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Abstract 

The thesis investigates the industries' specificity impact on corporate strategy and their 

implications for firm performance, with distinction to three different manufacturing groups of 

companies chosen by the level of technological and demand uncertainty. The strategy is 

understood here as various combinations of investment and financial policies, which include 

research and development and capital expenditures as well as debt ratio and cash holdings, 

of which two latter ones constitute financial slack measures. The investigated industries are 

pharmaceuticals, software and automotive, commonly perceived as more innovative than 

others, and which also deal with certain environmental dynamism. Building on these two 

characteristics, the relevant hypotheses are generated and then tested using panels of U.S. 

firms drawn from the COMPUSTAT balance sheet database. The hypotheses focus on 

relationship between Tobin's Q and four different strategies, each combining one investment 

and one financial policy. The results of the empirical analyses show that interactions between 

chosen variables and both their strength and relevance differ among three selected industries 

quite significantly. Among others, the study demonstrates the relevance of agency theory for 

software and pharmaceutical companies in terms of maintained cash holdings as well as points 

out the differences between all industries with regard to the strategic role of the financial 

leverage moderated by the investments. 
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1. Introduction 

The motivation 

Kaplan and Norton (2000) circumscribe strategy as "the movement of an organization from 

its present position to a desirable but uncertain future position." Since firms do not exist in a 

static void and they operate in imperfect markets, managers are left to deal with critical issues 

of how these imperfections and environment changeability affect firms' investment and 

financing decisions. Enhanced globalization within the world economy caused additional 

competitive forces and uncertainty to emerge and consequently brought about additional 

pressure on organizations to be more responsive. Competitive advantage, which can 

guarantee company's survival in such an erratic environment, can be achieved by flexibility 

reflected in financial slack comprising low financial leverage and appropriate level of cash 

holdings. Thanks to readily available financial resources companies can invest into profitable 

projects and benefit from strategic initiatives as they emerge. 

Early work on capital structure subject conducted by Modgiliani and Miller (1958), guided by 

the opinion that the financing and investment processes are separate, lowered the potential 

for strategy role in “capital structure puzzle.” The approach predominated until Jensen and 

Meckling (1976) acknowledged the opposite and opened the door for researchers to 

investigate the role of competitive strategy on financial decisions and the combined effect on 

performance. Since then, a whole stream of research has studied the performance effects of 

financial slack and investment activities of companies.  

Companies are expected to be both innovative and profitable at the same time. As soon as 

corporate investments are the outcome of a rational decision-making process, they are 

generally regarded to have a positive impact on firms' performance, whereas financial slack 

can be seen as a double-edged sword. On the one hand, slack has been suggested to increase 

flexibility for future scenarios or strategic alterations and generate future options 

(Chakravarthy, 1986) to expedite innovation (Nohria and Gulati, 1996; O'Brien, 2003) and to 
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encourage risk-taking (Moses, 1992; Singh, 1986). On the other hand, it has been argued to 

lead to organizational inefficiency and non-optimizing behavior (Bourgeois, 1981) as well as 

careless spending and wasting resources (Jensen, 1986; McGrath and MacMillan, 2000). The 

alignment of slack with investment decisions imperturbably continues to intrigue strategic 

management scholars. Financial policies may not be necessary in line with the investment 

ones, which creates challenging dilemmas for decision makers in organizations. Moreover, 

rational investors always would like to know what is the reasoning behind companies raising 

capital or choosing debt and, if possible, why not using the internal financing. Being aware of 

the driving forces within an industry and how they differ among them can help investors make 

better decisions on whether or not to invest. Some investors want to screen their portfolio 

to refrain from certain stocks, whereas others wish to use the nonfinancial indicator to build 

portfolios that they believe will outperform the market and boost their wealth. 

Simerly and Li (2000) showed an empirical evidence of interactive performance relationships 

between environmental dynamism and debt to equity ratio. A consecutive paper of O'Brien 

(2003) demonstrated that to succeed with an innovation strategy, it is crucial for the company 

to sustain a certain level of financial slack to ensure sufficient funding and ongoing knowledge 

expansion. In his study, combining aspects from two mentioned above papers, Andersen 

(2005) found that firms with higher R&D intensity indeed might perform better and maintain 

lower financial leverage, however, the study could not confirm that high R&D investment 

strategy combined with higher leverage has negative effects on economic performance. The 

current master thesis is a combination of three mentioned studies. Nevertheless, its aim is 

not only to replicate former research but also to expand it by applying the different 

methodology, measurements and statistical method. 

The three mentioned studies focus on financial leverage, R&D expenditures, dynamism and 

their implications for performance, measured by either market to book ratio (O’Brien, 2003) 

or return on assets (Andersen, 2005; Simerly and Li, 2000). This study employs Tobin’s Q as 

a performance measure, thus the first novelty comes in the form of introducing the new 

dependent variable.  Another extension comes with the inclusion of cash holdings variable as 
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a second proxy for slack as well as capital expenditures intensity variable to complement the 

research and development intensity as one of two investment measures. Therefore, the thesis 

takes two financial ratios and two investment ratios under the magnifying glass.  

The affixture of cash holdings is motivated by the interest of the investors, media, politicians, 

and academics, who tend to criticize especially U.S. companies for holding excessive amounts 

of cash. It should not be surprising, taking into account that already in 2006 U.S. publicly 

traded companies held more cash than debt on average (Bates et al., 2009). In standard 

conditions, the level of liquid assets that a nonfinancial company possesses is related to the 

general activity of the economic system and the company's turnover. However, nonfinancial 

firms are observed to hold an excessive amount of cash than they soundly need. As a recent 

example, Apple's cash and cash equivalents are now equal to $256.8 billion, which is more 

than the market cap of General Electric (CNBC, 2017). These levels of liquid assets are 

obviously greater than necessary for transactional needs and together with the obligation of 

companies to create jobs by making new investments add up to general criticism of large cash 

balances. Economic criticism derives from agency theory, which means, incentives and 

discretion of managers to pursue their own interests instead of maximizing shareholder 

wealth (Jensen and Meckling, 1986; Leibenstein, 1969). Strategy scholars, however, also 

demonstrate strategic benefits of excessive cash holdings mainly as an activator of risky, 

innovative efforts (George, 2005; O'Brien and Folta, 2009). 

Adding the capital expenditure as the independent variable is motivated by the importance of 

such investments to the firm (Kerstein & Kim, 1995; Schmidgall et al., 1997; Brailsford & Yeoh, 

2004). Moreover, alike R&D, capital expenditures use vast resources and their investment 

period is considered to be more than a few years longer. While this figure has usually been 

neglected in studies about slack and R&D, capital expenditures are very important as they are 

used to improve product quality to reduce costs or improve production performance as well 

as increase customer satisfaction about the products to promote the growth of future 

revenues. Thus, the long-term impact of rational capital investments on a firm is essential and 

widespread, because, overall, they help to improve company value. 
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Another novelty, and in the same time the essential one, which extends former research, is 

the fact on focusing on sub-samples of specific industrial settings. Along with my studies, I 

have recognized the gravity of industries specificity, their various resources bases and 

implications for strategy choice. Nevertheless, I have also found that most of the academic 

papers tend to create a general overview by means of conducting a research with samples 

aggregating all industries (e.g., Simerly and Li, 2000). The majority of them incorporate dummy 

variables representing different industries and also usually exclude financial industry due to its 

evident peculiarity, however, from the remaining sample of e.g. manufacturing sectors, they 

do not single out one industry to analyze in depth. The implication is, for instance, that 

researchers studying firm characteristics such as R&D intensity use a sample where the mean 

of that variable is around two percent of sales (O'Brien, 2003). There are industries, where 

R&D is a central element of company characteristic, such as pharmaceuticals, where the 

average of R&D expenditures to sales ratio equals 17,4 percent (Dyer et al., 2014). Andersen 

(2005) has already recognized differences between capital structure decisions among industry 

contexts employed in his study and gave an inspiration for the future research. In this thesis, 

I want to investigate whether previous findings are generalizable to the smaller population of 

a single chosen industry. 

The choice of industry 

Aside from general business environment features, the peculiarity of each industry springs 

from various product portfolios, which are, in turn, characterized by different demand and 

distinct uncertainty levels. In the Harvard Business Review article, Dyer et al. (2014), 

demonstrate how industries differ from each other in terms of business dynamism comprising 

technological and demand uncertainty, which derive from product characteristics. The matrix 

on the next page displays described phenomenon. The first dimension answers the question 

will customers buy our product? (axis y), while the second refers to can you make a desirable 

solution? (axis x). 
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Figure 1. Demand and technological uncertainty by industry, 2002-2011 

 

Source: The Innovator’s Method by Dyer et al. (2014), based on COMPUSTAT data 

Industries in the upper right quadrant face the highest uncertainty both in demand and 

technology. It means that they require greater innovation management skills than industries 

in other quadrants. Besides that, they need the flexibility to adjust to their revenue volatility 

and respond to sudden threats but also opportunities. Building on that, I have decided to look 

into three different industries belonging to the same, most "uncertain" quadrant, assuming 

that interactions between financial and investment policies as well as their impact on 

performance might be very interesting in these environments. The idea behind it was to 

choose industries, which vary in their research and development investments and revenue 

volatility but are still considered to operate in dynamic industries. I have decided to conduct 

an in-depth analysis of performance effects of financial and investment policies in the following 

three industry contexts: pharmaceutical, software and automotive industries. Interestingly, 

seven out of ten most innovative companies according to Forbes, belong to exactly these 

three industries (Forbes, 2016). 
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The dynamism within each of these industries is easily noticeable in practice. The 

pharmaceutical industry finds itself under growing pressure from a wide spectrum of 

environmental issues. Within the past decade, severe concerns about pharmaceutical 

industry's integrity and transparency emerged, encroaching its image and resulting in enlarged 

regulatory scrutiny. Healthcare budgets became increasingly tight, so without a striking 

increase in R&D productivity, pharmaceutical industry will find it hard to maintain sufficient 

innovation to make up for the loss of revenues due to patent expirations for successful 

products. Related to that, especially problematic issue is the decreasing number of genuinely 

innovative new medicines approved by the US Food and Drug Administration (FDA). 

The software is a flourishing industry and one that needs relatively low capital investments. 

However, like in pharmaceuticals, R&D effectiveness is an essential determinant of the 

competitiveness. A relevant supply of software talent is the main activator for generating a 

solid technology base. The main challenge for software industry is keeping up with the rapid 

rate of change in hardware and other software technologies, as well as with market demands, 

which is apparent by looking into the above matrix, where software happened to be on the 

very top. The "simplest" way to succeed in such a dynamic industry is probably to stay flexible, 

be prepared for immediate change, and thus follow diverse strategies simultaneously. 

Last but not least, automotive industry faces challenges of tougher regulation in terms of 

natural environment issues such as climate change and also increased consumer expectations. 

Investment in competitive technology is apparent in the rise of electric vehicles and the spread 

of advanced driver assistance systems, potentially paving the way for the proliferation of self-

driving vehicles. Automotive companies carry vast amount of debt and at the same time are 

characterized by high ongoing capital expenses. They are also characterized by very 

competitive business environments, thus, sustainable competitive advantage, as well as 

innovative offering, are essential. 

Three chosen industries were marked with bold bullets in Figure 1. While software and 

pharmaceuticals seem to operate in the most uncertain environments out of the whole 



11 

 

spectrum of industries, automotive is slightly below their level. Such a "portfolio" of industries 

constitutes a perfect combination to perform the empirical analysis in order to investigate 

performance implications of financial and investment policies in different contexts. 

Research question 

To structure the above mentioned and give a clear direction of this master thesis the following 

research questions were developed: 

How do different combinations of financial and investment policies affect firm performance? Does 

the industry specificity moderate these effects? 

To answer the questions, necessary steps have been taken along the chapters of the paper. 

The next subsection will shed light on its structure.  

Topic delimitation 

This thesis assumes that the source of growth and successful performance lies in company’s 

strategy reflected by its decisions about the level of debt ratio, cash holdings, R&D 

investments and capital expenditures. The thesis does not aim to explain the variance in 

performance measured by Tobin’s Q, thus, does not seek model perfection, but rather seeks 

to find how it is influenced by financial and investment policies variables mentioned and how 

those differ between chosen industry samples. Therefore, it does not account for 

performance determinants like acquisitions, advertising or characteristics such as reputation, 

media exposure, corporate social responsibility or regulations.  

Thesis structure 

The Introduction is followed by Chapter 2, which sets the boundaries of the research. It 

provides an overview of different principles that researchers apply in order to generate 

knowledge and how exactly this master thesis corresponds to that foundations. Next, 
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Chapter 3 discusses insights and findings from the literature. This chapter is used to provide 

a general understanding of financial and investment policies, such as financial leverage, cash 

holdings, research and development expenses, capital expenditures, how those interact with 

each other and how they impact the firm performance. Chapter 4 include the hypotheses 

development. It is a discussion divided into four parts, where each focuses on a different 

relationship between performance and two policies - one investment and one financial policy 

combined. In Chapter 5, data collection and cleaning is briefly discussed and later the variables 

of the study are presented in detail. This part also shows the most important parts of the 

dataset in the graphical method. In Chapter 6, I describe the implications for further 

quantitative analysis, deriving from the peculiarity of the data. Chapter 7 demonstrates the 

final results, where method of robust regression was used. It also includes robustness checks. 

The section is concluded by the discussion, which combines all the findings into one part. The 

thesis is concluded in Chapter 8. This part talks about implications for practitioners and 

suggests how future research can be developed in the same field of interest as well as points 

out the master thesis’ limitations. 
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2. Research Design 

The purpose of the research 

This thesis can be regarded as a blend of descriptive and explanatory research (Saunders, et 

al., 2009), where empirical findings derived from associations between variables are 

prominent, but everything builds on integrating extant theory to motivate and explain both, 

the analytical choices made when creating the model and the summary drawn. First of all, the 

thesis follows the universally employed division into three main aspects of validity (McBurney 

and White, 2007). Internal validity is guaranteed by an exhaustive line of theoretic reasoning, 

external validity is reflected upon in the subsection describing delimitations included at the 

end of this thesis, whereas statistical validity within the samples is ensured by usage of 

relatively long time frame, sufficient observations amount, adequate statistical tests and 

appropriate measurement procedures.  

The research design used in this thesis builds on the framework of Saunders et al. (2009) and 

is visually presented in Figure 2 as so called "research onion." The whole approach described 

in detail in the following sections. 

Figure 2. The research design 

 

Source: Mark Saunders, Philip Lewis and Adrian Thornhill (2011), own adaptation 
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Research Philosophy 

To develop knowledge in a particular field, one must decide on a research philosophy. There 

are fields of research philosophy known under following notions: ontology, epistemology, and 

axiology (Saunders et al., 2009). Ontologically, this thesis is in line with subjectivism, since the 

reality of financial markets and investment decisions in corporations is built on the initiatives 

of the market actors and does not exist independently of these actors.  Epistemologically, the 

current study is guided by positivism. All the used variables in the quantitative analyses are 

both observable and can be measured. The dataset was derived from COMPUSTAT, which 

makes the evidence objective. It could not have been the case if I decided to collect the data 

by means of interviewing firms’ management. Axiologically, the study also follows positivism, 

because the researcher is independent of the data and maintains an objective stance. To 

summarize, only observable phenomenon can provide credible data or facts, and a great focus 

is put on causality and law like generalizations (Saunders et al. 2009). 

Research Approach 

Research approaches are usually distinguished between deductive and inductive, 

complemented with a third, the abductive research approach, which is the combination of the 

first two (Saunders et al. 2015). The deductive approach is the predominant in the natural 

sciences, with rules demonstrating the fundamental explanation and permitting the 

anticipation of a phenomenon, predicting its happening and therefore allowing it to be 

controlled (Collis and Hussey, 2003). “Deduction begins with an expected pattern that is 

tested against observations, whereas induction begins with observations and seeks to find a 

pattern within them” (Babbie, 2013). Since the deductive approach is based on existing theory 

to derive hypotheses, which will be either validated or rejected by new evidence on data, the 

approach in this thesis is considered to be deductive.  
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Research Strategy 

According to Saunders et al. (2009), there are several research strategies available, which can 

be summarized as the following: survey, case study, action research, grounded theory, 

ethnography, archival research, and experiment. Last two mentioned are important to 

describe for the sake of this master thesis. An archival research strategy is simply 

characterized by the fact that the research is conducted from existing materials (Flick, 2011). 

An experiment involves typically a definition of a theoretical hypothesis and a selection of 

samples of individuals from known populations (Saunders et al. 2009). The simplest 

experiments aim to discover whether there is any association between two chosen variables, 

while advanced experiments can also employ the size of the change and the relative 

prominence of two or more independent variables. The thesis aims to address problem 

statement through hypotheses, where thoughtful models to test them are adopted, which 

implies that experiment research strategy was employed. Also, the research is conducted on 

existing materials, which means that archival research strategy is also implemented. 

Choices 

Choices proposed by Saunders et al. (2009) include the mono method, the mixed method, 

and the multi-method. As the names of these approaches indicate, the mono-method uses 

single specific research approach for the study, whereas the mixed-methods involve the use 

of more than one method of research, and commonly corresponds to the use of both a 

qualitative and a quantitative methodology. The multi-method, in turn, involves even more 

options (Bryman, 2012). Since the study has a positivistic research philosophy and previous 

frameworks from literature will be used in answering the hypothesis it was natural to choose 

a mono method quantitative research method to answer my research question.  

