently correlates 

well with growing sales per employee, as the number of companies in the top quartile 

grows more than 50% from 2019 to 2023. Most of the companies in Table 16 have in-

creased their sales during the observation period, but it seems like a notable proportion 

of companies are also able to improve their efficiency to utilize their employees to gen-

erate net sales. Around 30% of companies finance their growth with high levels of debt, 

and this figure remained roughly the same over the years. 

Of the companies that achieved the ‘Rule of 40’, 15-20% had a ‘Debt-to-EBITDA’ ratio 

of over 4, but in the entire population, the figure was 29%. The high ‘Rule of 40’ was not 

generally financed with high debt levels. Negative EBITDA (which meant an extremely 

high ‘Debt-to-EBITDA’ ratio) was also understandably lower compared to the whole pop-

ulation, because of EBITDA’s connection with net profit and the ‘Rule of 40’ equation.  

Table 17. EBIT margin analysis on < (-10%) -performers  

Total (297 

companies in 

2019) 

Companies 

with under 

10% EBIT af-

ter 2019 

Negative EBIT 

years after 2019 

Liabilities-to-net 

sales ratio (top 

quartile) 

Net sales/ em-

ployee lower 

quartile 

4 (2019) 214 128 (213) (167/280) 

3 (2020) 47 58 (205) (146/281) 

2 (2021) 19 48 (190) (125/279) 

1 (2022) 10 34 (190) (121/276) 

0 (2023) 7 29 (171) (96/278) 

 

Table 17 shows how companies with low EBIT margins in 2019 have performed in the 

following years. The table examines whether companies with low EBIT margins can im-

prove profitability and how this affects their debt. In Table 17, the left column indicates 

how many of the four following years the company stayed in that category, or a number 

in brackets displays how many companies were in that category during the mentioned 

year. 

Having negative EBIT margins, especially under -10% had an over 57% chance of hav-

ing a top quartile ‘liability to net sales’ margin in 2023, after 4 years of having under -10% 

profitability. These companies had to finance their operations with high levels of debt. 
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Having an EBIT margin below -10% also correlated strongly with negative or low future 

EBIT ratios. Over 72% of the companies had a poor <10% EBIT ratio throughout the 

observed period, and over 43% of the companies had a negative EBIT ratio in all 4 years. 

Having a low EBIT ratio, of course, cannot be sustainable and is often associated with 

increased debt levels for these companies. However, these companies have been able 

to increase their ‘Net sales/employee’ levels compared to other software companies, but 

still over 34% stayed in the lower quartile, which signals that they are still more likely to 

have a higher than average chance of poor net sales performance. 

Table 18. EBIT margin analysis on >20% -performers 

Total (407 

companies 

Years under 

10% EBIT af-

ter 2019 

Negative EBIT 

years after 2019 

Liabilities-to-net 

sales ratio over 

top quartile 

Net sales/ em-

ployee lower 

quartile 

4 (2019) 21 2 (95) (65/386) 

3 (2020) 29 10 (99) (63/391) 

2 (2021) 40 20 (106) (55/385) 

1 (2022) 54 33 (104) (65/384) 

0 (2023) 263 342 (107) (52/382) 

 

Table 18 presents the results for high-performing companies on the EBIT margin ratio. 

Over 84% of these companies maintained profitability over all 4 years, and 64% had an 

EBIT ratio above 10% during the observed period. The high-performing companies also 

had a significantly lower probability of having a low ‘Net sales/employee’ ratio, indicating 

that these companies are better able to focus their resources on generating net sales as 

well as profits. However, the liabilities-to-net sales ratio is relatively close to average, 

which could be interpreted as a signal that a comparably high level of total liabilities 

indicates poor financial performance for software companies. 
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Table 19. 3-Year average annual net sales growth 

3- year average net 

sales growth 

1 or more years of 

negative EBITDA 

(average number 

per company) 

1 or more years of 

negative EBIT 

growth (average 

number per com-

pany) 

1 or more years of 

negative net profit 

growth (average 

number per com-

pany) 

Negative growth 200/491  

(0,72 average) 

246/504  

(1,0 average) 

255/504  

(1,03 average) 

0-10% 151/617  

(0,41 average) 

204/630  

(0,6 average) 

 232/630  

(0,69 average) 

10-15% 64/247  

(0,44 average) 

84/181 (0,6 aver-

age) 

87/181 (0,66 aver-

age) 