Time horizon 

Two types of time horizons can be implemented in research: the longitudinal and the cross 

sectional (Bryman, 2012). The first one refers to the gathering of data repeatedly over an 
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extended period and used to analyze a change of an essential factor for the study over time 

(Goddard and Melville, 2004). The main attribute of a cross-sectional study is that it seeks to 

describe the incidence of a phenomenon or to explain how factors are related in different 

settings. The cross-sectional studies, however, do not give information about cause-and-effect 

relationships, which the longitudinal study does. The current study does not look into one 

point in time but instead look at the average values of variables. It implies that the time horizon 

in that study is closely related to a cross sectional one, as every firm in the study has one 

single average value per variable, which in the end enables to compare them, develop firm 

long-term performance conclusions and address the long-term strategy choice. 

Data collection and data analysis 

Collected data comprises three small samples of quantitative data and is elaborately described 

further in Chapter 5. The next chapter, in turn, constitutes an extensive literature overview, 

which serves as a basis for the hypotheses development. 

  



17 

 

3. Literature overview 

3.1 Financial Leverage 

Classic explanations of capital structure 

Research on capital structure seems to be interminable and despite the extensive dedication 

to the topic managerial choice between debt and equity remains debatable. In a frictionless 

economy, where there are no transaction costs and taxes, the way firms' investments are 

financed is irrelevant for the firm value, as proposed by Modigliani and Miller (1958). Despite 

obviously simplified assumptions, the legendary Proposition I created a vast amount of 

controversy because it challenged the general wisdom of the time. In a subsequent paper, 

however, Modigliani and Miller (1963) took the capital market imperfection into account and 

demonstrated that as interest expenses are tax deductible, firm value increases with higher 

financial leverage. Nevertheless, the costs of debt financing should not be forgotten. Going 

through bankruptcy brings the loss of the firm value between one percent (Warner, 1977) 

and 20 percent (Andrade and Kaplan, 1998), with the proportion of the damage depending 

on the kind of assets held by the company (Long and Malitz, 1985). Thus, the optimal capital 

structure is determined by a trade-off between increased bankruptcy risk from a higher debt 

load and the tax advantage associated with debt.  

What is more, Jensen and Meckling (1976) argued that there are also costs of debt that 

emerge from the incentives that equity holders have to expropriate wealth from the 

bondholders. This consequently induces the bondholders to keep protection over the firm 

by supervision and bonding mechanisms, which bear costs that offset the advantageous side 

of debt. On the other side, while low financial leverage can have the positive effect, excessively 

low, it may lead to diminishing outcomes impacting valuable investments. According to Jensen 

(1986), preserving corporate earnings and equity excess may cause too much leeway for 

management and consequently concentrating on their preferences at the expense of more 

essential advantages of company's shareholders. Jensen (1986) has especially emphasized the 

tendency of managers with ample free cash flow to blow too much financial resources into 
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mature businesses or ill-considered acquisition. Too much of it may stimulate managers to 

take it easy, overexploit their perks, or empire-build with cash that should be returned to 

stockholders. In other words, when the level of financial leverage becomes excessively low, 

it may inappropriately empower managers to engage in questionable investments that impose 

unfavorable effects on company's performance and may make agency problems worse. 

Therefore, Jensen (1986) suggested that increased leverage might actually reduce the total 

agency costs within a firm, by virtue of reducing the amount of free cash flow managers have 

discretion over. This argument was supported by Stulz (1990), who also highlighted the 

disciplinary role of debt. 

Such turn of events and amount of opposing opinions incentivized the researchers to analyze 

if there is any optimal capital structure that balances both sides. Miller (1991) argued that 

there are actually no benefits to debt, so the optimum target does not exist. On the other 

side, in their study about choosing the proper degree of financial leverage, Sandberg et al. 

(1987) confirmed the trade-off theory by demonstrating that leverage should be increased as 

long as it continues to have a positive impact and does not hinder the company's ability in 

developing an efficient business strategy. The empirical evidence has been then inconsistent.  

Another important theory of capital structure came from Myers and Majluf (1984), who 

demonstrated that companies resort to internally generated funds first, and then debt and 

equity last to fulfill the financing needs. According to this approach, the optimum level of 

leverage does not exist. Instead, the pecking order is prompted by asymmetric information 

between investors and firm managers and drive companies to prefer internal financing sources 

(Jensen, 1986). If retained earnings are not enough to meet the financing needs, the company 

would choose debt first, and the riskiest equity as a last resort. Pecking order enthusiasts 

stress the significance of profitability, suggesting that profitable organization uses less debt 

since it can count on internal financing.  As profitable companies can accumulate profits, they 

use retained earnings to finance new investments, turning to the debt only while being short 

of internally generated resources.  



19 

 

The issue of asymmetry of information is also the underpinning of another capital structure 

theory. According to Ross (1977) management can use the proportion of debt to send a 

message to a stock market that high-quality future cash flows the future prospects of the 

company are actually better than what is reflected in the share prices. Assuming that only 

firms with growth opportunities would bear the risk of issuing debt, managers would choose 

to finance new projects with debt to give a sign of favorable prospects, being compensated 

by greater performance and punished by increasing bankruptcy risk. This is known as 

“Signalling Theory” of capital structure and envisions that, given the fact that debt signals good 

news about the company, more levered firms would perform better on the stock market 

(Harris & Raviv, 1991). It was challenged, on the other hand, by Dimitrov and Jain (2008), 

who noted that increasing leverage is related to negative stock market returns. 

Leverage link to strategy 

Several determinants of leverage have been investigated in the empirical literature. Harris and 

Raviv (1991) presented a comprehensive survey of the results and summarized: "studies 

generally agree that leverage increases with fixed assets, non-debt tax shields, growth 

opportunities, and firm size and decreases with volatility, advertising expenditures, research 

and development expenditures, bankruptcy probability, profitability and uniqueness of the 

product". 

There is a part of the literature, which suggests that it is the strategy that actually influences 

capital structure. For example, in his model related to firm's liquidation decision, Titman 

(1984) proposed that company's capital structure constitutes a source of the strategic value. 

If high leverage is said to be related to riskier activities, then consumers who care whether 

the firm will exist in the long term, the company's high debt to equity ratio will be assessed 

negatively in comparison with other manufacturers, whose leverage is lower.  

Also, according to Ward (1993), decisions about capital structure are not only driven by the 

financial risk of the company, but also by business risk. While the first one is related to already 

discussed relations between lenders, investors, shareholders and firm management, the latter 
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one can be defined as the expected variability in future income. It is said that the higher the 

business risk, the lower the level of firm debt to equity ratio because profit variability is an 

estimate of the firm's ability to pay for their fixed obligations. High-profit volatility can 

potentially result in firm financial distress, thus, making lower levels of leverage more 

attractive (Ward, 1993). This phenomenon has also been confirmed in some empirical studies 

using various business risk concepts, such as variance in sales growth (Thies and Klock, 1992) 

or volatility of demand (Chung, 1993). 

Building on the resource-based view, sustainable competitive advantage manifested in excess 

rents can be gained with the use of valuable, rare, non-substitutable, inimitable, firm specific 

assets (Barney, 1991). Therefore, companies functioning in environments driven by vital 

competition have to engage in innovative projects and consider riskier steps to become a 

superior performer. A Higher level of business risk on organizational activities will 

consequently prompt lower financial leverage. 

Similarly, transaction cost economics perspective suggests that transaction costs increase in 

the case of firm specific assets, thus, the higher the asset specificity, the more economical 

internal hierarchical coordination should be imposed, in comparison to market clearance of 

transactions. A higher equity base supports internal hierarchical control while a higher debt 

load imposes more market discipline on activities carried out by companies. That being said, 

equity should be the preferred financing option when asset specificity is high (Harris and Raviv 

1991). The dynamic environment is presumably related to the deployment of highly specific 

assets, so equity financing will possibly lower the firm's transaction costs and, therefore, 

should constitute a more relevant funding choice. To fund assets in a stable environment, in 

turn, debt is probably more suitable as such assets are characterized by a low degree of 

specificity. 

Opler and Titman (1994) demonstrated that sales growth is lower for companies in the three 

highest deciles of leverage, but particularly, within distressed industries. When they split their 

sample by size, they found that leverage has a positive effect on sales growth for large, highly 

leveraged firms that are not in distressed industries.  
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Another interesting point, related to the extension of the transaction costs perspective, was 

presented by Simerly and Li (2000), who integrated agency theory and environmental 

dynamism elements to suggest that a company’s capital structure should be matched with its 

environment. They claim that obligations to creditors may significantly restrain a company 

from making strategic investments in fields such as R&D. What is more, as lenders are 

primarily characterized by risk aversion, the cost of debt financing escalates with the level of 

uncertainty in the company’s environment, making internal financing more relevant in very 

dynamic industries. Furthermore, O'Brian (2003) finds that capital structure is not only a 

function of exogenous industry, regulatory and market factors, but of a firm’s competitive 

strategy within an industry as well. Alike Simerly and Li, he also finds strong empirical evidence 

that a mismatch between the debt to equity ratio and its environment will impede growth.  

3.2 Cash holdings 

Traditional explanations for cash holdings 

None of the reasons to hold excess cash holdings is relevant in the absence of significant 

capital market frictions because external funds for investment or to meet temporary 

operating cash flow losses can always be obtained at a fair price. Building on that, zero excess 

liquidity would be an optimum.  The reality of financial market imperfections, however, implies 

that companies should hold amounts of excess liquid assets, particularly when external 

financing is pricey. 

Keynes (1936) singled out two paramount reasons for firms to maintain a positive level of 

liquid assets. Firstly, companies sustain liquid assets to minimize transaction costs. In other 

words, they are likely to increase their cash balances if costs of raising external funds are 

higher. Secondly, a supply of cash serves as a buffer to meet unforeseen contingencies. This 

provides a firm with an ability to invest when the company does not have sufficient current 

cash flows to cover investment needs. Most textbooks split the second reason into two 

motives - "precautionary" and "speculative." The first suggests that firms maintain excess 
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liquidity to meet unexpected contingencies, while the second one argues that thanks to excess 

liquidity a company can take advantage of profitable future investment opportunities.  

The costs of external financing comprise an out-of-pocket expense to issue securities, a cost 

deriving from possible agency conflicts as well as cost arising from adverse selection problems 

related to asymmetric information (Smith, 1991). Therefore, investment in liquidity surplus 

constitutes an economically reasonable way to reduce a company's reliance on expensive 

external funds. Holding liquid assets do not go without costs, thus advantages must balance 

against them to make this strategy reasonable. 

The two most essential approaches in the literature on the optimal amount of liquidity say 

that the company should either maintain the vast amount of liquid assets or not at all. Myers 

and Majluf (1984) claim that due to financing constraints caused by information asymmetry 

firms should accumulate liquid assets to support future investment opportunities with internal 

reserves. As their model assumes no offsetting costs to liquid assets, the optimum level of 

liquidity is a corner solution. In other words, asymmetric information, conflicting with demand 

for external financing, constitutes the prudent motive for keeping cash, because it increases 

flexibility in strategic response and provides deterrence (Haushalter, Klasa and Maxwell, 

2007). On the other hand, excess cash leads to over-investing in less profitable opportunities 

(Richardson, 2006), 

Increases entrenchment (Jensen, 1986; Shleifer & Vishny, 1989), and results in poor 

governance (Kalcheva and Lins, 2007). Jensen (1986) explains that it should be mandatory to 

firms to pay out an excess of the funds necessary to cover all positive NPV projects to mitigate 

the agency cost of free cash flow. Jensen's analysis also indicates that when there are no 

advantages coming from carrying liquid assets, the company would optimally maintain no liquid 

assets. Companies which generate higher cash flows can use such resources to redeem debt, 

and by having strong cash flows, executives do not need external financing (Ferreira and Vilela, 

2004).  
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Link to strategy 

In their extensive study, Opler et al. (1999) examine the determinants of US firms' cash 

holdings between 1971-1994. They find that companies with strong growth opportunities and 

those with riskier activities sustain more liquid assets than other firms. Results also show that 

large and highly rated companies and consequently with easier access to capital market tend 

to hold less cash. They also demonstrate that there is clearly strong persistence in excess 

cash holdings. Also, other studies report that cash holdings are more valuable for financially 

constrained firms than for unconstrained firms (Kim et al., 1998; Harford et al., 2008). Greater 

cash holdings allow firms that experience external financial constraints to avoid 

underinvestment and reduced growth (Denis and Sibilkov, 2009). Opler at al. (1999) also 

found that cash holdings increase significantly with the capital expenditures-to-assets ratio, 

industry volatility, and the R&D-to-sales ratio and also that an increase in excess cash leads 

to a surprisingly small increase in capital expenditures, dividends, and acquisitions implying 

persistence in holding excess cash. 

Furthermore, it is predicted that there is a positive relation between cash reserves and 

growth opportunities of firms, based on the view that external financing is costlier for firms 

with greater growth opportunities. Organizations perceive external financing so expensive 

that they decide to curtail investment if they do not have the internally generated resources 

to use to finance their endeavors. They are not eager to obtain financing by selling stock when 

they perceive their shares as undervalued. By issuing equity, they convey a signal to the stock 

market that they think that their equity is overvalued. Indeed, when companies issue equity, 

the stock price is likely to decrease by approximately three percent (Asquith & Mullins, 1986). 

The result is that most companies perceive equity to be the costly source of financing and 

tend to avoid it. Firms are not usually that concerned about high-interest rate on their credit 

than as they are about lower priced equity. It is not of a surprise then, that the majority of 

external funding comes from the debt market (Eckbo and Kisser, 2016). However, as 

mentioned in the previous section, higher debt can be injurious for some companies too. 
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Therefore, internally generated cash entails competitive advantage, which effectively lowers a 

firm's cost of capital and makes investment feasible. 

More recently, Kim and Bettis (2014) found that Tobin's Q, a proxy for performance, has an 

inverted U kind of association to cash balances. They demonstrated that as the level of cash 

holdings increases, the marginal effects of the increase of cash holdings decrease until the 

ratio approaches 70 percent, where it becomes almost flat. The inflection point was found at 

very high levels of cash holdings, at approximately 89 percent of total assets, which is 

considerably higher than common sense and what statistics indicate1. What is more, such cash 

levels would likely induce very low stock prices and be the instantaneous target of a takeover. 

It implies that shareholders can benefit from high cash balances, which fall way beyond the 

reasonable for transactional needs thresholds.  

3.3 Relation between leverage and cash holdings 

According to Ferreira and Vilela (2004), the relation between financial leverage and cash 

holdings can have two possible forms. First of all, the relationship can be positive, because 

companies with higher debt ratios want to pare down the financial distress risk because the 

cost of amortization plans of debt can presumably encumber firm's treasury. On the other 

hand, as the financial leverage is a proxy for the credit status of a company or its ability to 

issue debt, its higher ratio can be related to lower cash holdings. Opler et al. (1999) notice 

that it is generally the case that the determinants of leverage are also the determinants of 

cash holdings, however, usually affecting them with the opposite sign. Therefore, variables 

that are associated with more cash are variables that are associated with less debt (Harris 

and Raviv, 1991). This reasoning implies that variables that make debt pricey make cash 

                                            

1 The current cash holdings ratio of Google (51 percent), Microsoft (52 percent) or Apple (69 percent) 

are close to that critical level (Google, 2016; Microsoft, 2016; Apple, 2016) 
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balances beneficial. Such negative relation between those two ratios is also supported in 

studies of John (1993) as well as Graham and Harvey (2001).  

The relationship of cash balances and financial leverage can thus be non-monotonic, implying 

that the marginal effect of increased leverage depends on its current level. Indeed, Guney et 

al. (2007) showed that firms' decisions to borrow impose a nonlinear impact on their cash 

holding decisions. The researchers suggested that it is the effect of the fact that while leverage 

acts as an alternative for cash balances, in the same time it intensifies the likelihood of financial 

distress. For that reason, a negative relationship is recognized at lower levels of leverage and 

the relation turn into positive at high leverage levels. 

3.4 Research and development expenditures 

Research and development (R&D) have long been perceived as an essential driver of 

productivity and economic growth (Solow, 1957). Furthermore, it has been regarded as a 

source and actually the definition of firm innovation (e.g., O'Brien, 2003). Innovation can be 

described as an adaptive procedure of transformation and rejuvenation, which can become 

the fundamental source of competitive advantage in the form of strategic response capabilities 

or dynamic managerial capabilities (Bettis and Hitt, 1995; Teece et al., 1997). 

Whereas corporate managers favor short-term payoffs, stockholders favor long-term 

investments (Lin and Chen, 2005). The latter one is related to growth opportunities, which 

are investments or projects potentially increasing firm value significantly in a long-term and 

indeed leading to profits for the investor. Myers (1977) interprets growth opportunities as 

call options whose values depend on the likelihood that management will exercise them. He 

claims that the market value of the company comprises the present value of assets already in 

place and also the present value of future growth opportunities. Since some companies may 

decide not to pursue future investment opportunities, future value of future growth 

opportunities can be regarded as the present value of the firm's options to make such 

investments in the future. Therefore, the lower the proportion of firm value represented by 

assets in place is, the higher the growth opportunities for a given level of firm value. 
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R&D expenditures, alike any investment project expenses, are sunk costs, on which a return 

can be estimated only until described expenditures are regained by the sale of the goods and 

services produced thanks to them (Salter, 1966). Thus, in current study, R&D is typically 

regarded as an indication of "intangible capital" that gives rise to sustained future cash flows 

and therefore increases the market value of the firm in a long term. Kaplan and Norton (2004) 

documented that about 75 percent of market value of US firms comes from intangible assets. 

According to them, intangible assets are the source of sustainable value creation and reflect 

improvements in learning and growth measures, which are the lead indicators for internal 

process, customer, and financial performance. Value creation is indirect because improvement 

in intangible assets affects financial outcomes through chains of cause-and-effect relationships. 

Value of intangible assets is contextual and depends on its alignment with the strategy (Kaplan 

and Norton, 2004). It is notorious that expenditures on research and development activities 

are investments in the generation of original scientific and technological knowledge. The 

economic value of its product comprises capital that can turn practical in miscellaneous areas, 

such goods manufacturing or services creation and the cultural enhancement of society 

(Rooney et al. 2005). Therefore, benefits from intangible assets increase when they are 

combined effectively with other assets, both tangible and intangible. 

Plenty of empirical work has been conducted on the relationship between R&D intensity and 

firm performance, but part of the literature still suffers from inconsistent results. While not 

all investments in R&D generate profits, on average, any investment in a firm's intangible assets 

should be expected to increase the firm's market value (Bosworth and Rogers, 2001). 

Hirschey (1985) was among the first of a long string of research papers investigating the cross 

sectional influences of R&D. His results showed a positive effect of R&D on the market value 

of the firm and at the same time suggested that such expenses should be capitalized and then 

amortized rather than treated as an expense when incurred. In a study of Chan et al. (2001) 

the authors demonstrate that companies with a high ratio of R&D expenditures relative to 

the market value of equity earn large excess returns. Connolly et al. (2005) find a positive 

relationship between Tobin’s Q and R&D Intensity, in both non-manufacturing and 

manufacturing firms. Furthermore, Simerly and Li (2000), as well as Andersen (2005), find a 
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positive relationship with return on assets as well. Past research also shows a significant 

positive market response to announced increases in R&D expenditures for firms operating in 

high-technology industries but a significantly negative market response for firms in low-

technology industries (Woolridge, 1988; Chan et al., 1990). Conversely, Mank and Nystrom 

(2001) demonstrate that there is a negative relationship between stockholder value changes 

and corporate R&D spending in computer industry. They hypothesize that diminishing returns 

to R&D spending in that industry might be related to overspending on R&D. 

3.5 Capital expenditures  

R&D activities are not the only important investment type for companies, as they alone need 

to be supplemented by the necessary equipment and other fixed assets to enhance efficiency 

and quality. Capital expenditures are used by the company to upgrade equipment, property, 

industrial buildings, other physical assets and product quality, which consequently reduce 

costs, improve production performance as well as increase customer satisfaction about the 

products to stimulate the growth of future revenues. According to Schmidgall et al. (1997), 

the difference between revenue expenses and capital expenditures is the fact that the first is 

offset against the revenue of the year in which they are incurred, whereas the second are 

those whose benefits are realized over a time greater than a year. That being said, capital 

expenditures can be considered as streams generating future benefits, exactly like R&D 

expenses. The overall and long-term influence of capital expenditures on a company is far-

reaching and essential because rational investment decisions help to improve company value. 

From the agency theory perspective (Jensen and Meckling, 1976; Jensen, 1986) it can be 

assumed that the relationship between capital expenditures and future corporate earnings 

need to be positive and so should be with the value of the company. In derives from the fact, 

that to avoid agency conflicts, managers need to decide to carry on only these investment 

projects, which have positive indicators, thereby increasing the firm value and shareholders' 

benefit. Those researchers who examined the relationship between capital expenditures and 

firm value mostly showed a positive association as the reasoning above indicates (Chan et al., 
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1995; Chung and Charoenwong, 1991; Kerstein and Kim, 1995; Titman et al., 2004). 

Moreover, studies, which used Tobin's Q as a proxy for growth opportunities, found positive 

relationship between the ratio and net present values of capital expenditures (Szewczyk et 

al., 1996; Chen and Ho, 1997; Chung et al., 1998; Dalbor and Jiang, 2013). Jiang et al. (2006) 

demonstrated a significantly positive relationship between capital expenditures and 

subsequent corporate earnings as well as significantly positive association between capital 

expenditures and future corporate earnings. Chung and Charoenwong (1991) found that 

announcements of increases in capital spending result in positive share price changes among 

companies with Tobin’s Q ratio of greater than unity, interestingly, regardless of their industry 

affiliations. What is more, announcements of increases in capital expenditures by high-

technology companies resulted in negative share price changes when the market's perceived 

quality of their investment opportunities as poor, whereas announcements of decreases in 

capital spending by low-technology firms exerted a negative impact on share prices when they 

are high Tobin’s Q firms.  

The purpose of capital expenditures is explicit, however, not all capital expenditures have 

advantageous impact on performance. For example, Titman et al. (2004) found a negative 

relationship between abnormal capital investment and stock returns, stressing the fact that 

relationship becomes stronger for companies that have greater investment discretion. Liao, 

Lin, and Lin (2016) also suggested that not all capital expenditures are effective in increasing 

firm value. 

3.6 Slack and Investments 

In the long haul, a company's value depends more on its investment and operating than on 

financing decisions. Hence, managers need to make sure their firms have adequate financial 

slack so that financing is accessible for value-creating initiatives, pursuing responsive actions, 

implementing alternative strategic options and exploiting related commercial opportunities 

(McGrath and Nerkar, 2004; O'Brien, 2003). To secure such a condition conservative 

financing is required so that potential lenders see the firm's debt as a relatively safe investment 



29 

 

and that is one of the reasons why growth companies usually aspire to conservative capital 

structures (Brealey et al., 2010). However, obtaining credit from a bank requires a certain 

amount of time, which means that a company should maintain a certain level of readily 

accessible excessive cash holdings as well. The extra amount of capital reserves helps to 

exploit the strategic options and enables their exercise when circumstances suggest that it is 

advantageous to do so (Miller, 1998). For a company, having a financial slack means then 

having an easy access to debt markets or to bank financing (low financial leverage) and also 

to cash and marketable securities (cash holdings). 

The aspect of striving for an optimal financial slack level can be recognized as proactive risk 

management element, which the main objective is not to ensure investors and corporate 

managers against risk per se but to ensure that companies have resources available to make 

valuable investments (Andersen, 2005). Financial slack opens the way for having a competitive 

advantage relating to resource and flexibility advantage.  Resource advantage means to 

establish resource buffers and superior response capabilities that allow the firm to withstand 

extreme crisis situations or exploit unexpected opportunities.  

Of course financial slack is only beneficial if you’re willing to use it, which means it is most 

valuable to firms with plenty of growth opportunities but also those in dynamic environments. 

Indeed, Bourgeois (1981) notes that slack allows the pursuit of innovations because it protects 

the organization from the uncertainty of success. As already mentioned, R&D investments 

are intrinsically difficult to finance using external funds because of its intangible nature, 

uncertain outcome, and likely serious asymmetric information problems (Arrow, 1962). What 

is more, the sizeable adjustment costs of R&D expenditures cause financial constraints to be 

more binding on R&D intensive companies, driving them to rely more on excessive cash to 

smooth R&D (Brown and Petersen, 2011). Also, competition, which has increased across 

many industries of the U.S. economy in the past several decades, has developed 

disproportionately in R&D intensive sectors. This phenomenon probably motivates affected 

firms to either use cash as a strategic weapon (Frésard, 2010; Lyandres and Palazzo, 2012), 

or maintain as a precaution to safeguard survival. 
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Oddly enough, Nohria and Gulati (1996) demonstrated that both too much and too little 

slack might be damaging to investments (inverted "U" shape). The "cushion effect" (Jeffrey et 

al., 2010) formalizes the behavioral function of slack, especially in innovation, as providing a 

buffer for haphazard failure and thereby motivating risk taking in the form of innovation and 

other related initiatives. What is more, MacCrimmon and Wehrung (1986) and also Bromiley 

(1991) showed that management is more prone to take risks when the company has a high 

amount of wealth or slack. Inversely, decision makers become more conservative and risk 

averse when there is no base against failure (March and Shapira, 1987), suppressing innovation 

by that. Moreover, Bromiley (1991) argues that holding excess cash may insulate the firm 

from the environment, thereby frustrating adaptation. 

3.7 Environmental dynamism and industry context 

Responsive companies stimulate the creation of new ideas and generate loads of suggestions 

on how to do things better. It is demonstrated in their abilities to innovate and to use new 

solutions, services, devices, systems, policies, programs, processes, and systems in ways that 

make the company well adjusted to current environmental conditions (Damanpour, 1991; 

Scott and Bruce, 1994). Successful organizations need to find a match or fit between the 

demands of the competitive environment and the firm's internal management systems to 

succeed over the long-term (Venkatraman, 1990). Firm management system, which is the 

most appropriate, is a product of the specific set of environmental contingencies faced by that 

company (Drazin and Van de Ven, 1985). Whereas every firm is one-of-a-kind in its design 

overall, there is a narrow set of uniformly efficient designs that can match a configuration of 

contingencies in a selected environmental context (Hambrick, 1984). Empirical studies have 

shown that higher environmental uncertainty is related to greater environmental dynamism 

(e.g., Duncan, 1972; Milliken, 1987, 1990; Tung, 1979). As proposed by Dess and Beard (1984), 

environmental dynamism reflects the level of instability or non-predictable shifts in a given 

industry. For all actors involved, meaning top managers, stockholders, debt-holders and 

others, when environmental dynamism goes up, it results in parties’ enlarged inability to assess 

correctly both the present and future business conditions. Such state restricts their ability to 
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determine the potential effect of decision making on current and future business initiatives 

and to assess alternative options, which management could pursue (Milliken, 1987). In the 

end, the outcome of increasing levels of environmental dynamism is the diminished access to 

essential information, which would help to make crucial decisions.  

Top managers in firms manifesting higher environmental dynamism need to enhance 

capabilities and creative strategies to tackle the challenge. It implies that companies have to 

invest in specific assets that help in creating temporary competitive advantages, which in turn 

help to displace the permanent competitive advantages of other firms (D'Aveni, 1994; Grimm 

and Smith, 1997).  

Different environmental dynamism levels imply that capital structure, cash holdings, capital 

expenditures, R&D investments, earnings volatility and growth opportunities vary across 

industries but demonstrate comparable patterns within them. Ferri and Jones (1979) suggest 

that firms of a given industry tend to show similar patterns of business risk because they 

produce similar products, have similar costs of skilled labor and raw material, and depend on 

similar technologies. What is more, according to Balakrishnan and Fox (1993), firms that 

manufacture comparable products and use similar technology deal with the same level of 

uncertainty from demand and factor market shocks. This implies that unique industry-specific 

assets and skills are those of the most important determinants of financial and investment 

policies. For example, Scott (1980), who argues that industry structure may be an essential 

determinant of bankruptcy risk and costs, suggests industry level effects on capital structure 

operating through bankruptcy risk as an essential element. In addition, Hovakimian et al. 

(2000) say that leverage has an important within-industry pattern, which means, that firms 

usually choose capital structure in ways that it would converge to the average of the industry. 

What is more, Damodaran (1997) proves that there is a significant discrepancy in liquidity 

levels across industries. He suggests that industry differences in liquidity are a natural 

reflection of the transaction demands for cash and cash equivalents in various business lines. 

Hugonnier, Malamud, and Morellec (2014), in turn, show that firms with high investment costs 
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are qualitatively and quantitatively different in their behaviors from firms with low investment 

costs.  

In order not to double the information and not to confuse the reader, the extensive literature 

overview is going to be summarized in the next section including hypotheses development. 

The most relevant and essential theoretical findings will be highlighted in order to create four 

specific assumptions to test in the empirical analyses.   



33 

 

4. Hypotheses development 

Even though debt financing carries benefits for companies because it helps shield some income 

from taxes and can decrease the firm’s overall cost of capital, it also poses risks because 

failure to make periodic interests and loan payments can lead to financial distress and 

bankruptcy (Kochhar, 1996). According to Ward (1993), environmental dynamism imposes 

an increased business risk on company's activities, and consequently, its management should 

impose a lower debt ratio to sustain a sufficient financial buffer to neutralize related 

performance volatility. Companies pursuing riskier business activities, so associated with 

more dynamic environments, may find it undesirable to use larger amounts of debt, because 

debt-holders can impose increased control, thereby hindering managers' ability to exercise 

managerial discretion in delineating their firms' future in an uncertain business area. Industries 

characterized by high R&D expenditures require extensive funds for research, new product 

launches and ongoing development of knowledge-based capabilities (O'Brien, 2003). Usage of 

debt to finance them in the ever-changing world of technology comes with huge risks 

associated with rapid shifts in technology, which could make a product irrelevant in a very 

short time. Furthermore, tangible assets are usually easier to bail out of than intangible ones. 

Real estate, airplanes or trucks are relatively easy to sell, while the knowledge accumulated 

by a software or pharmaceutical companies' R&D specialized intangible assets would probably 

not have a significant abandonment value (Brealey et al., 2011). Bearing higher asset specificity, 

R&D intensive firms have to avoid excessive leverage, which causes ‘under investment' issues 

(Myers, 1977) as well as needs a stronger equity position to generate excess rents in dynamic 

environments (Simerly and Li, 2000). What is more, Froot, Scharfstein, and Stein (1993) 

suggest that cash flow volatility can potentially jeopardize the investments in R&D that the 

firm must continue to make in order to maintain its competitive position. Sustaining a 

continuous rate of R&D expenditures is essential to innovators as ‘maintaining a given rate of 

R&D spending over a given time interval produces a larger increment to the stock of R&D 

know-how than maintaining twice this rate of R&D spending over the half the time interval' 

(Diericks and Cool, 1989). Company's ability to adapt to changes within the environment, 

either through responding to market signals by changing its governance structure or adjusting 
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investment, produces organizational efficiencies that improve the performance of the firm 

(Williamson, 1988). Thus, financial slack helps to provide insulation against cash flow volatility 

and ensures that investments in R&D are maintained even during bad times. These arguments 

lead to the following hypothesis: 

Hypothesis 1: Combined effect of high research and development expenditures and high debt ratio 

will be associated with lower performance (a), and this effect will be stronger in more dynamic 

industries (b). 

While low financial leverage can have the positive effect by enhancing investment in intangible 

assets in R&D intensive industries, excessively low, it may lead to diminishing outcomes 

impacting valuable capital investments, with collateral value. Almeida et al. (2004) suggest that 

accumulation of pledgeable assets supports more borrowing and hence more capital 

expenditures. Debt financing poses risks related to failure to make periodic interests and loan 

payments, thus can lead to financial distress and bankruptcy (Kochhar, 1996). When 

environmental dynamism increases, the knowledge available for decision-making is naturally 

reduced, which with risky nature of debt encourages companies to abandon some profitable 

investment opportunities, which then causes a suboptimal investment policy for the 

organization. Frictions in capital markets escalate the cost of external capital relative to 

internally generated funds, thereby causing companies with insufficient financial slack to 

sometimes forgo valuable investment opportunities (Myers and Majluf, 1984). Sufficient slack 

invested in ongoing development efforts remains prominent because it enables new business 

opportunities to evolve as the basis for creating a portfolio of strategic options that in turn, 

enlarge the available action spectrum and by this enhance the positive impact of financial 

leverage (McGrath and Nerkar, 2004). ‘Without slack, any reductions in cash flow will result 

in immediate shortages of funds (…) and cancellation of capital investments’ (Bromiley, 1991). 

Therefore, those companies, which decide to pursue more capital investments and higher 

leverage, despite its occasionally hazardous nature, will perform better than peers in the same 

industry. Building on that, I argue that: 
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Hypothesis 2: Combined effect of high capital expenditures and high debt ratio will be associated 

with increased performance, no matter the industry. 

The discussion in the study of Brown et al. (2011) suggests that there is a financing hierarchy 

for R&D that consists almost entirely of internal and external equity finance, out of which the 

least costly form of finance is cash. Such reserves provide a valuable source of funds for 

investment opportunities when current internally generated funds are insufficient. 

Nevertheless, some firms often build up much more cash than they need to meet planned 

financing requirements. Jensen (1986) argues that companies with large cash balances are not 

valued highly by external stakeholders because they can spend cash on investing in unfruitful 

ventures. Conflicts of interest between shareholders and managers over payout policies get 

weighty especially when the organization generates substantial free cash flow. This is because 

payouts to shareholders reduce the resources under managers' control thereby reducing 

their power and making it more possible that they will incur the monitoring of capital markets, 

which occurs when the firm must obtain new capital. Large cash balances, in turn, remove an 

important monitoring component from the investment process, often resulting in the 

destruction of shareholder value. According to Harford et al. (2008), the free cash flow 

hypothesis predicts that agency conflicts between managers and stockholders combined with 

a cash stockpile that insulates managers from monitoring by external markets produce value-

decreasing investment decisions. He also explains that firms with large cash balances tend to 

invest in merger and acquisitions, which on average decrease corporate values. As another 

example, Blanchard, Lopez-de-Silanes, and Shleifer (1994) examine a small sample of 

companies that experienced cash windfalls from lawsuits. They found that managers retain 

cash rather than distribute to shareholders though they have no attractive investment 

opportunities and if they decide into some ventures, such projects later fail. 