15-20% 50/213  

(0,43 average) 

57/215  

(0,6 average) 

76/215  

(0,69 average) 

20-30% 71/247  

(0,57 average) 

98/255 

(0,8 average) 

103/255 

(0,91 average) 

30-∞% 278/585  

(1,08 average) 

324/615  

(1,3 average) 

333/615 

(1,26 average) 

 

Table 19 categorizes companies by their average annual net sales growth during 2020-

2023. The table displays whether the company’s growth has turned its profitability neg-

ative. What stands out in the table is the high number of companies that have negative 

EBITDA, EBIT, and net profitability at least once among the over 30% net sales growth 

companies. On average, these companies had 1,26 years of negative net profit, which 

is more than the negative growth companies, and the number of companies in high 

growth was also higher than in the negative growth companies (52,6% vs 50,6%). Com-

panies with more stable growth (0-20%) had significantly fewer years with negative 

EBITDA, EBIT, and net profit. High (>30%) or negative growth companies performed 

worse across all earnings categories than other companies (0-30%). 
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Table 20. Negative sales growth companies 2019-2023 

Total 487 

companies 

Years under 

10% EBIT af-

ter 2019 

Negative EBIT 

year after 2019 

Liabilities-to-net 

sales ratio high 

(top quartile) 

Net sales/ em-

ployee (the low-

est quartile) 

4 (2019) 239 34 (98) (56/460) 

3 (2020) 90 48 (111) (98/457) 

2 (2021) 53 82 (135) (81/458) 

1 (2022) 43 92 (134) (99/462) 

0 (2023) 62 231 (136) (114/458) 

 

Table 20 displays the results for the lowest performing net sales growth companies, with 

negative average net sales growth over the four years. Companies whose sales are 

slowing down do not seem to start with high debt levels, and they can generate relatively 

high net sales per employee. However, both ratios worsen when net sales continue to 

decline. Almost 50% of companies with negative net sales also produced negative or low 

(<10%) EBIT every year during the observed period. This was 10% points more than the 

total population. Negative “net sales” -companies produced similar negative EBIT com-

pared to all other companies. 

Table 21. High net sales growth companies (>20% growth between 2020-2023) 

Total 843 Years under 

10% EBIT after 

2019 

Negative EBIT 

year after 2019 

Liabilities to Net 

sales ratio over 

(top quartile) 

Net sales/ em-

ployee the low-

est quartile 

4 (2019) 331 115 (261) (280/760) 

3 (2020) 152 66 (277) (295/779) 

2 (2021) 119 85 (259) (258/788) 

1 (2022) 83 136 (258) (239/792) 

0 (2023) 158 441 (237) (202/796) 

 

In Table 21, the high-net-sales-growth companies are evaluated using the same ratios 

as the companies with shrinking net sales in Table 20. The high performers also included 

companies with EBIT margins at low/moderate levels. There were an equal number of 
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companies in the low performing EBIT margin categories as in the total population, but 

there were also many more high performing companies than among all companies. The 

liability levels of high-net-sales category companies were higher than those of low-per-

forming companies.  

Another critical note from Table 21 is that the number of companies in the low quartile 

‘Net sales/employee’ is higher than in the total population, as well as higher than in the 

negative sales growth companies’ category. However, companies in the high-perfor-

mance categories were improving in this ratio, while low performers saw a decrease in 

performance in this category. This makes sense because the other number used in this 

ratio is net sales, but the starting performance of high-growth companies is worth noting. 

Table 22. Low and moderate risk companies by ‘Debt-to-EBITDA’ ratio 

Total 640 low/moder-

ate risk companies 

Stayed in low/moder-

ate risk category 

Net sales/ employee 

lower quartile 

‘Rule of 40’ 

2019 (0) 1304 94/603 (255) 

2020 (1) 1037 83/603 (169)  

2021 (2) 893 89/608 (118)  

2022 (3) 753 100/616 (66)  

2023 (4) 640 109/611 (32) 

 

Table 22 displays a category of companies with low (<2) and moderate (2-4) ‘Debt-to-

EBITDA’ ratios across all observed years (2019-2023). The second column shows how 

many companies could have held a low to moderate level during different years, even-

tually ending in companies that had a low/moderate ‘Debt-to-EBITDA’ level throughout 

all 4 years. These companies performed better on the ‘Net sales/employee’ ratio than 

the total population (13-18% in the lower quartile, compared to 25% in the total popula-

tion). 