On the other hand, while companies with somewhat feeble governance mechanisms might be 

using excessive cash reserves on fixed capital and acquisitions, companies with high R&D 

expenditures are much less likely to face such agency problems (Harford et al., 2008). Instead, 

those firms’ hefty liquid assets serve as a buffer against temporary negative finance shocks and 
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can be related to higher performance as well as market valuation. As a consequence, keeping 

as much cash as possible is beneficial for companies with high investment opportunities, 

especially those having difficulty in finding external funds. Pinkowitz and Williamson (2007) 

showed that due to growth opportunities, the marginal dollar of cash is worth more in 

software and pharmaceuticals industries than in any other. What is more, Mikkelson and 

Partch (2003) demonstrated that companies with a substantial amount of liquid assets spend 

more on R&D as well as have higher operating performance than firms with lower cash 

holdings. If equity investors perceive firms with large cash holdings as those which will 

probably have better business performance, market values of such firms are higher. 

Furthermore, Myers and Majluf (1984) pointed out that if a company experiences a profitable 

investment opportunity, but the asymmetry of information prevents supplementary capital 

funding from shareholders, underinvestment issue arises. Assuming that, excessive cash can 

solve such a problem and help constrained firms to invest in value-enhancing projects, which 

was even shown by Denis and Sibilkov (2010) in their study. External shareholders do not 

highly value large cash holdings before investment, but the company can invest in relevant 

projects using cash and then earn profits for them. The reality of financial market 

imperfections suggests that firms should sustain some level of excess liquid assets, either for 

speculative, precautionary or both motives, particularly when external financing is pricey and 

when their investments are extensive and uncertain. Because this master thesis focuses on 

long- rather than short-term effects, the following phenomenon is expected:  

Hypothesis 3: Combined effect of high research and development expenditures and high cash holdings 

will be associated with increased performance (a), and this effect will be stronger in more dynamic 

industries (b). 

Capital expenditures improve new assets and facilitate borrowing through pledging as 

collateral, which consequently reduces the need for higher cash balances. However, Denis 

and Sibilkov (2009) findings indicate that constrained firms with higher levels of physical 

investment are more likely to save cash out of their cash flow and that this behavior is value 

increasing. Furthermore, in their study on German firms, Kim and Weisbach (2008) 
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demonstrate that companies who gain funds through IPOs/SEOs experience an increase in 

their cash balances, which are then used to finance both R&D and capital value-enhancing 

investments. However, building on Baum et al. (2008), it can be assumed that most of those 

funds are stored to finance future R&D expenditures rather than fixed investment. Also, 

Czarnitzki & Hottenrott (2011) demonstrate that the availability of internal funds has a 

positive impact on investments but more sizeable on R&D investment, relative to capital 

expenditures, because fixed capital investment leads to the accumulation of pledgeable assets, 

while R&D investment not necessarily. As chosen industries are characterized by higher than 

average R&D expenditures and capital expenditures do not comprise acquisitions and are 

then relatively low, the effects of R&D and CAPEX cannot be separated on average, I 

conjecture that:  

Hypothesis 4: Combined effect of high capital expenditures and high cash holdings will be associated 

with increased performance, no matter the industry. 

Hypotheses were built on theory deriving from timeless assumptions, however, because of 

specificity of chosen industries, I expect contradicting results. The next chapter will shed light 

on the data and methodology used to test the developed hypotheses and arrive at the 

research question answer.  
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5. Data 

This study focuses on pooled cross-section samples of U.S. listed firms, covering the five-year 

period from 2011 to 2015. The COMPUSTAT database, produced by Standard and Poor’s, 

provides a wide range of financial statement-related data, thus its comprehensive nature 

makes it perfect for research on differences in spending and valuation among publicly traded 

firms.  

5.1 Setting 

The study used annual data of the sample of 729 listed U.S. companies in three different 

industry contexts. 289 firms belonged to the software, 314 to the pharmaceuticals and 126 

represented the automotive. Firms were selected by carefully choosing the 4-digit SIC codes 

matching the context of three industries. Appendix 1 shows the list of all the codes. 

Generally speaking, a number of companies within one industry is simply limited, that is why 

in order to obtain a considerable size of the sample representing automotive industry context 

I decided to assemble two related sectors2. Aircraft manufacturers were found to be very 

similar to automobile manufacturers in terms of the characteristics used as variables in the 

study. Therefore, the initial sample comprised 21 aircraft and 105 automotive companies. For 

simplicity reasons, the industry sample including automotive and aircraft companies will 

further be called just "automotive". 

5.2 Data cleaning 

In order to prepare the data for the analysis, several steps needed to be taken. Pooled firms 

were required to have at least one million dollars in total book assets. Companies with non-

positive values for equity, tangible assets, and cash holdings, and/or negative values for capital 

                                            

2 Considerable size in this matter meant that the final sample included more than 50 companies.  
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expenditures and research and development expenditures were excluded as well. Firms listed 

non-consecutively for less than five years between 2011 and 2015 were not taken into 

account as well as those, which did not include values for all the variables in the regression 

model. The final sample then included 149 companies representing software, 126 

pharmaceuticals and 73 automotive industries. Appendix 2 shows all the data cleaning steps 

as well as a number of companies excluded after each step. 

5.3 Variables 

This section describes in detail the variables used in the analysis one by one. For the short 

description the reader should turn to the Appendix 3 including a brief summarizing table with 

all the variables and equations they were obtained from. 

5.3.1 Performance measure 

Tobin's Q (TQ)3 

Measuring firm performance will always be a challenge for researchers due to its 

multidimensional construct (Chakravathy, 1986). Based on recent work in a similar field, I use 

Tobin's Q as an outcome variable (O'Brien and Folta, 2009; Kim and Bettis, 2014). I decided 

to look at TQ because this ratio is related to value creation, which goes together with the 

topic of investments in this thesis.  

TQ is a value based performance measure using both market values and book values from 

the companies' balance sheets. James Tobin developed the idea in 1969 and, since then, the 

ratio is widely used within corporate governance, strategy and finance research. TQ can be 

defined as the relation of the market value of a firm to the replacement cost of its assets. It 

is a ratio universally used to capture the value of the firm and its management quality (Tobin, 

                                            

3 Titles of all subsections in this part include abbreviations in brackets for all variables, some of which 

are used later on for simplicity reasons and/or appear in inserted tables 
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1969). Jose et al. (1996) suggest that this index is a good measure of firm performance because 

it is likely to include a variety of subjective characteristics. In contrast to short-term corporate 

performance measures, TQ embodies a longer-term equilibrium measure gauging risk and 

return elements. The ratio reflects the market expectations of less quantifiable aspects of 

performance, which include the future prospects and share of the company's intangible assets 

besides its tangible assets base (Jose et al., 1996). As a consequence, TQ makes a good proxy 

for estimating intangible capital and for evaluating corporate strategy in the capital investment 

decision. TQ can be also interpreted as the value the market puts on a company as a fraction 

of the book value of a company. In this way, a higher TQ suggests that the market expects 

the company to increase in value due to different factors. In terms of this study, these factors 

could, for example, include higher research and development investments or capital 

expenditures. If the market expects these company characteristics to increase future 

performance, the TQ will be higher.  

The calculation of TQ has been done in many different ways in former research. The 

discrepancy in approaches derives from the fact that both the market value of the assets and 

the replacement value of assets are hard to determine and the endeavor to calculate them 

will always be an approximation. Following Chung and Pruitt (1994), I use a simple 

approximation to the theoretical TQ measure. In this approach, it is measured by the sum of 

the market value of shares outstanding multiplied by price plus the book value of total assets 

minus common equity, all divided by the book value of total assets. The book value of total 

assets is taken directly from the balance sheets. The book value of equity is shareholders' 

equity minus preferred equity. The market value of equity is set to be the market cap of the 

company on the last trading day. The performance variable was, however, averaged over the 

five-year period to eliminate spurious effects (Andersen, 2005; Simerly and Li, 2000) and give 

a snapshot of firms' long-term strategy. 
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5.3.2 Independent variables 

R&D Intensity (RDI) 

R&D intensity provides a traditional measure for the intensity of investment in R&D, serves as 

a proxy for the strategic importance of innovativeness to the firm and follows a practice from 

the former research (Long and Malitz, 1985; Simerly and Li, 2000; O'Brien, 2003; Andersen, 

2005). Moreover, it can also be regarded as a valid proxy for the stock of intangible assets of 

the company, thus those, which cannot be supported debt. It was calculated as expenditures 

committed to new product and service development and divided by the firm's net sales. If 

R&D was missing, it was assumed to be equal to zero. This is consistent with common practice 

in financial research (e.g., O'Brien, 2003) and theoretically justifiable. Since 1975, firms have 

been required to expense and disclose virtually all R&D expenditures (White et al., 1994). 

Thus, missing values for R&D are likely the result of negligible expenditures. Furthermore, as 

Himmelberg et al. (1999) report, excluding firms from the analysis that do not report R&D 

expenditures biases the sample towards firms which make intensive investments in R&D. Alike 

dependent variable, the RDI measure was calculated for each firm in the sample and averaged 

over a five-year period to eliminate spurious effects (Andersen, 2005; Simerly and Li, 2000) 

and give a snapshot of firms' long-term strategy. This procedure captured the relative 

emphasis companies put on innovation as a long run strategic approach compared to peers 

within their own industries. 

Capital Expenditures Intensity (CXI) 

The investment into tangible assets was calculated as capital expenditures over sales, which 

was earlier used by Anderson and Garcia-Feijo (2006) and Titman et al. (2004). I propose the 

ratio of capital investment expenditure over total sales, because this ratio is homogeneous to 

RDI ratio and, therefore, allow comparative analysis of the effects of tangible (fixed assets) 

and other intangible investments (R&D) on firm's performance. Following Braisford and 

Yeoh's (2004) methods, the study uses a narrow definition of a capital expenditure, which 

only includes expenditure that is strictly physical in nature. Such expenditures include those 

on the plant, machinery, property, equipment, and other forms of physical asset expenditures. 
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This last classification includes construction of a new plant, installation of a new plant, and 

upgrading of an existing plant, however, it excludes assets acquired through mergers and 

takeovers. Similarly to the RDI measure, CAPEX intensity was calculated for each firm in the 

sample and averaged over a five-year period to eliminate spurious effects (Andersen, 2005; 

Simerly and Li, 2000) and give a snapshot of firms' long-term strategy. This procedure 

captured the relative emphasis, which companies put on capital investment as a long run 

strategy compared to peers within their own industries. 

Financial slack (FL and CH) 

Capital structure is considered one of the most important parameters impacting the valuation 

of companies, thus it remains a very important explanatory variable for the value of the firm. 

Financial leverage (FL) was measured as the ratio of total debt divided by common equity. In 

this thesis, it also remains one out of two proxies for financial slack. The second slack proxy 

is cash holdings (CH), measured as the sum of cash and short-term and investments scaled by 

total assets (Opler et al., 1999). Both ratios were calculated for each firm in the sample and 

averaged over a five-year period to eliminate spurious effects (Andersen, 2005; Simerly and 

Li, 2000) and give a snapshot of firms' long-term strategy. 

Product terms (FL*RDI, FL*CXI, CH*RDI, CH*CXI) 

It is common for the partial effect, elasticity, or semi-elasticity of the response variable with 

respect to an explanatory variable to be dependent on the magnitude of yet different 

explanatory variable (Wooldridge, 2012). That is why in the following regressions, four 

interaction (product) terms were used. They constitute the most essential explanatory 

variables in these empirical analyses because they directly test above-developed hypotheses. 

Each interaction term was added to simple regression one by one4 and included a combination 

                                            

4 Simple regression is later shown as Model 1, while the regressions with interaction terms occur 

under names Model 2, 3, 4 and 5. 
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of financial and investment variables. There were, therefore, the interaction term between 

financial leverage and R&D intensity (FL*RDI), the interaction term between financial leverage 

and CAPEX intensity (FL*CXI), the interaction term between cash holdings and R&D intensity 

(CH*RDI) as well as interaction term between cash holdings and CAPEX intensity (CH*CXI).  

5.3.3 Control variables 

Environmental dynamism and firm sales volatility (SV) 

Over the years, researchers used many miscellaneous variations of indexes to measure the 

environmental dynamism, such as variations in net sales, return on equity and technological 

volatility, (Bourgeois, 1985). The important fact emerged when Keats and Hitt (1988) noticed 

a convergence between the measure derived from sales and operating income and content 

analysis on annual reports. This set of empirical evidence became the foundation for using 

variations in industry sales as the key indicator when evaluating environmental dynamism. 

Simerly and Li (2000), who served as an inspiration for a current paper, used the same 

technique. The current master thesis employed this approach as well, thus the environmental 

dynamism was obtained by regressing industry values of shipment against time, and using the 

standard error of the regression coefficient related to a time dummy variable divided by the 

average value of industry sales to produce a standardized index for all three industries 

(Bourgeois, 1980; Simerly and Li, 2000; Andersen, 2005). This measure captured common 

environmental characteristics faced by participants within given industry.  

In line with prior theoretical work in this area, environmental dynamism exists on a continuum 

ranging from stable to dynamic (Keats and Hitt, 1988; Simerly and Li, 2000). Thus, on an 

industry level, the obtained variables rank chosen for analyses samples from the most dynamic 

to the least dynamic and, therefore, help to test the generated hypotheses. On a firm level, 

the variable controlled for sales volatility within each company included in the analysis.  

Size (SIZE) 

The extant literature suggests that the size of the company is likely to affect firm's ability to 

manage corporate exposures efficiently as it can influence its decision-making capabilities, and, 
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eventually, its performance (Bluedorn, 1993). According to Aldrich (1999), organizational size 

captures previous business success and value-enhancing initiatives as well as an associated 

financial base that may enable the firm to better cope with external shocks and endure periods 

of adverse earnings development. What is more, expanding the company's activities to a 

certain size may also grasp a degree of business and geographical diversity that makes 

performance outcomes less susceptible to shifts in environmental conditions (Kim and 

Weisbach, 2008). Building on the above mentioned, I included size as an important control 

variable. SIZE for each firm in the sample was also averaged over the five-year period. 

Tangible Assets (TA) 

Empirical studies on capital structure and investments usually recognize that tangible assets 

serve as collateral to get favorable credit conditions from lenders. Thus, similarly to size, their 

amount can affect firms' performance. The fixed to total asset ratio is commonly used to 

proxy assets tangibility (Titman and Wessels, 1988; Harris and Raviv, 1991; Rajan and Zingales, 

1995) and will serve as one in the current master thesis. Alike SIZE, TA was also averaged 

over the five-year period. 

Return on Assets (ROA) 

Return on Asset is a common measure to capture profitability. It is an accounting based figure, 

defined as net income relative to total assets and, as the name indicates, expresses the firm's 

ability to utilize its assets and generate a return on them. It is assumed to have an influence 

the TQ and thus serve as the control variable in the following regressions. ROA was 

calculated for each firm and averaged over the five-year period. 

Simerly and Li (2000), as well as Andersen (2005), used ROA as their dependent variable 

capturing firm's performance. Since these two papers are regarded as an inspiration for the 

current master thesis, I decided to perform additional regressions with ROA as the dependent 

variable to provide the comparison between two different performance measures. The results 

will be commented on at the end of this master thesis, in the "Robustness checks" section. 
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5.4 Comparison of industries in the light of adopted variables 

Summary statistics of key variables for pharmaceuticals, software and automotive industries 

are reported in Table 1. Variables included are performance (measured by TQ), financial 

leverage, cash holdings, research and development intensity, capital expenditures intensity, return on 

assets, industry dynamism, tangible assets, and firm size. The section discusses the raw numbers 

in the dataset, meaning before any transformations. The aim is to provide a perfect 

comparison of three different business environments. 

Table 1. Descriptive statistics for pharmaceuticals, software and automotive industries 

 

Used as a proxy for company's profitability in this thesis, TQ indicates the relationship 

between the market value of the assets in a company and what price a company should pay 

for assets corresponding to the assets already in place. This suggests that if TQ is above one, 

the market assumes that management of the company is able to utilize assets better than 

other firms and that there are more profitable growth opportunities for a company. TQ 

below one, in turn, implies that the market perceives management to be poor delivering a 

return for shareholders. All three industries samples have TQ average value above 1, and in 

case of pharmaceuticals and software even above 2. The industry averages were the highest 

for pharmaceuticals (2.7) and software (2.3), implying that investors are anticipating most 

Observations

Variable Mean S.D. Min Max Mean S.D. Min Max Mean S.D. Min Max

Tobin's Q 2.5421 1.2481 .7151 6.0675 2.3540 1.2626 .5324 9.5548 1.5895 .6499 .5477 3.3346

Size 5.5104 2.3491 1.1349 11.1651 5.0529 2.0167 .8171 11.1504 7.3321 2.7294 .13714 12.9524

Tangible Assets .7641 .1930 .1209 1 .6845 .2280 .0099 1 .8559 .1669 .2208 1

Return on Assets -.0744 .2535 -1.0317 .3164 -.0257 .1788 -.8840 .2678 .0154 .1448 -.4843 .2028

Financial 

Leverage
.5797 .7627 0 3.2333 .2079 .3232 0 1.5696 .6005 .6429 0 2.6988

Cash Holdings .4024 .2775 .0449 .9784 .3534 .1884 .0159 .8399 .1356 .1001 .0127 .5369

CAPEX Intensity .0241 .0227 0 .1279 .0209 .0162 .0016 .0918 .0444 .0212 .0049 .0991

R&D Intensity .3453 .4497 0 1.7555 .1473 .0974 0 .4667 .0345 .0434 0 .2659

Dynamism .0111 .0269 -.01028 .1266 .0065 .0142 -.0418 .1012 .0046 .0099 -.0022 .0424

AutomotivePharmaceuticals Software

126 149 73
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sizeable returns from software and pharmaceutical firms' investments. The maximum TQ was 

recorded in software and it equaled 9.55. The histograms below present the distribution of 

all the samples. 