In the ‘Rule of 40’ category, it was notable that 32 of 51 companies that reached ‘Rule of 

40’ during all the years were from the low/moderate ‘Debt-to-EBITDA’ categories. The 

number of 4-year ‘Rule of 40’ companies in the Table 21 category was over double, 

compared to the total population (5% vs 2,12%). Companies reaching 3 out of 4 years 

of ‘Rule of 40’ were also 10,3% versus 6,95% on average in the sample. Overall, the 

‘Rule of 40’ performance was notably better than among all the companies analyzed. 
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Table 23. High and extremely high-risk companies by 'Debt-to-EBITDA' ratio 

Total 489 high-risk 

companies 

Stayed in low/moder-

ate risk category 

Net sales/ employee 

lower quartile 

‘Rule of 40’ 

2019 (0) 1096 158/462 (282) 

2020 (1) 781 154/456 (138) 

2021 (2) 635 152/453 (50) 

2022 (3) 556 140/457 (16) 

2023 (4) 489 125/457 (3) 

 

Table 23 displays a category of companies that had high (>4) and extremely high (<0) 

‘Debt-to-EBITDA’ ratios during all the observed years (2019-2023). The second, third, 

and fourth columns are the same as in Table 21, and their explanations are mentioned 

on the previous page. Notably, there were slightly more companies in the lower quartile 

of ‘Net sales/employee’ than in the general population (27-34% vs 25%), but the trend 

was downward. In the ‘Rule of 40’ category, it was observed that only three companies 

reached the ‘Rule of 40’ during all the years. The number of companies that had 2, 3, or 

4 years of ‘Rule of 40’ in Table 22 was substantially lower than in the general population 

and compared to companies in Table 22 (14,1% vs. 24,97 (total population) vs. 33,75% 

(Table 21)). Overall, the ‘Rule of 40’ performance was notably lower than in the total 

population. 

Table 24. Performance of companies in the lowest quartile of ‘Net sales/employee’ for four 
years 

Lowest quartile net 

sales/ employee 252 

Stayed in low 

quartile cate-

gory 

Sales growth 

2019-2023 

‘Debt-to-EBITDA’ 

low/moderate 

level 

‘Rule of 

40’ 

2019 (0) 516 <0%: 33 104 (135) 

2020 (1) 417 0-10%: 62 117 (59) 

2021 (2) 341 10-20%: 43 106 (37) 

2022 (3) 293 20-30%: 18 95 (19) 

2023 (4) 252 >30%: 96 83 (2) 
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Table 24 displays companies in the lowest performing quartile in 'Net sales/employee'. 

These companies accounted for 53,6%-68,1% of the lowest 'Net sales/employee' quar-

tile, with high or extremely high ‘Debt-to-EBITDA’ levels that were 10-20% points higher 

than in the total population. Only 38 were able to maintain low to moderate ‘Debt-to-

EBITDA’ levels throughout 2019-2023.  

Negative sales growth was significantly lower with the companies listed in Table 24 than 

the general population (13,1% vs 20,3%). However, companies that stayed in the low 

'Net sales/employee' had significantly fewer cases of net sales growth above 30% 

(32,9% vs 59,7%), which makes sense since these companies remained in the low ‘Net 

sales/employee’ category throughout the four years. 

Table 25. Performance of companies in the highest quartile of ‘Net sales/employee’ for four 
years 

Highest quartile net 

sales/ employee 298 

Stayed in 

high quar-

tile cate-

gory 

Sales 

growth 

2019-2023 

‘Debt-to-EBITDA’ 

low/moderate level 

‘Rule of 40’ 

2019 (0) 559  <0%: 70 152 (140) 

2020 (1) 446  0-10%: 28 158 (85) 

2021 (2) 388  10-20%: 29 152 (38) 

2022 (3) 330 20-30%: 23 146 (24) 

2023 (4) 298  >30%: 148 145 (11) 

 

In Table 25, the companies with the highest ‘Net sales/employee’ are listed. Notable 

differences compared to Table 24 include the companies in the negative growth and the 

high sales growth categories, as well as the ‘Debt-to-EBITDA’ levels. There were almost 

twice as many companies in negative growth, which is surprising, as those in this cate-

gory ranked among the highest quartile for 'Net sales/employee'. High performance in 

the over 30% net sales growth was slightly lower than in the total population (49,6% vs 

59,7).  