Figure 3. Histograms presenting Tobin's Q distributions in pharmaceutical, software and automotive 

industries samples 

 

In terms of profitability measured by TQ, it would be fair to summarize, that the most 

profitable industry out of three analyzed is pharmaceuticals, whereas, least profitable is 

automotive. Measured by ROA, these results reverse completely, which denotes about 

significant differences between two ratios and undoubtedly have implications for research 

results. Since the company's assets are financed by shareholders' funds and debt, return on 

assets is interpreted as the firm's ability to invest the funds provided by shareholders and debt 

holders in order to boost a company's growth thus serve as a measure of profitability. ROA 

is a very industry dependent ratio as some businesses are very asset intensive and require a 

large initial asset investment in order to operate, while other industries are less dependent 

on huge asset investments to produce their output. It is clearly visible in the given data set. 

The average ROA for pharmaceutical and software, the most R&D intensive industries, are 

negative (-7.4 and - 2.5 percent respectively), while in automotive the measure is positive 

(1.54 percent). 

Out of three analyzed industry samples, automotive turned out to be the one with the highest 

mean in terms of size variable, which confirms that this industry is the most mature one. It is 

also visible in a number of tangible assets - automotive industry's average was 85.5 percent, 

pharmaceutical industry's average asset tangibility ratio was 76.4 percent, whereas software 

sample's mean was 68.4 percent. The theory says that the higher a number of tangible assets, 
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the higher the leverage (Long and Malitz, 1985) and it is confirmed in the data set. Financial 

leverage of the automotive industry companies in the sample has an average of 60 percent, 

pharmaceuticals is represented by the average of 57.9 percent, whereas software firms' 

leverage average equals 20.7 percent. The highest standard deviation was noted again in 

pharmaceuticals (76.2 percent), but also in automotive (64.2 percent) implying huge 

divergences within those two industries. To bring the specificity of the ratio closer, histograms 

are presented below.  

Figure 4. Histograms presenting financial leverage distributions in pharmaceutical, software and 

automotive industries samples. 

 

R&D intensity of the pharmaceuticals in the sample ranged from 0 to 175 percent of sales, 

with an average of 34.5 percent. Software firms' R&D intensity ranged from 0 to 46.6 percent, 

with an average of 14.7 percent, while automotive industry companies in the sample ranged 

from 0 to 26.5 percent, with an average of 3.4 percent. The highest standard deviation was 

noted in pharmaceuticals (44.9 percent), implying a huge diversity within the industry and also 

explaining such an extreme industry mean. The histograms demonstrating R&D intensity 

distribution within all three industries are presented below. 

Figure 5. Histograms presenting R&D intensity distributions in pharmaceutical, software and 

automotive industries samples. 
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The average R&D intensity of pharmaceutical industry dataset turned out to be higher than 

for the one used in the study shown in the introduction (Dyer et al., 2014). The sample from 

the Harvard Business Review study used a longer period of 10 years (2002-2011) to analyze, 

thus the average might be naturally lower because of this fact. Moreover, this especially 

innovative industry also has simply increased their R&D spending since 2011, which is in line 

with Industrial Research Institute findings (2016). Nevertheless, it is important to look closer 

at the included companies and check how do they differ in their operations from others, with 

rather "standard" R&D intensity level. It also worth checking, because R&D intensity shapes 

other policies of each company and its influence is visible among other variables' averages in 

the study. The three pharmaceutical companies with the highest average R&D intensity (above 

150 percent of sales) were Rigel Pharmaceuticals INC, Alnylam Pharmaceuticals INC, and 

Chemgenex Pharmaceuticals.   

After scanning mentioned pharmaceutical companies' annual statements, it became apparent 

that all of these firms ended up with very high scores, because of the nature of their business. 

They are mainly responsible for the drug development side, receiving the payment from the 

commercializing company up-front, which contributes to their revenues in one year, while in 

the other years, usually ends up with very low sales, if any5. In the same time, these companies 

maintain a high level of R&D investment each year. 

The next variable used in the analysis - CAPEX intensity - ranged from 0 to 12.7 percent of 

sales in the pharmaceuticals’ sample, with an average of 2.4 percent, whereas software firms’ 

ratio ranged from 0.2 to 9.1 percent, with an average of 2 percent. Automotive industry 

companies in the sample ranged from 0.5 to 9.9 percent, with an average of 4.4 percent, 

making the latter one the most capital-intense industry sample. The highest standard deviation 

                                            

5 Some drugs simply turn unsuccesful, therefore, the company on the development side does not 

receive any profit on top of the up-front payment.  
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was noted in pharmaceuticals (2.2 percent), showing again a vast divergence within the 

industry. To bring the specificity of the ratio closer, histograms are presented below.  

Figure 6. Histograms presenting CAPEX intensity distributions in pharmaceutical, software and 

automotive industries samples. 

 

Corporate strategy researchers suggest that the more R&D the more cash holdings in order 

to provide a financial resources buffer for risky ventures (O’Brien and Folta, 2009; Opler et 

al., 1999). Also, previous studies report that cash holdings are more valuable for financially 

constrained firms than for unconstrained firms. This is all reflected in the dataset. The most 

dynamic industry – pharmaceuticals – has the highest cash holdings as well as relatively high 

debt to equity ratio. Pharmaceuticals’ cash holdings in the sample range from 4.4 to 97.8 

percent of total assets, with an average of 40.2 percent. Software firms’ cash holdings range 

from 1.5 to 83.9 percent, with an average of 35.3 percent, whereas cash and cash equivalents 

of automotive industry companies in the sample range from 1.2 to 53.6 percent, with an 

average of 13.5 percent. The highest standard deviation is noted once again in pharmaceuticals 

(27.7 percent), showing a wide array within the industry. To bring the specificity of the ratio 

closer, histograms are presented below.  

Figure 7. Histograms presenting cash holdings distributions in pharmaceutical, software and 

automotive industries samples. 
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What is important for the current study is also the industry classification in terms of 

environmental dynamism. The summary table indicates that pharmaceutical industry sample 

faces the highest environmental dynamism with the index of 0.0111. It is more than double of 

environmental measure for automotive, which turned out to have the least dynamic industrial 

environment (0.0046) out of the three analyzed. Software, in turn, falls in between, with the 

industry dynamism equal to 0.0065. Building on the former research with a full-bodied 

manufacturing companies sample, which used the same technique to establish environmental 

dynamism measure (Andersen, 2005), the mean, which serves as a starting point of the high 

dynamism (Simerly and Li, 2000), was found to amount to 0.007. Using Simerly and Li (2000) 

definitions, pharmaceuticals would fall into high environmental dynamism, software into 

moderately dynamic, while automotive into the stable environment.  

To sum up, the differences between industries are apparent. Each of the three is characterised 

by various "puzzles" of investment and financial ratios, which certainly makes the upcoming 

analysis interesting in terms of divergent effects on firms' performance. The upcoming chapter 

describes the methods used for empirical analyses.  
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6. Methodology of hypotheses testing 

Most of the studies in corporate strategy field employ ordinary least squares regression (OLS) 

in order to conduct the empirical analyses. However, there are several assumptions, which 

need to be met in order to expect the OLS regression to give reliable results and they are 

commonly known as Gauss-Markov assumptions (Wooldridge, 2012). Along this section, I 

will especially consider the possible influence of the outliers as well as normality, collinearity, 

independence, model specification and homogeneity of variance assumptions.  

A diligent look into the obtained data set of three different industries in the previous chapter 

shows that the data I deal with is not perfect. Therefore, in order to satisfy the normality of 

residuals assumption, I take steps before running the regressions by implementing needed 

transformations. Also, to avoid the multicollinearity threat I look into the Pearson correlation 

matrices, which give the snapshot of the strength of the relations between variables in all the 

industries. After that, I run the OLS regressions and conduct necessary tests by means of 

Stata software in order to test their reliability, which shows that OLS does not satisfy all the 

needed assumptions. Another method - robust regressions - is chosen to further conduct the 

analysis. 

6.1 Variables transformation 

Specific variables appear to more or less follow a normal distribution, such as test scores, 

human heights or country unemployment rates. Other distributions, such as income variables 

do not really follow a normal distribution and are mostly highly skewed. The previous section 

comprising histograms revealed very abnormal distributions of employed variables as well as 

the presence of outliers. In such distributions, observations are confined to a small part of 

the range of the data. Therefrom, in a positively skewed distribution, the mean lies on the 

right of the peak of the distribution. In a negatively skewed distribution, in turn, the mean lies 

on the left of the peak of the distribution. This causes the situation where the mean is a 

problematic measure of the center of skewed distributions. OLS regressions, however, model 
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the mean as a measure of central tendency. Thus, non-symmetric data must be transformed 

before running regressions on it (Fox, 1997). 

Grissom (2000) reports that the means of transformed variables can occasionally reverse the 

difference of means of the original variables. Tabachnick and Fidell (2007) point out that, 

although data transformations are recommended as a remedy for outliers and for failures of 

normality, linearity, and homoscedasticity, they are not universally recommended. The reason 

is that an analysis is interpreted from the variables that are in it, and transformed variables 

are sometimes harder to interpret. If the data is reasonably distributed, meaning more or less 

symmetrical and have few, if any, outliers, there is probably nothing to beneficial in applying a 

transformation. However, it is not a case in the current master thesis. 

There are several simple ways to correct variables to achieve normality. A popular 

transformation is a natural log, which can be used for positive random variables (Wooldridge, 

2012). I believe that several of my variables were decisively abnormally distributed and thus I 

decided to transform them so that my data is optimized and relevant to conduct OLS 

regressions. Following Howell's (2007) advice, I compared the transformed and original 

means, checked if they are "telling the same basic story". I have used Tabachnick and Fidell 

(2007) and Howell (2007) guidelines for transforming variables and, by trial and error method, 

decided for the transformations for the following variables: Tobin's Q, R&D Intensity, CAPEX 

Intensity, Financial Leverage and Cash Holdings, Size and Tangible Assets. Thanks to these 

processes necessary changes were made to the variance and shape. The table below shows 

the transformation methods chosen for the variables.  
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Table 2. Variables transformations 

 

Source: own development based on Tabachnik and Fidell (2007) and Howell (2007) 

 

 

6.2 Pearson correlation matrices 

The potential multicollinearity threat might have emerged in upcoming regressions, because I 

decided to use interaction terms, including independent variables already existing in the set 

of variables. Lind et al. (2008) set a general upper limit of 0.7 for correlation coefficients to 

make sure that variables do not cause negative effects to the regression analyses. The tables 

below show the correlation matrix for three study samples.  

Table 3. Pearson correlations for pharmaceuticals 

 

 

Variable Abbreviation Data distribution Transformation method

Tobin's Q lnTQ substantially positive skewness
logarithmic (LN)               

newX = ln(X)

R&D 

intensity
lnRDI substantially positive skewness with zero values

logarithmic (LN)               

newX = ln(X+C)

CAPEX 

intensity
lnCXI substantially positive skewness with zero values

logarithmic (LN)               

newX = ln(X+C)

Financial 

leverage
lnFL substantially positive skewness with zero values

logarithmic (LN)               

newX = ln(X+C)

Cash 

holdings
lnCH substantially positive skewness

logarithmic (LN)               

newX = ln(X)

Size lnA substantially positive skewness
logarithmic (LN)               

newX = ln(X)

Tangible 

assets
lnTA substantially negative skewness

logarithmic (LN)               

newX = ln(K-X)

C = a constant added to each score so that the smallest score is 1.                                                                                                      

K = a constant from which each score is subtracted so tat the smallest score is 1.

  lnCXI_lnCH    -0.4387   0.4186   0.5610   0.4571   0.1950  -0.9192  -0.5443   0.1754  -0.0200  -0.2339  -0.1730  -0.1683   1.0000

  lnRDI_lnCH    -0.1898  -0.1605  -0.2756   0.2845  -0.0987   0.0574  -0.4335   0.1302  -0.0731  -0.2293   0.1017   1.0000

  lnCXI_lnFL    -0.1035  -0.2683  -0.3415   0.0481  -0.9738   0.0096   0.0063   0.2627  -0.0896  -0.6128   1.0000

  lnRDI_lnFL     0.2331   0.0241   0.0253  -0.3829   0.6042   0.2955   0.4533  -0.1863  -0.0119   1.0000

          SV     0.3134  -0.1187   0.0849  -0.0049   0.0637   0.0671   0.0992  -0.1388   1.0000

       lnCXI    -0.1834   0.1322   0.0091   0.3123  -0.1315  -0.4905  -0.3940   1.0000

       lnRDI     0.3702  -0.2347  -0.2628  -0.7710  -0.0467   0.6150   1.0000

        lnCH     0.4614  -0.3881  -0.4789  -0.5083  -0.0812   1.0000

        lnFL     0.1142   0.3244   0.3367  -0.0324   1.0000

         ROA    -0.2589   0.3575   0.2030   1.0000

        lnTA    -0.2072   0.3434   1.0000

        SIZE    -0.0209   1.0000

        lnTQ     1.0000

                                                                                                                                   

                   lnTQ     SIZE     lnTA      ROA     lnFL     lnCH    lnRDI    lnCXI       SV lnRDI_~L lnCXI_~L lnRDI_~H lnCXI_~H
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Table 4. Pearson correlations for software 

 

Table 5. Pearson correlations for automotive 

 

Several coefficients between product terms of two variables display correlations above the 

“safety level”, which is completely understandable. Thus to remove the multicollinearity 

threat, I standardized all interaction terms (Aiken and West, 1991). Nevertheless, to ensure 

the efficiency of such method I conduct additional multicollinearity checks after running the 

regressions, which will be described in the following section, after showing the regression 

models.  

6.3 The models 

The hypotheses are tested by means of multiple regression analyses. The set of regressions 

uses the performance measure - Tobin's Q - as dependent variables and measures of financial 

leverage, cash holdings, R&D intensity, CAPEX intensity and their interaction terms. This approach 

is comparable to previous strategic studies (Andersen, 2009; O'Brien, 2003; Simerly and Li, 

2000) and the following models are used: 

  lnCXI_lnCH    -0.0914   0.0884   0.4972  -0.1420   0.4531  -0.9338  -0.3412  -0.3723  -0.0767   0.1991  -0.4794  -0.2175   1.0000

  lnRDI_lnCH    -0.0128  -0.1938  -0.3542   0.1244  -0.1821   0.2149  -0.6696   0.0753   0.0855  -0.5016   0.2029   1.0000

  lnCXI_lnFL    -0.0604  -0.2418  -0.2592   0.1566  -0.9857   0.4531   0.1440   0.1932  -0.1038  -0.6999   1.0000

  lnRDI_lnFL     0.1044   0.2608   0.1595  -0.0916   0.6978  -0.1730   0.2713  -0.0995   0.0241   1.0000

          SV     0.3458  -0.0151  -0.0399   0.2742   0.1105   0.0263  -0.2672   0.1810   1.0000

       lnCXI     0.2101   0.0133  -0.2043   0.1108  -0.0962   0.0690  -0.0546   1.0000

       lnRDI    -0.0123   0.0396  -0.0401  -0.1195  -0.1607   0.3887   1.0000

        lnCH     0.0683  -0.0920  -0.4919   0.1069  -0.4686   1.0000

        lnFL     0.0734   0.2562   0.2739  -0.1465   1.0000

         ROA    -0.0860   0.3684  -0.0704   1.0000

        lnTA    -0.1713   0.2964   1.0000

        SIZE    -0.0802   1.0000

        lnTQ     1.0000

                                                                                                                                   

                   lnTQ     SIZE     lnTA      ROA     lnFL     lnCH    lnRDI    lnCXI       SV lnRDI_~L lnCXI_~L lnRDI_~H lnCXI_~H

  lnCXI_lnCH     0.0031  -0.0556   0.4417   0.0668   0.2013  -0.9023  -0.2720  -0.6665   0.1098  -0.0640  -0.3179   0.0465   1.0000

  lnRDI_lnCH    -0.2795  -0.1085  -0.2571   0.4490  -0.1931  -0.0019  -0.8121  -0.0645   0.2045  -0.9156   0.1377   1.0000

  lnCXI_lnFL     0.0866  -0.3599  -0.3881   0.1307  -0.9494   0.2349  -0.0027   0.3807   0.0756  -0.3171   1.0000

  lnRDI_lnFL     0.1725   0.1751   0.2090  -0.4996   0.3851   0.0420   0.7620   0.0345  -0.2204   1.0000

          SV     0.3956  -0.2030   0.0020  -0.0001  -0.1318  -0.0476  -0.1046  -0.1229   1.0000

       lnCXI    -0.0849   0.2204  -0.4457   0.1844  -0.1515   0.3048   0.0376   1.0000

       lnRDI     0.3655  -0.0369   0.0212  -0.5362   0.0318   0.3213   1.0000

        lnCH     0.0378  -0.0600  -0.3586  -0.1514  -0.2094   1.0000

        lnFL    -0.1375   0.4975   0.2868  -0.1117   1.0000

         ROA    -0.1546   0.3003   0.0876   1.0000

        lnTA     0.1252   0.2954   1.0000

        SIZE    -0.2428   1.0000

        lnTQ     1.0000

                                                                                                                                   

                   lnTQ     SIZE     lnTA      ROA     lnFL     lnCH    lnRDI    lnCXI       SV lnRDI_~L lnCXI_~L lnRDI_~H lnCXI_~H
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 (M1) ln 𝑇𝑄  =  𝛽0  +  𝛽1 ln 𝐴  +  𝛽2  ln 𝑇𝐴  +  𝛽3 ROA +  𝛽4  ln 𝐹𝐿  +  𝛽5  ln 𝐶𝐻  

+  𝛽6  ln 𝑅𝐷𝐼  + 𝛽7  ln 𝐶𝑋𝐼  +  𝛽8SV +  μ 

(M2) ln 𝑇𝑄  =  𝛽0  +  𝛽1 ln 𝐴  +  𝛽2  ln 𝑇𝐴  +  𝛽3 ROA +  𝛽4  ln 𝐹𝐿  +  𝛽5  ln 𝐶𝐻  

+  𝛽6  ln 𝑅𝐷𝐼  + 𝛽7  ln 𝐶𝑋𝐼  +  𝛽8SV + 𝛽9 ln 𝐹𝐿 ∗ ln 𝑅𝐷𝐼  + μ 

(M3) ln 𝑇𝑄  =  𝛽0  +  𝛽1 ln 𝐴  +  𝛽2  ln 𝑇𝐴  +  𝛽3 ROA +  𝛽4  ln 𝐹𝐿  +  𝛽5  ln 𝐶𝐻  

+  𝛽6  ln 𝑅𝐷𝐼  + 𝛽7  ln 𝐶𝑋𝐼  +  𝛽8SV + 𝛽9 ln 𝐹𝐿 ∗ ln 𝐶𝑋𝐼  +  μ 

(M4) ln 𝑇𝑄  =  𝛽0  +  𝛽1 ln 𝐴  +  𝛽2  ln 𝑇𝐴  +  𝛽3 ROA +  𝛽4  ln 𝐹𝐿  +  𝛽5  ln 𝐶𝐻  

+  𝛽6  ln 𝑅𝐷𝐼  + 𝛽7  ln 𝐶𝑋𝐼  +  𝛽8SV + 𝛽9 ln 𝐶𝐻 ∗ ln 𝑅𝐷𝐼  +  μ 

(M5) ln 𝑇𝑄  =  𝛽0  +  𝛽1 ln 𝐴  +  𝛽2  ln 𝑇𝐴  +  𝛽3 ROA +  𝛽4  ln 𝐹𝐿  +  𝛽5  ln 𝐶𝐻  

+  𝛽6  ln 𝑅𝐷𝐼  + 𝛽7  ln 𝐶𝑋𝐼  +  𝛽8SV + 𝛽9 ln 𝐶𝐻 ∗ ln 𝐶𝑋𝐼  +  μ 

6.4 The tests 

6.4.1 Multicollinearity 

The following regressions were then still tested for possible multicollinearity, as mentioned 

before. The method used to check that was the variance inflation factor (VIF), which is easily 

obtained directly in Stata software by means of vif code. The standardization of product terms 

solved the issue and no multicollinearity problems were registered. VIF factors did not exceed 

4.15 in any regressions, which means they were below the level implying potential 

multicollinearity problem (Wooldrige, 2012).   

On the other side, as Friedrich (1982) notes, the problem of multicollinearity in multiplicative 

interaction models has been overstated. Much of the concern about multicollinearity emerges 

when the analyst observes that the coefficients from a linear-additive model change when an 

interaction term is introduced. In the linear-additive world, the sensitivity of results to the 

inclusion of an additional variable is often taken as a sign of multicollinearity. However, this 

need not be the case with interaction models. As we have already indicated, the coefficients 
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in interaction models no longer indicate the average effect of a variable as they do in an 

additive model. As a result, they are almost certain to change with the inclusion of an 

interaction term, and this should not be interpreted as a sign of multicollinearity. Even more 

important to remember is that the analyst is not directly interested in the significance or 

insignificance of the model parameters per se anyway. Instead, the analyst who employs a 

multiplicative interaction model is typically interested in the marginal effect of product term 

X on Y. What is more, according to the recent study by McClelland et al. (2016), 

"multicollinearity is a red herring in the hunt for interactions in moderated multiple 

regression". They suggest that researchers using moderated regressions do not need to 

conduct any multicollinearity diagnostics or to use mean centering or the orthogonal 

transformation to avoid the purported problems of multicollinearity. 

Building on the foregoing discussion, I conducted both regression types - with and without 

standardized interactions terms. The method with standardized variables will remain the main 

analyzed one throughout the thesis while the results of the second one (without interaction 

terms) will be commented on in "robustness checks" section. 

6.4.2 Model specification 

A serious problem arises when the assumption of exogeneity in OLS regression is violated. It 

means that if the x variable is correlated with the error term it is called an endogenous 

variable (Wooldridge, 2012). When a relevant variable is omitted from the model, OLS 

estimators are biased and inconsistent. In the special case that the omitted variable is a 

function of an explanatory variable in the model, the model suffers from functional form 

misspecification. To test this assumption, I conducted the Ramsey Regression Equation 

Specification Error Test (RESET), which is a general specification test. More specifically, it 

tests whether nonlinear combinations of the fitted values help to explain the response 

variable. The idea behind the test is that if nonlinear combinations of the explanatory variables 

have any power in explaining the response variable, the model is probably misspecified in the 

sense that the data generating process might be better approximated by a polynomial or 
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another nonlinear functional form. The results of RESET test suggested no evidence of 

functional form misspecification and also mean that there are almost certainly no omitted 

nonlinear variables to include in my model.  

6.4.3 Heteroskedasticity  

Heteroskedasticity materializes because the variability of a dependent variable is unequal 

across the range of values of a variable that predicts it. It can be easily recognized by means 

of a scatter plot, which then displays cone-like shape as the variability of the dependent 

variable widens or narrows as the value of the independent variable increases. As the review 

of the graphical method might be subjective I also conducted the advanced analysis of residuals 

- the White's test. It unfortunately produced strong evidence of heteroskedasticity and 

rejected the normality assumption. It is not necessarily surprising since heteroscedasticity 

most often pertains to cross-sectional datasets, where observations are all from the same 

time frame but from various entities (Wooldridge, 2012).  

6.4.4 Outliers 

A big disadvantage of OLS is that by using squared residuals, it tends to give an excessive 

prominence to observations with very large residuals and, consequently, distort parameters’ 

estimation in case of the presence of outliers. In the current dataset, outliers arise, probably 

because of sampling from a small population where several members of the population are 

very different in some relevant aspect from the rest of the population (companies within one 

industry still employ different strategies and/or have various resources bases). Outliers can 

also be an outcome of exceptional occurrences or a group of outliers can be caused by a 

factor not exactly considered in a study. There could even be something that the model simply 

does not accommodate.  

By means of graphical methods available in Stata, such as lvr2plot and avplots, I have detected 

several outliers, which seemed to be especially grievous in Software dataset. I also computed 
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the numerical test by calculating Cook's D that confirmed the presence of potentially influential 

observations in all sets of the regressions.  

Generally, it is up to a researcher to decide whether an observation is an outlier or not as 

well as how to deal with the issue. The decision to keep or drop such observations in a 

regression analysis can be challenging and the statistical properties of the resulting estimators 

can be problematic. Outlying observations may carry essential information by increasing the 

variation in the explanatory variables (which reduces standard errors) and although they have 

been regarded as essentially erroneous, their nature could be intriguing. There are 

circumstances in which some data point can be justifiably eliminated, but generally, as atypical 

observations are not necessarily 'bad' observations, it is reasonable to summarize that they 

should not be discounted. In this master thesis, I considered the real appearance of the 

industry essential for the analysis and did not perceive any of the data points as genuine 

outliers. Also, as samples are very small I wanted to keep as much observations as possible. 

Thus, I had no real justification for removing any observations. 

The next section describes the alternative regression method to OLS and is considered to be 

a better treatment for datasets with outliers, abnormal distribution of errors and 

heteroskedasticity. The outcome of OLS regressions is available in Appendix 4 but will not 

be discussed in detail, as the upcoming method was chosen to give results that are more 

representative. It is though described in Chapter 7 in “robustness checks” section.  

6.5 Robust regression 

Due to the squaring of residuals, already Edgeworth (1887) recognized the gravity of outliers 

in regressions, thus their strong impact is known for a long time. Luckily, the large literature 

has targeted the issue, by finding robust estimators that tackle the "anomalous" observations. 

Robust regression is a method that is used when the distribution of residual is not normal or 

there are some outliers that affect the model (Draper and Smith, 1998). This method is also 
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an important tool while treating the heteroskedasticity, thus it targets all the problems of the 

employed dataset. 

Two variants of robust regression are commonly endorsed and easily accessible in standard 

statistical software: the so-called M-estimation and MM-estimation. The robustness 

properties of the first one, however, are not as good as it can be expected. It does not treat 

the clusters of outliers properly, as one outlier can mask the presence of another (see 

Rousseeuw and van Zomerten, 1990) as well as it is not robust to so called "bad leverage 

points"6 (see Verardi and Croux, 2009). Therefore, quite recently, a passable consensus has 

materialized to recommend the MM-estimators as the best-suited estimation method 

(Verardi and Croux, 2009). This method is characterized by a high resistance to outliers and 

still high effectiveness at regression models with normal errors. This method consists of three 

stage procedures, as it is a combination of high breakdown value estimation and efficient 

estimation, which was introduced by Yohai (1987)7.  

Robust methods were not so often used by corporate strategy researchers, probably because 

their practical application may appear inconvenient and complicated next to traditional 

ordinary least squares. Luckily, effective algorithms for computing robust estimators were 

developed to conduct with standard statistical software. For example, Stata defaults provide 

robust regression results, which are about 95 percent as efficient as OLS (Hamilton, 1991).  

By using mmregress command developed by Verardi and Croux (2009) I perform the MM 

robust regressions on three chosen industry samples below.   

                                            

6 Bad leverage points are these observations, which are both outlying in the space of explanatory 

variables as well as are located far from the true regression line (Verardi and Croux, 2009) 

7 As mathematical reasoning behind the method is beyond the scope of this master thesis, please turn 

to Yohai VJ. (1987) for more details  
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7. Results 

This section tests the hypotheses developed in Chapter 4. For the sake of reader's ease, they 

are recalled below: 

H1: Combined effect of high research and development expenditures and high debt ratio will be 

associated with lower performance (a), and this effect will be stronger in more dynamic industries (b). 

H2: Combined effect of high capital expenditures and high debt ratio will be associated with increased 

performance, no matter the industry. 

H3: Combined effect of high research and development expenditures and high cash holdings will be 

associated with increased performance (a), and this effect will be stronger in more dynamic industries 

(b). 

H4: Combined effect of high capital expenditures and high cash holdings will be associated with 

increased performance, no matter the industry. 

This section thus aims to describe the robust regressions results and interpret as much as it 

is possible the obtained coefficients. One must know that with the introduction of product 

terms the standardized beta weights are difficult to interpret. However, as main interest lays 

in general directions and their relative significance, the obstacle will not be discussed further. 

Also, even though, the goal of the empirical analyses is to check the validity of the hypotheses, 

by verifying the relations of interaction terms to the performance, I will also focus on simple 

direct associations. I will comment on two investment proxies – R&D intensity and CAPEX 

intensity and two slack proxies – financial leverage and cash holdings, since these four variables 

are the main interest of this master thesis. The results for these relationships are easy to 

interpret, in contrast to those with interaction terms.  



61 

 

7.1 Final regressions 

7.1.1 Pharmaceuticals 

Table 6. The results of robust regressions on pharmaceutical industry sample with Tobin's Q as the 

dependent variable 

 

The regressions on pharmaceuticals dataset are presented above in Table 6. The results show 

that the relation between cash holdings and performance is positive and can be interpreted as: 

1% increase in 5-year average financial leverage causes 0.316% increase in 5-year average TQ.  

Positive relation with the dependent variable is also statistically significant for CAPEX intensity 

and can be interpreted as: 1% increase in 5-year average CAPEX intensity causes 0.090% 

increase in 5-year average TQ. 

+ p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

                           (0.31)          (0.31)          (0.34)          (0.30)          (0.32)   

Constant                    0.836**         0.864**         1.081**         0.636*          0.782*  

Cash Holdings                                                                              (0.05)   

CAPEX Intensity *                                                                          -0.030   

Holdings                                                                   (0.06)                   

R&D Intensity * Cash                                                       -0.132*                  

Financial Leverage                                         (0.05)                                   

CAPEX Intensity *                                           0.096+                                  

Financial Leverage                         (0.04)                                                   

R&D Intensity *                            -0.026                                                   

                           (0.16)          (0.16)          (0.16)          (0.15)          (0.16)   

Sales Volatility            1.007***        0.991***        1.021***        0.952***        1.021***

                           (0.04)          (0.04)          (0.05)          (0.04)          (0.05)   

CAPEX intensity             0.090*          0.094*          0.118*          0.089*          0.096*  

                           (0.19)          (0.19)          (0.19)          (0.24)          (0.19)   

R&D Intensity               0.139           0.128           0.159           0.470+          0.151   

                           (0.07)          (0.07)          (0.08)          (0.08)          (0.08)   

Cash Holdings               0.316***        0.319***        0.342***        0.222**         0.318***

                           (0.11)          (0.11)          (0.11)          (0.10)          (0.11)   

Financial Leverage          0.071           0.080           0.134           0.090           0.084   

                           (0.10)          (0.10)          (0.10)          (0.10)          (0.10)   

Asset Tangibility          -0.122          -0.123          -0.075          -0.193*         -0.128   

                           (0.24)          (0.24)          (0.25)          (0.23)          (0.24)   

Return on Assets           -0.370          -0.369          -0.233          -0.385          -0.426+  

                           (0.02)          (0.02)          (0.02)          (0.02)          (0.02)   

Size                        0.069***        0.068***        0.060**         0.066***        0.076***

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model 1         Model 2         Model 3         Model 4         Model 5   

                                                                                                    

PHARMACEUTICALS MM Robust Regression - Dependent variable: Tobin's Q

* 
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The interaction term between R&D intensity and financial leverage indicates a negative 

relationship to TQ (a coefficient equal to -0.026), which confirms the hypothesis 1a8. Hence, 

when pharmaceutical firms assume higher debt ratio together with higher R&D spending than 

industry peers, it seems to be associated with lower performance. The regressions also show 

a coefficient equal to 0.096 for CAPEX intensity and financial leverage. It implies that 

pharmaceutical companies keeping high debt ratio together with high capital expenditures are 

possibly rewarded in their valuations, which is in line with the hypothesis 2. Surprisingly, the 

regression results indicate that higher cash holdings together with higher R&D intensity possibly 

result in lower valuations (a coefficient equal to -0.132), which stands in contrast to hypothesis 

3a9. The relationship between the TQ and interaction term of CAPEX intensity and cash holdings 

is slightly negative, however, statistically insignificant (p-value of 0.156). 

7.1.2 Software 

The regressions on software dataset are presented in Table 7 on the next page. They show 

that the relationship between financial leverage and performance is positive and can be 

interpreted as: 1% increase in 5-year average financial leverage causes 0.319% increase in 5-

year average TQ.  Positive relation with the dependent variable is also statistically significant 

for CAPEX intensity and R&D intensity. According to obtained coefficients, 1% increase in the 

5-year average CAPEX intensity would cause 0.108% increase in 5-year average TQ, while 1% 

increase in 5 years average R&D intensity would cause 0.777% change in 5-year average TQ. 

These findings show that thanks to higher investments into both tangible and intangible assets, 

software companies might have higher valuations.  

 

                                            

8 Hypothesis 1b will be commented on in 7.1.4 subsection 

9 Hypothesis 3b will be commented on in 7.1.4 subsection 
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Table 7. The results of robust regressions on software industry sample with Tobin's Q as the 

dependent variable. 

 

The product term of R&D intensity and financial leverage showed a positive association with 

TQ, which contradicts the hypothesis 1a (a coefficient equal to 0.010). This result implies that 

higher leverage might be beneficial rather than disadvantageous among most innovative 

software companies. The regression results also show a coefficient equal to -0.102 for the 

third interaction term. It implies that software companies, assuming higher R&D intensity 

together with higher cash holdings than industry peers, might be penalized in terms of 

performance, which is in opposition to the hypothesis 3a. 