Companies in the higher ‘Net sales/employee’ category had ‘Debt-to-EBITDA’ levels 

similar to those of the total population, indicating that they behaved similarly with respect 

to debt as other companies with lower 'Net sales/employee'. The 'Rule of 40' numbers 

were slightly better than the general population, but just by a couple of percentage points 
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in 3- and 4-year categories, which could be considered unexpected since the net sales, 

and the net sales growth, were both significantly better. Out of 148 companies that were 

able to increase their sales by over 30% annually from 2019 to 2023, only 11 were able 

to reach the ‘Rule of 40’ which means that their net profit ratios were rather low or even 

negative. 
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5. DISCUSSION 

5.1 Key findings 

This chapter discusses the findings and tables presented in Chapter 4.2. Chapter 5 is 

the final part of the analysis and compares the results with the theoretical framework 

developed in this study. These findings answer the research question: “How can financial 

ratios be used to evaluate a private software company’s financial and operational perfor-

mance by investors?” The time span of the analyzed material (2019-2023) also serves 

as a case study of how these ratios can measure company performance under unex-

pected circumstances, such as the COVID-19 pandemic. 

'Rule of 40' was in the center of multiple tables, and general observations were that 

achieving 'Rule of 40', especially only once, did not instantly correlate with improved 

financial health, since the ‘Debt-to-EBITDA’ levels and 'liabilities to net sales' ratios were 

close to average levels. ‘Rule of 40’ was mentioned in multiple articles and papers as 

one of the most used indicators to measure a software company’s prosperity (Algkvist 

Nordfors & Hansson, 2022; Dolgaia & Sorokina, 2022; Hottenhuis, 2020; Lee, 2024; 

Lähikäinen, 2024). However, consistently achieving the 'Rule of 40' level or at least 

achieving it often (Table 15) did clearly signal better financial health and operational ef-

ficiency compared to other companies. Using average growth numbers to calculate the 

predictive 'Rule of 40' was not considered an effective way to analyze data, as it seemed 

to exaggerate the low and high success rates in the ratio, and did not correlate with the 

results of previous years. ‘Rule of 40’ with EBITDA was not analyzed further, since there 

were also some sources saying that software companies had a common practice of ac-

tivating their R&D expenses into depreciation, which could highly inflate their EBITDA 

(Jeny & Moldovan, 2021). 

Having a negative EBIT ratio, especially below -10%, showed a rather significant corre-

lation with low financial and operational efficiency. Table 16 showed that companies with 

a poor EBIT ratio commonly had negative or low EBIT margins for multiple years in a 

row, and it was rare for these companies to improve their EBIT margins to a positive 

level. These companies had the highest levels of debt and seemed to remain indebted 

throughout the observation period. Low and negative profitability, especially over multiple 

years, is a significant signal that a company may be heading towards bankruptcy (Roos 

& Gupta, 2001; Piotroski, 2000). This study did not include companies that had already 

gone bankrupt, which could have added depth to the analysis of how common negative 
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EBIT margins are among companies that have gone bankrupt. Based on this study, how-

ever, having a highly negative EBIT margin (> -10%) has a significant negative effect on 

the company's financial status and is usually hard to change, at least over a few-year 

timespan. 

On the contrary, companies with a high EBIT ratio (over 20% in 2019) rarely recorded 

an EBIT margin below -10% or even a negative EBIT margin during the observed period 

(2019-2023). These companies were operationally efficient and could produce at least 

reasonable ‘Net sales/employee’ ratios consistently. The debt levels were close to the 

average for these companies, so achieving high EBIT margins did not generally entail 

higher financial risks. 

Table 18 presents an observation about companies with different levels of sales growth. 

When analyzing average sales growth, there is a correlation between moderate growth 

and sustained profitability. If the growth was negative or over 30%, the likelihood of neg-

ative EBITDA, EBIT, or net profits was notably higher than for companies with 0-30% 

annualized net sales growth. Table 20 analyzed companies with annual net sales growth 

of over 20%. These companies had somewhat surprising problems with achieving de-

cent EBIT margins. This also supported the claim that stable, moderate growth tends to 

result in the best overall financial health. The high sales growth seems to improve some 

of the financial ratios, such as net sales/ employees, which can be expected from these 

companies, and ‘liabilities to net sales, but the effect is not enough to make any conclu-

sions. 