Hypotheses 2 and 4 cannot be neither confirmed nor rejected as there is no statistical 

significance for the coefficient of interaction term of CAPEX intensity and financial leverage as 

+ p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

                           (0.29)          (0.29)          (0.29)          (0.28)          (0.29)   

Constant                    0.763**         0.763**         0.767**         0.696*          0.789** 

Cash Holdings                                                                              (0.03)   

CAPEX Intensity *                                                                           0.020   

Holdings                                                                   (0.04)                   

R&D Intensity * Cash                                                       -0.102**                 

Financial Leverage                                         (0.04)                                   

CAPEX Intensity *                                          -0.007                                   

Financial Leverage                         (0.03)                                                   

R&D Intensity *                             0.010                                                   

                           (0.23)          (0.23)          (0.23)          (0.23)          (0.23)   

Sales Volatility            1.565***        1.537***        1.553***        1.252***        1.532***

                           (0.05)          (0.05)          (0.05)          (0.04)          (0.05)   

CAPEX intensity             0.108*          0.107*          0.107*          0.112*          0.110*  

                           (0.45)          (0.45)          (0.45)          (0.44)          (0.44)   

R&D Intensity               0.777+          0.786+          0.776+          1.156*          0.768+  

                           (0.07)          (0.07)          (0.07)          (0.08)          (0.07)   

Cash Holdings               0.081           0.077           0.082          -0.028           0.080   

                           (0.18)          (0.18)          (0.19)          (0.18)          (0.19)   

Financial Leverage          0.319+          0.320+          0.309           0.317+          0.313+  

                           (0.22)          (0.22)          (0.22)          (0.21)          (0.22)   

Return on Assets           -0.216          -0.191          -0.203           0.091          -0.198   

                           (0.03)          (0.03)          (0.03)          (0.03)          (0.03)   

Asset Tangibility          -0.076**        -0.076**        -0.075**        -0.094***       -0.075** 

                           (0.02)          (0.02)          (0.02)          (0.02)          (0.02)   

Size                        0.018           0.017           0.018           0.005           0.016   

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model 1         Model 2         Model 3         Model 4         Model 5   

                                                                                                    

SOFTWARE MM Robust Regression - Dependent variable: Tobin's Q

* 
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well as interaction term of CAPEX intensity and cash holdings (p-values of 0.234 and 0.431 

respectively). 

7.1.3 Automotive 

Table 8. The results of robust regressions on automotive industry sample with Tobin's Q as the 

dependent variable. 

 

The regressions on automotive dataset are presented above in Table 8. The simple regression 

results show a positive relationship between R&D intensity and TQ and are interpreted as: 1% 

increase in 5-year average R&D intensity causes 0.121% increase in 5-year average TQ. None 

of the other explanatory variables reached a statistical significance in relation to performance 

in these regressions, except Size. The negative association is unique among the industry 

samples and can be interpreted as: 1% increase in 5-year average total assets base causes -

0.073% decrease in 5-year average TQ. 

+ p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

                           (0.61)          (0.64)          (0.59)          (0.60)          (0.62)   

Constant                    1.211+          1.290*          1.084+          1.144+          1.211+  

Cash Holdings                                                                              (0.07)   

CAPEX Intensity *                                                                          -0.000   

Holdings                                                                   (0.05)                   

R&D Intensity * Cash                                                        0.109*                  

Financial Leverage                                         (0.05)                                   

CAPEX Intensity *                                           0.085+                                  

Financial Leverage                         (0.04)                                                   

R&D Intensity *                             0.017                                                   

                           (0.47)          (0.48)          (0.47)          (0.47)          (0.50)   

Sales Volatility            0.772           0.772           0.912+          0.613           0.772   

                           (0.11)          (0.11)          (0.11)          (0.10)          (0.11)   

CAPEX intensity            -0.092          -0.089          -0.184+         -0.053          -0.092   

                           (0.04)          (0.04)          (0.04)          (0.04)          (0.04)   

R&D Intensity               0.121**         0.118**         0.117**         0.070+          0.121** 

                           (0.07)          (0.08)          (0.07)          (0.07)          (0.07)   

Cash Holdings               0.020           0.029           0.043          -0.001           0.020   

                           (0.05)          (0.06)          (0.05)          (0.05)          (0.05)   

Financial Leverage          0.036           0.051           0.043           0.036           0.036   

                           (0.37)          (0.40)          (0.37)          (0.36)          (0.40)   

Return on Assets            0.338           0.384           0.507           0.307           0.339   

                           (0.16)          (0.16)          (0.15)          (0.15)          (0.16)   

Asset Tangibility           0.055           0.063           0.068           0.134           0.055   

                           (0.03)          (0.03)          (0.03)          (0.03)          (0.03)   

Size                       -0.073**        -0.078*         -0.086**        -0.068*         -0.073** 

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model 1         Model 2         Model 3         Model 4         Model 5   

                                                                                                    

AUTOMOTIVE MM Robust Regression - Dependent variable: Tobin's Q
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The interaction term between CAPEX intensity and financial leverage has a positive coefficient 

equal to 0.085. It implies that automotive companies, assuming higher capital expenditures 

and higher debt ratio than industry peers, are surpassingly rewarded by improved 

performance, which confirms the hypothesis 2. Regression results also show that high cash 

holdings assumed together with high R&D intensity possibly result in better performance of 

automotive companies, which is in line with hypothesis 3a. 

Hypotheses 1a and 4 cannot be neither confirmed nor rejected as there is no statistical 

significance for the coefficient of product term of R&D intensity and financial leverage as well 

as of CAPEX intensity and cash holdings (p-values of 0.137 and 0.502 respectively). 

7.1.4 Summary of regressions 

The table below summarizes regressions' results in terms of whether the hypothesis was 

confirmed (+), rejected (-) or could not be reflected on, because of no statistical significance 

(blank).  

Table 9. The summary of hypotheses tests 

 

 

In chapter 4, it was supposed that for companies, which are more innovative than peers, 

belonging to industries that are more dynamic, lower debt ratio is more advantageous than 

for those belonging to less dynamic industries.  The generalization of the results is stymied 

due to statistical insignificance for several relationships. The hypothesis 1b cannot be fully 

Pharmaceuticals Software Automotive

a + -

b

H2 + +

a - - +

b

H4

H1

H3

-
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rejected, because financial leverage moderated by R&D intensity turns out to be irrelevant 

enhancer of the performance in the analysis of the automotive sample. It possible, however, 

to conclude that low debt ratio has a significantly different strategic meaning for more 

innovative companies in pharmaceuticals than similar companies in software. The coefficients 

are of completely different directions and equal -0.026 and 0.010 respectively. 

The hypothesis 3b, in turn, can be easily rejected. It was supposed that for companies, which 

are more innovative than peers, belonging to industries that are more dynamic, higher cash 

holdings are more beneficial than for those belonging to less dynamic industries. Meanwhile, 

results show that the effect is totally reversed. The coefficient of the product term of R&D 

intensity and cash holdings is positive only in automotive sample and equal to 0.109. In software 

and pharmaceuticals it is negative and equal to -0.102 and -0.132 respectively.  

7.2 Robustness checks 

A common exercise at the end of an empirical analysis is the “robustness check” where the 

researcher examines how certain main regression coefficients' estimates behave when the 

regression specification is modified. If the coefficients are plausible and robust, this is normally 

interpreted as evidence of structural validity. In order to check this for my regressions, I 

looked into the modifications involving the alternative regression method, alternative 

dependent variable and lack of standardization among product terms. In the end I also 

included the comparison in terms of predictive power of all the models, in all the industry 

samples.   

7.2.1 Alternative regression method 

The simplest regression method is the OLS, which was conducted “in the background” of 

Chapter 6. The results show mainly similarities to robust regressions and they are included 

in Appendix 4. Below, I comment on them industry by industry.  
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The results from OLS regression on pharmaceutical industry sample do not show any 

significant variations from the results of robust regressions described above. The relation 

between cash holdings and performance is not statistically significant, however, this and all the 

other coefficients signs remain of the same direction. It implies that the method is robust to 

the change of regression method. 

The results of OLS regressions on software industry sample, in turn, prove the negative 

influence of outliers. The statistical significance for relationship between R&D intensity and 

financial leverage with performance are absent and none of the relationships between 

interaction terms with TQ are statistically significant. Considering those, if I conducted only 

OLS regression I would not be able to reflect on any of the developed hypotheses, which 

implies that there is no robustness against the change of regression method.  

The results of OLS regressions on automotive industry sample show similarities with results 

of robust regressions described above. The statistical significance for relationship between 

performance and two of the key interaction terms is absent, like in the main regressions, 

which implies that the approach is robust to the change in question. 

7.2.2 Alternative performance measure 

The process before running regressions on ROA (profitability) included exactly same steps as 

described in Chapter 6. As expected, the results show significantly different outcomes than 

in regressions with TQ as the dependent variable and they are shown in appendix 5. Below, 

I describe most striking deviations from main set of regressions' results industry by industry, 

which indicate lack of robustness to the shift of performance indicator.   

When ROA is set to be the measure of performance, it seems that pharmaceutical companies, 

who decide to assume high R&D intensity together with high financial leverage, would be 

possibly rewarded in their performance. It contradicts both the result obtained in the set of 

main regressions and hypothesis 1a.  
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Out of all industry datasets, regressions on ROA in software turn out to be the most 

diversified. Unlike in the regressions on TQ, new dependent variable prove to be positively 

associated with the product term of cash holdings and R&D intensity. However, cash holdings 

alone show a statistically significant negative impact on ROA, while R&D intensity alone show 

a statistically significant and positive influence on ROA. Another interesting divergence in 

results is apparent in terms of the relation between profitability and the interaction term of 

capital expenditures and cash holdings. While in the main set of regressions there is no statistical 

significance found, here I can pertain to hypothesis 4 and reject it. It means that, if a software 

company assume simultaneously high cash holdings and high capital expenditures, it is possibly 

penalized in terms of profitability measured by ROA. 

The results of the regressions with ROA as the dependent variable in the automotive sample 

do not show any interesting results in terms of the developed hypotheses. There is no 

statistical significance found for any relation between interaction terms and ROA. 

Nevertheless, strong statistical significance is found for the negative relation between the 

profitability and R&D intensity as well as profitability and financial leverage, proving lack of 

robustness to alternative performance measure.  

7.2.3 Robust regressions ignoring multicollinearity 

The regressions conducted without standardization of interaction terms show virtually the 

same results as the main set of regressions. The size of the coefficients for variables included 

in product terms as well as for product terms changed slightly, however, the direction 

remained the same. Thus, if I decided to conduct the empirical analyses for developed 

hypotheses by these means, the conclusions would remain unchanged. It gives an evidence 

for what McClelland et al. (2016) described in their study and show that results are robust to 

the lack of standardization procedure. The results of above-mentioned regressions are shown 

in Appendix 6.7.2.4 Coefficient of determination  
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Throughout the analysis, I did not mention any goodness of fit measure, which would provide 

an overview of how well-observed outcomes are replicated by the model, based on the 

proportion of total variation in outcomes explained by the model (Glantz and Slinker, 1990). 

This is because the code used to conduct the robust regressions in Stata does not give the R2 

in the conventional method. This limitation is linked to the specificity of the model, which 

unweights (through S-estimator) and then down weights (through MM-estimator) the 

goodness of fit measure. According to Verardi and Croux (2009), the usual measure is not 

necessarily correct and it can only be computed at one's own risk. For the sake of comparison, 

I calculated R2 for all the robust regressions according to the formula recommended by SAS 

Institute Inc. (2009). It is included in Appendix 7. 

The table below displays the comparison of R2 of three computed regressions: OLS and 

robust regression with Tobin's Q as the dependent variable as well as robust regression with 

ROA as the dependent variable. The results show that robust regression with TQ, as the 

response variable seems to have the most predictive power among all. 

Table 10. The comparison between adjusted R2 of all the conducted regressions 

 

By looking into adjusted R2 I can see that for pharmaceuticals goodness-of-fit of the regression 

model 4 is the highest. It can be assumed that chosen variables explain 5-year average TQ 

variance in 36.06%. 

 Goodness-of-fit for software is generally lower than in case of pharmaceuticals, implying that 

chosen independent variables have less predictive power in explaining software companies' 

5-year average TQ ratios. Adjusted R2 is the highest, again, for model 4 and equals 28.9%.  
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For automotive, the values in question are the highest, among all three industry samples. The 

goodness of fit measure is most powerful for model 2 and it can be assumed that chosen 

variables explain 5-year average TQ variance in 41.27%. 

7.3 Discussion 

The results of this master thesis have implications, both theoretical and practical for the field 

of finance and strategic management. To start with, the findings help to reaffirm Andersen’s 

observations (2005) about successful strategy discrepancies across industrial settings and 

thereby directly answer the research question delimitated at the beginning of the study. The 

separate analyses of specific industries show that the performance effects of different 

combinations of financial and investment policies vary across them. Various investment 

patterns, which persist in some sectors, because of the specificity of products they 

manufacture, shape environmental dynamism, which is in turn unique for every industry. In 

the end, companies compete for market share with competitors, who experience the same 

“toils” and must adjust their strategies according to them.  

Manufacturing industries such as software and pharmaceuticals mostly depend on 

information-driven knowledge stored as electronic bits in computers and human brains, 

where a transfer of knowledge is comparatively low-cost and virtually without physical 

barriers. In such industries, some of the most important corporate assets comprise 

technological know-how, processing capabilities, market reputation, customer relationships, 

insights about workable solutions, human ingenuity, thus set of intangible assets. They require 

extensive funds for research, new product launches and ongoing development of knowledge-

based capabilities. Usage of debt to finance them in the erratic business world comes with 

evident risks associated with rapid shifts in technology, which could make a product 

unappealing in a very short time, especially because R&D processes sometimes take more 

than five years. Despite these similarities, according to the results, financial leverage seems to 

constitute divergent strategic value for two of them.  
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Surprisingly, when debt to equity ratio is considered a performance enhancer alone, Miller’s 

(1991) dismissal of concerns seems to be correct for pharmaceuticals and automotive 

industries, but not for software, because according to the results in this thesis, the association 

between performance and debt ratio is significant and positive for this specific industry.  It 

means that, unlike Titman (1984) proposed, software manufacturers with higher debt to 

equity ratio are perhaps better value creators, than these whose leverage is lower. Moreover, 

the suggestion of O'Brien (2003) that firms which make low financial leverage a strategic 

priority while pursuing a strategy of innovation, perform better than firms that are not 

investing that much into R&D, was confirmed only for pharmaceuticals. Therefore, the 

regression results for this industry also reaffirm the statement that frictions in capital markets 

increase the cost of external capital, thereby causing companies with deficient financial slack 

to possibly forgo valuable investment opportunities (Myers and Majluf, 1984). The software 

data, in turn, shows the opposite, meaning, that most innovative software manufacturers can 

benefit from asking for credit. The discrepancies may derive from the fact that software is 

much younger than the pharmaceutical industry, which was visible, among others, in the 

average assets amount in Chapter 5. Companies from mature industries tend to have higher 

leverage and sometimes even tend to be overleveraged. On the contrary, only well-

established software manufacturers can ask for credit and exploit it to their benefit, because 

“freshers” may raise debtors’ concerns about their liquidity.  

The dissonance is also visible in the direct effect of R&D intensity on performance. The 

positive association is apparent in both software and automotive, with the impact being much 

stronger for the first one. In the pharmaceuticals, in turn, the relation is positive but 

statistically insignificant. Furthermore, the combined effect of financial leverage and capital 

expenditures shows a positive association with Tobin's Q only in pharmaceuticals and 

automotive, implying that probably debt is supported by the investments into tangible assets. 

It is not the reality for software manufacturers, whose asset tangibility is, on average, at the 

very low level. However, the direct impact of capital expenditures on their performance is 

significant and positive. This phenomenon might suggest that in order to strengthen the 

position within this industry, the companies should not be afraid of enhancing their tangible 
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asset bases. In the long term it can simplify the process of asking for credit, which 

consequently would support bigger endeavours.  

On the other hand, there are also similarities between software and pharmaceuticals, which, 

in the same time, make them differ from the third industry. As for the automotive industry, 

the results show that maintaining high cash holdings is beneficial for most innovative firms. 

Focus on R&D is not a hallmark for automobile manufacturers, hence, shareholders, who can 

see their targets investing heavier than industry peers into R&D are probably better off 

knowing there is a cash buffer. Pharmaceuticals and software companies are considered to 

operate in more uncertain business environments, thus according to the theoretical 

assumptions, their need for a "safety cushion" of cash is greater. In addition, Kim and Bettis 

(2014) find that TQ has an inverted-U relationship to cash holdings, where the inflection 

point, indicating the start of negative impact on performance, is approximately at 89 percent 

of total assets. It is a very extreme value, unlikely to be maintained by any company in the 

long term. Meanwhile, the current regressions show that software and pharmaceutical 

companies pursuing higher R&D expenditures do not benefit from excessive cash balances. 

Therefore, affected decision makers should bear in mind that perks of maintaining higher cash 

holdings are limited. Maintaining a safety cushion is generally advantageous, however, when 

extensive funds are already invested into strategic ventures, too much of excessive money, 

especially while maintained in a long term, probably sends a negative sign to shareholders. 