Negative net sales growth in Table 19 showed that slowing sales correlated well with 

lower EBIT margins, but not necessarily negative EBIT margins. The longer the timespan 

was for the companies for which the negative net sales continued, the more likely it was 

that their ‘Net sales/employee’ also started to get bad. Surprisingly, these companies 

had significantly above-average ‘Net sales/employee’ ratios. Some of the poor EBIT-

margin companies might go bankrupt soon, and many that have been in this category 

for a long time probably have already gone bankrupt. Spending over 4 years developing 

software and finding their market and reaching profitability is already a long time, but 

these companies have not just started their businesses; they have been operational at 

least 5 years, most of them even longer. 

The ‘Debt-to-EBITDA’ ratio showed the strongest correlations with key financial perfor-

mance indicators. Companies with their 'Debt-to-EBITDA' levels at low or moderate lev-

els also had stronger sales/employees than the average company, and the majority of 

companies (~63%) with 4 years of 'Rule of 40' were from this category. A low/moderate 
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‘Debt-to-EBITDA' ratio can indicate either comparatively high EBITDA or low debt. It is 

also worth noting that this study sought to filter out as many start-ups and similar small 

companies as possible, so that companies with the most uncertain finances would be 

excluded. 

On the contrary, in Table 22, the high/extremely high-risk companies by 'Debt-to-

EBITDA' ratio performed worse than average in ‘Net sales/employee’ and 'Rule of 40' 

ratios. However, the differences to averages were not that notable, and even in the 'Rule 

of 40' ratio, these risky companies had a good performance, although EBITDA should 

influence net profit levels and therefore also the 'Rule of 40'. Since many of these com-

panies have negative or relatively low EBITDA ratios, the majority of these 'Rule of 40' 

companies have high sales growth. This also supports the observation that the 'Rule of 

40' should be supported by a more thorough investigation into the company's finances. 

High ‘Debt-to-EBITDA’ was identified in Chapter 2.5 as an early signal of bankruptcy, but 

surprisingly, the study could not confidently prove that (Roche & Tandon, 2021). 

In Tables 24 and 25, the high and low performing ‘Net sales/employee’ were tested. 

Notably, the negative sales growth was significantly more common than with the lowest 

performers. This was surprising also because the high performers only included compa-

nies that were in the highest quartile for all the years observed. The number of compa-

nies among the highest performers was better in the ‘Rule of 40’ ratio, but the change is 

not notable. ‘Debt-to-EBITDA’ ratios started with similar levels, but staying in the lowest 

quartile, started to increase the risk level of the debt. This finding was the most notable 

of this ratio. 

5.2 Notable observations and discussion of findings 

A significant difference in this thesis compared to previous research was that the ratios 

had to be adjusted to fit the analysis of unlisted companies. The differing bookkeeping 

methods might also change the financial results of different companies, and the real re-

sults of individual companies might be different if the same standards would be used 

(Meitner, 2007). 

What was exceptional about the timespan selected for this study was that it included a 

once-in-a-century pandemic, COVID-19. The pandemic affected software companies in-

ternally as well as the market as a whole (Kettunen et al., 2021). According to Kettunen 

et al. (2021), Nordic software companies felt that the pandemic had both positive and 

negative effects on their business. The access to global capital might also change during 

times of uncertainty and affect the valuations temporarily (Setiawan, 2020). Amid the 
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stock market declining sharply, due to lockdowns and uncertainty, software businesses 

were among the industries that performed well because of the acceleration of digitaliza-

tion (Buszko et al., 2021). The impact of the pandemic on the company's financials is 

hard to evaluate, but it could be said that it is certainly something that is not expected to 

occur similarly again. 

Another important change that occurred during the COVID-19 pandemic was the in-

crease in remote work (Kettunen et al., 2021). This change in the operations influenced 

several companies as well as some of the financial numbers, such as the number of 

employees, profitability, and revenue. According to Kettunen et al. (2021), the effects of 

remote work included a decrease in innovation and co-operation difficulties. However, 

software companies were able to adjust better to these changes than other industries. 

During the analyzing process, interesting observations in some of the ratios changed the 

focus on different ratios. One of the ratios was the ‘Rule of 40’, which already had a 

significant weight in the literature study, and was also studied more extensively because 

there were multiple companies with exceptionally positive or negative results in the ratio 

during some years. Calculating the number of negative years was included because 

there were multiple observations where companies had bad financial results for one year 

and for the next one, the results got significantly better, and the ‘Rule of 40’ results im-

proved because of the bad results in the previous year. This is why analyzing individual 

years’ results did not provide enough information about financial or operational efficiency.  

5.3 Using ratios to evaluate software business valuation 

There were multiple ratios that were studied in the literature study and the analysis of 

the data in this thesis (Chapters 2 & 4). The ratios selected for the analysis were decided 

by how they had previously been used to evaluate software companies, how the ratios 

fit with the nature of software companies, and how the ratios fit with the data available 

from unlisted software companies. The last part of the discussion discusses which ratios 

should be used to evaluate software company performance and how they should be 

used. 

Ratios alone should not be used solely to evaluate private software companies since 

there can be differences in the bookkeeping standards and the complexity of business 

models that different software companies might have (Roos & Gupta, 2001). This study 

found that the majority of ratios need to be combined with other ratios to give some 

indication about the financial status of a company, and the ratios should be monitored 

through several years to properly reflect the company’s financial or operational health. 
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Some of the ratios were also better tools for indicating poor financial performance and 

could be used to filter out bad businesses. This was another positive finding of the study 

because another way to find healthy and efficient companies is also ruling out bad com-

panies and reducing the time to evaluate a large number of software companies. Figure 

1 concludes the analysis and the discussion part of this study. Figure 1 evaluates the 

compatibility of each ratio to a private software company's financial analysis and how 

they should or should not be used as a part of the evaluation process. 

 

Figure 1. Compatibility of ratios to evaluate software companies 

The research found the ‘Rule of 40’ to work well to analyze software companies if several 

years were analyzed. A single year’s ratio was not enough to signal anything about the 

financial health of a company, neither positive nor negative. Several extremely high ratios 

were often followed or preceded by a bad year. Three or four out of four ‘Rule of 40' 

recordings correlated with comparatively good results in multiple other ratios. The longer 

the companies stayed in the ‘Rule of 40’ category, the better the results in other catego-

ries got. 

EBIT margin was analyzed for both bad and good performers (<-10%; >20%). This ratio 

was noted to be compatible, especially for filtering out the bad performers (<-10%), since 

the majority of the companies with poor performance in this ratio had a difficult time turn-

ing this ratio around, even to decent levels (>10%). EBIT ratios also worked decently to 
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identify good software companies, but the “good” category also included companies with 

large amounts of debt, which could obfuscate the analysis. This is why the ratio should 

be analyzed together with other debt-related ratios, especially when looking for good 

software companies. 

The 3-year annual net sales growth analysis gave the most interesting results from all 

the ratios analyzed in this study. High performers (over 20% annual net sales growth) as 

well as the companies with negative net sales performed both comparatively poorly in 

several other ratios. Companies with moderate average annual net sales growth (0-20%) 

were less likely to have negative net profits, EBIT, or EBITDA during the observation 

period. However, having a great performance in the net sales growth category (>20%) 

had a positive effect on company finances, and vice versa with the bad performers 

(<0%). The 3-year annual net sales growth could be used as one of the ratios to find 

good software companies, but it should not be used to filter out bad performers. 

‘Debt-to-EBITDA’ ratio had some great results as well as when it came to analyzing com-

panies that were able to have their ratio between 0 and 4, which is considered low to 

moderate (Dolgaia & Sorokina, 2022). This ratio would not work as well with younger 

companies. The results of the high performers correlated with better-than-average re-

sults in other ratios but also left some high performers in the high-risk categories. Overall, 

this ratio filtered the poor performers out rather well and could be used to evaluate both 

good and bad financial status of software companies. Especially when the study is about 

more mature companies. 

Net sales/employee had some conflicting results in both the lowest and highest perform-

ing categories. These ratios had a great correlation with their performance in their ‘Debt-

to-EBITDA’ ratios, where the better the ‘Net sales/employee’ were, the less likely they 

were to have a highly risky level of debt. The most stunning finding, however, was the 

results in the ‘Rule of 40’ performance, where high performers in the category did not 

have that high of the ‘Rule of 40' performers although these companies also had great 

levels of sales growth. 

Overall, none of the ratios worked well alone to create a clear picture of the company’s 

financial balance sheet health, operational efficiency, and future potential. Instead, sev-

eral ratios should be used in the analysis. Some of the observations, such as investigat-

ing the ‘Rule of 40’ for consistency, revealed that results from one year did not neces-

sarily give a clear answer to company operations or even finances. All these aspects 

require investigating ratios that use a variety of financial data to show possible hidden 

data, such as rapidly growing debt or decreasing demand.  
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6. CONCLUSIONS 

6.1 Research and overall findings 

This thesis studied financial ratios to evaluate the financial and operational performance 

of private software companies in the Nordics. These ratios were selected from an exten-

sive study of investing methods and ratios used to evaluate publicly listed companies 

and software companies. The ratios were then selected based on their suitability to an-

alyze software business models and were modified to fit the financial information availa-

ble from privately held companies. The total number of companies selected for this study 

was 2400 companies that were operating from Finland, Sweden, Norway, and Denmark. 

The study categorized these companies based on their performance in different ratios 

and then analyzed their results in other financial ratios to find correlations between good 

and poor performance in the financial health of the companies. 

As a general point, the ratios discovered from the literature, and used to analyze software 

companies, never gave an exclusive result, where only bad performers could be filtered 

out or select well-performing companies. There were always some good performers 

mixed with categories that were supposed to only include poor performers and vice 

versa. Another finding was that even the most promising ratios could not show the real 

financial performance of a software company from a single year's result; instead, trends 

and consistency provided more credible results. 

6.2 Assessment and limitations of this study 

The biggest limitation of this study was the available data around private companies. 

There were multiple ratios left out or modified due to a lack of key financial information. 

Another limitation was also the uncertainty behind the reported numbers, since current 

bookkeeping standards allow several published data to be allocated differently and limit 

the comparability of these numbers (Algkvist Nordfors & Hansson, 2022; Hottenhuis, 

2020; Roos & Gupta, 2001). 

The dataset was limited to include only companies that had registered “software, con-

sulting, or related activities (code J62)” as one of their industries. However, this list in-

cluded companies that had the majority of their sales coming from other sources, which 

means not all the companies are necessarily considered software companies. Even 

though the companies did not report how much of their revenue came from selling the 

software. 



65 
 

Another considered limitation was filtering out the bankrupt companies and not studying 

what the ratios of a failed business looked like. Analyzing bankrupt companies’ ratios 

could have provided important information and even given a glimpse of the possible cor-

relations between bad performers in this study. Although the observation period in this 

study (5 years) could be considered long, compared to how much the software business 

models and services are changing, it is easy to speculate if a longer time would give 

more emphasis to the results (Sucuru et al., 2020). As discussed in Chapter 2, according 

to Asness et al. (2017), basing valuations on historical data poses a risk that general 

market conditions have changed so fundamentally that the same rules might not apply 

to future investors. The selected observation period also included a high disruption in the 

software industry, as well as how companies operate in general, and the effects of this 

are challenging to evaluate. 

6.3 Future research 

During this research, multiple opportunities for future research emerged to expand the 

findings of this study. The first possible future research that surfaced came from the 

companies filtered out of the data, especially those that had gone inactive during the 

observed period. Using these ratios to study bankrupt companies’ performance could 

provide greater insight into their predictive value. Especially analyzing the correlation 

between low EBIT ratios and the bankruptcy of software companies. 

Another interesting study that would extend the research to other geographical areas 

and compare the results could be conducted. Selecting an area that practices similar 

accounting standards for the results to be comparable. This could reinforce these find-

ings and provide a comparison with the data used in this thesis. 

Expanding the observation period further into the past or following companies with the 

highest or lowest performance in each category to see how they perform in the future 

would be a way to continue this study. Five years is already a relatively long period for 

many software companies, since most of the companies in this study have not existed 

for more than 15 years. 

Finally, by taking a few hundred companies from a single category and providing further 

details about their finances, this could expand the possibilities for using some of the 

ratios left out of this study due to a lack of detailed financial information. A smaller sample 

size would also enable the use of other research methods, such as interviews with se-

lected companies to gather more detailed financial and operational information.  
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APPENDIX A: SAAS INDEX PERFORMANCE 
2018-2021 

SaaS Index includes companies: Salesforce, Blackbaud, New Relic, Nutanix, Talend, Yext, 
Healthstream, RingCentral, Appian, Service Now, Paycom, Veeva, Hubspot, Benefitfocus, Atlas-
sian, ZenDesk, Zix, MongoDB, Blackline and Coupa 
 

 
Figure 2 SaaS Index over time vs NasDaq and S&P500 (McCoy, 2022) 