This is because a substantial amount of funds without clear allocation can be instead paid out 

as dividends and contribute to external shareholders' wealth directly. What adds on to this 

reasoning and strengthens the legitimacy of agency problems existence are the regressions 

conducted with accounting performance measure. The main regression method is not robust 

to the change of the dependent variable and shows the opposite results regarding the strategic 

meaning of cash holdings for pharmaceuticals and software. Unlike TQ, ROA does not carry 

the market expectations, thus it cannot be biased because of related agency problems. Jensen 

(1986) argued that, generally, external stakeholders do not value companies with large cash 

balances highly because cash may be invested in the unfruitful ventures. On the other hand, 

the argument of Harford et al. (2008) was that companies with high R&D expenditures are 
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much less likely to face such agency problems. To sum up, it seems that in software and 

pharmaceuticals Jensen's argument (1986) works better, while in automotive, the reasoning 

of Harford et al. (2008) makes more sense.   

In addition to the above key findings, it is essential to note the impact of the size control 

variable. Even though it is commonly said that the bigger the company, the better, one of the 

investigated industries surely fail to follow that pattern. Excessive inventories that some of 

the automobile manufacturers face, due to the competitive environment, can be the reason 

why the relationship in question is negative. Increased inventory can sometimes be perceived 

as a bad sign by investors, because it may imply that a firm is not able to move its products 

into the market as quickly as it produces them. As for the rest of the industries in the study, 

it is impossible to reflect on this in the software, but regressions results for pharmaceuticals 

clearly show that size of the company matters, possibly because considerable tangible asset 

base serves as collateral for high credit demand. 

To summarize, the thesis reaffirms that whereas every company is one-of-a-kind in its design, 

there is a specific set of corporate strategy components that can match a configuration of 

contingencies in a selected environmental context as Hambrick (1984) suggested. The 

discussion implies that unique industry-specific assets and skills are those of the most 

important determinants of financial and investment policies. A significant divergence between 

obtained results and hypotheses show that there are definitely different implications of being 

a foreman in R&D expenditures in a highly R&D intensive industry (e.g., pharmaceuticals) and 

being a leader in R&D in a less R&D intensive industry (e.g., automotive). Top managers in 

industries manifesting higher environmental dynamism and higher investments need to 

enhance capabilities and creative strategies to tackle the challenge. At the same time, they 

should bear in mind that financial slack is not equally important for all of them and instead of 

offering the flexibility might hinder value-creating ventures.  
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8. Conclusion 

8.1 Thesis summary 

The purpose of this study was to offer both a theoretical rationale and empirical support for 

an argument that decision concerning how to shape firm's corporate strategy should be linked 

to the specific industry environment. Novelties implemented in the master thesis resulted in 

interesting findings that both contradict and complement former studies as well as inspire 

future research. 

The empirical analyses proved that performance is affected by the variety of "puzzles" of 

investment and financial policies and demonstrated several similarities but also differences 

between seemingly similar industries. The results obtained from regressions on generalized 

sample used in the former research can be misleading while guiding strategic decisions in 

specific industries. It was shown, among others, that while low debt ratio in not necessarily 

of a particular importance to software companies that are attempting to be innovators, it is a 

relevant strategy for pharmaceuticals. The thesis also demonstrated that most dynamic 

industries in the current study are possibly suffering from agency problems between investors 

and firms' management. Last but not least, thesis showed that cash holdings moderated by 

capital expenditures intensity do not have the meaningful impact on performance measured 

by Tobin's Q.  

8.2 Limitations and suggested future research 

The reader of current master thesis must bear in mind several limitations, which might 

interfere in the validity as well as interpretation of the obtained results. 

First of all, sample sizes are considered small, in comparison to the former research, which 

comprised of above 500 observations (e.g. Andersen, 2005; O'Brien, 2003; Simerly and Li, 

2000). A sample size that is too small may reduce the power of the study, however, I have 

already included most of the U.S. companies from the same industry in a chosen time frame. 

Therefore, the future research may take into account companies of other geographical 

origins, combine them into a large sample and see if relations persist and solidify. Besides, the 
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same study can be conducted on the different industries. It would be interesting to investigate 

other manufacturing and non-manufacturing sectors as well as these, which are not as dynamic 

but still bear high investments, such as real estate or construction. 

Secondly, this thesis compared just two performance ratios, which captured the study needs 

best. Still, both are error-prone. The fact that Tobin's Q is partly based on market values 

gives rise to a number of biases related to, for instance, stock market fluctuations and low 

liquidity stocks, whose stock price might not be effectively set by the market. Related to that, 

thanks to a process called "denominator management", ROA can be easily manipulated, same 

as other accounting measures used in the study. There exist many different variables, which 

can measure performance, such as return on equity, market share or sales growth. Any single 

index may not be able to provide a comprehensive understanding of the performance 

relationship relative to the constructs of interests. All measures have their disadvantages and 

advantages as well as none of them can be better than the input they are based on. Future 

analysts can thus look into the differences between the results conducted on various 

performance measures.  

Last but not least, most of the variables used in the study can practically be estimated 

differently. For instance, changing the denominator from sales to total assets in R&D or 

CAPEX intensity measure would probably modify the results. The usage of different 

environmental dynamism indicator, in turn, would change the classification of industries and 

consequently hypotheses development process. The topic can also be extended by including 

more of variables, or narrowed, by extracting some. Nevertheless, while looking into the 

goodness of fit measure (R2), there is still some room to include more impactful variables. 

Therefore, future researchers who would like to improve the models might want to 

incorporate e.g. acquisitions and analyze how they influence companies' performance in 

different industries in the long term. The same comes for commercialization skills, where 

advertising expenses can serve as a proxy. It might also be interesting to extend the time 

frame or conduct the analysis on year-to-year observations in order to investigate cause-

effect relationships. A detailed description of each step included in the master thesis enables 

future researchers an easy reproduction of the same research.  
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Appendix 

Appendix 1 

 

Appendix 2 

 

SIC Code Industry

Software

7372 Prepackaged Software

Pharmaceuticals

2834 Pharmaceutical Preparations

Autos, Trucks and Aircraft

3711 Motor Vehicles and Passenger Car Bodies

3713 Truck and Bus Bodies

3714 Motor Vehicle Parts and Accessories

3715 Truck Trailers

3721 Aircraft

3724 Aircraft Engines and Engine Parts

3728 Aircraft Parts and Auxiliary Equipment

Software Pharmaceuticals Automotive

initial sample - companies with data 

between 2011-2016
289 314 126

keeping companies with assets of at least 

$1mil
266 296 118

dropping companies with negative equity 246 228 107

dropping companies with non-positive 

tangible assets
242 219 104

dropping companies with non-positive cash 

holdings
240 217 103

dropping companies with negative values 

for R&D
240 217 103

dropping companies with negative values 

for CAPEX
237 213 101

dropping companies without data for all 

the variables for 5 consequtive years
149 126 73
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Appendix 3 

 

 

 

 

 

 

 

 

 

 

Variables  Symbol  Definition

Dependent variables:

Tobin's Q TQ
(total assets - common equity +  market value of equity) / 

total assets

Independent variables:

Financial leverege FL value of debt / total equity

Cash holdings CH cash + short term investments / total assets

R&D intensity RDI research and developments expenditures / sales

CAPEX intensity CXI capital expenditures / sales

Control variables:

Firm size ASS total assets

Asset tangiliblity TA total property, plant and equipment / total assets

Return on assets ROA income before extraordinary items/total assets

Dynamism/Sales volatility SV
standard error of the regression coefficient related to a time 

dummy variable / the average value of firm's sales

*All the variables are averaged over 5 year period (2011-2016)
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Appendix 4 

 + p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

                           (0.14)          (0.12)          (0.15)          (0.13)          (0.13)   

Constant                   -0.765***       -0.703***       -0.788***       -0.752***       -0.738***

Cash Holdings                                                                              (0.02)   

CAPEX Intensity *                                                                          -0.024   

Holdings                                                                   (0.02)                   

R&D Intensity * Cash                                                       -0.049**                 

Financial Leverage                                         (0.02)                                   

CAPEX Intensity *                                          -0.015                                   

Financial Leverage                         (0.01)                                                   

R&D Intensity *                             0.043***                                                

                           (0.07)          (0.06)          (0.07)          (0.07)          (0.07)   

Sales Volatility            0.379***        0.459***        0.375***        0.358***        0.381***

                           (0.02)          (0.01)          (0.02)          (0.01)          (0.02)   

CAPEX intensity            -0.020          -0.017          -0.020          -0.019          -0.021   

                           (0.01)          (0.01)          (0.01)          (0.01)          (0.01)   

R&D Intensity              -0.113***       -0.097***       -0.113***       -0.102***       -0.110***

                           (0.03)          (0.02)          (0.03)          (0.03)          (0.03)   

Cash Holdings               0.029           0.030           0.030           0.005           0.034   

                           (0.01)          (0.01)          (0.01)          (0.01)          (0.01)   

Financial Leverage         -0.024***       -0.021**        -0.025**        -0.022***       -0.027***

                           (0.01)          (0.01)          (0.01)          (0.01)          (0.01)   

Tobin's Q                   0.011           0.007           0.015           0.009           0.012   

                           (0.07)          (0.07)          (0.08)          (0.07)          (0.07)   

Asset Tangibility           0.092           0.090           0.097           0.160*          0.052   

                           (0.01)          (0.01)          (0.01)          (0.01)          (0.01)   

Size                        0.049***        0.048***        0.050***        0.042***        0.049***

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model 1         Model 2         Model 3         Model 4         Model 5   

                                                                                                    

PHARMACEUTICALS MM Robust Regression - Dependent variable: ROA
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+ p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

                           (0.04)          (0.04)          (0.04)          (0.04)          (0.04)   

Constant                   -0.281***       -0.280***       -0.282***       -0.275***       -0.335***

Cash Holdings                                                                              (0.00)   

CAPEX Intensity *                                                                          -0.011***

Holdings                                                                   (0.00)                   

R&D Intensity * Cash                                                        0.009*                  

Financial Leverage                                         (0.00)                                   

CAPEX Intensity *                                           0.001                                   

Financial Leverage                         (0.00)                                                   

R&D Intensity *                            -0.007                                                   

                           (0.03)          (0.03)          (0.03)          (0.03)          (0.03)   

Sales Volatility            0.630***        0.637***        0.632***        0.653***        0.656***

                           (0.00)          (0.00)          (0.00)          (0.00)          (0.01)   

CAPEX intensity            -0.000          -0.002          -0.000          -0.002          -0.010+  

                           (0.00)          (0.00)          (0.00)          (0.00)          (0.00)   

R&D Intensity               0.008*          0.009*          0.009*          0.013***        0.010** 

                           (0.01)          (0.01)          (0.01)          (0.01)          (0.01)   

Cash Holdings              -0.022**        -0.019**        -0.022**        -0.018*         -0.027***

                           (0.00)          (0.00)          (0.00)          (0.00)          (0.00)   

Financial Leverage         -0.005**        -0.004**        -0.005**        -0.005**        -0.005** 

                           (0.00)          (0.00)          (0.00)          (0.00)          (0.00)   

Tobin's Q                  -0.026***       -0.025***       -0.026***       -0.026***       -0.024***

                           (0.02)          (0.02)          (0.02)          (0.02)          (0.02)   

Asset Tangibility           0.137***        0.133***        0.138***        0.132***        0.143***

                           (0.00)          (0.00)          (0.00)          (0.00)          (0.00)   

Size                        0.030***        0.030***        0.030***        0.030***        0.030***

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model 1         Model 2         Model 3         Model 4         Model 5   

                                                                                                    

SOFTWARE MM Robust Regression - Dependent variable: ROA
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+ p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

                           (0.02)          (0.02)          (0.01)          (0.02)          (0.03)   

Constant                    0.058***        0.057**         0.051***        0.053**         0.040   

Cash Holdings                                                                              (0.00)   

CAPEX Intensity *                                                                          -0.002   

Holdings                                                                   (0.00)                   

R&D Intensity * Cash                                                       -0.002                   

Financial Leverage                                         (0.00)                                   

CAPEX Intensity *                                          -0.002                                   

Financial Leverage                         (0.00)                                                   

R&D Intensity *                             0.003                                                   

                           (0.04)          (0.05)          (0.04)          (0.04)          (0.04)   

Sales Volatility           -0.056          -0.051          -0.046          -0.050          -0.043   

                           (0.00)          (0.00)          (0.00)          (0.00)          (0.00)   

CAPEX intensity             0.004           0.003           0.003           0.003           0.001   

                           (0.07)          (0.06)          (0.07)          (0.10)          (0.07)   

R&D Intensity              -0.265***       -0.251***       -0.264***       -0.227*         -0.273***

                           (0.00)          (0.00)          (0.00)          (0.00)          (0.00)   

Cash Holdings               0.005+          0.006+          0.005+          0.005           0.004   

                           (0.01)          (0.01)          (0.00)          (0.01)          (0.01)   

Financial Leverage         -0.024***       -0.021***       -0.025***       -0.024***       -0.024***

                           (0.01)          (0.01)          (0.01)          (0.01)          (0.01)   

Tobin's Q                   0.081***        0.082***        0.080***        0.082***        0.083***

                           (0.00)          (0.00)          (0.00)          (0.00)          (0.01)   

Asset Tangibility           0.007           0.007           0.005           0.006           0.003   

                           (0.00)          (0.00)          (0.00)          (0.00)          (0.00)   

Size                        0.002*          0.001+          0.002**         0.001           0.002*  

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model 1         Model 2         Model 3         Model 4         Model 5   

                                                                                                    

AUTOMOTIVE MM Robust Regression - Dependent variable: ROA
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Appendix 5 

 + p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

p                           0.000           0.000           0.000           0.000           0.000   

r2_a                        0.324           0.319           0.340           0.353           0.321   

r2                          0.368           0.368           0.388           0.400           0.370   

                                                                                                    

                           (0.31)          (0.31)          (0.32)          (0.31)          (0.31)   

Constant                    0.895**         0.911**         1.098***        0.727*          0.921** 

Cash Holdings                                                                              (0.05)   

CAPEX Intensity *                                                                          -0.028   

Holdings                                                                   (0.06)                   

R&D Intensity * Cash                                                       -0.147*                  

Financial Leverage                                         (0.05)                                   

CAPEX Intensity *                                           0.090+                                  

Financial Leverage                         (0.04)                                                   

R&D Intensity *                            -0.011                                                   

                           (0.16)          (0.17)          (0.16)          (0.16)          (0.16)   

Sales Volatility            0.666***        0.659***        0.664***        0.661***        0.667***

                           (0.04)          (0.04)          (0.04)          (0.04)          (0.04)   

CAPEX intensity             0.062           0.064           0.091*          0.066           0.069   

                           (0.20)          (0.20)          (0.19)          (0.25)          (0.20)   

R&D Intensity               0.166           0.161           0.186           0.545*          0.162   

                           (0.07)          (0.08)          (0.07)          (0.08)          (0.08)   

Cash Holdings               0.298***        0.300***        0.311***        0.192*          0.308***

                           (0.11)          (0.11)          (0.11)          (0.10)          (0.11)   

Financial Leverage          0.148           0.153           0.234*          0.155           0.159   

                           (0.25)          (0.25)          (0.25)          (0.24)          (0.25)   

Return on Assets           -0.047          -0.041           0.045          -0.065          -0.045   

                           (0.07)          (0.07)          (0.07)          (0.08)          (0.08)   

Asset Tangibility          -0.073          -0.073          -0.048          -0.123          -0.067   

                           (0.02)          (0.02)          (0.02)          (0.02)          (0.02)   

Size                        0.045*          0.044*          0.036+          0.039*          0.046*  

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model A         Model B         Model C         Model D         Model E   

                                                                                                    

PHARMACEUTICALS OLS - Dependent variable: Tobin's Q
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 + p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

p                           0.000           0.000           0.000           0.000           0.000   

r2_a                        0.165           0.165           0.159           0.160           0.190   

r2                          0.211           0.216           0.211           0.212           0.239   

                                                                                                    

                           (0.33)          (0.33)          (0.33)          (0.33)          (0.33)   

Constant                    0.769*          0.789*          0.767*          0.747*          0.929** 

Cash Holdings                                                                              (0.03)   

CAPEX Intensity *                                                                           0.075*  

Holdings                                                                   (0.04)                   

R&D Intensity * Cash                                                       -0.020                   

Financial Leverage                                         (0.05)                                   

CAPEX Intensity *                                           0.007                                   

Financial Leverage                         (0.03)                                                   

R&D Intensity *                             0.032                                                   

                           (0.26)          (0.26)          (0.27)          (0.28)          (0.26)   

Sales Volatility            1.192***        1.177***        1.198***        1.151***        1.153***

                           (0.05)          (0.05)          (0.05)          (0.05)          (0.05)   

CAPEX intensity             0.091+          0.093+          0.092+          0.091+          0.111*  

                           (0.51)          (0.51)          (0.51)          (0.52)          (0.50)   

R&D Intensity               0.463           0.463           0.470           0.515           0.478   

                           (0.08)          (0.08)          (0.08)          (0.09)          (0.08)   

Cash Holdings              -0.010          -0.011          -0.011          -0.033           0.017   

                           (0.21)          (0.21)          (0.22)          (0.21)          (0.20)   

Financial Leverage          0.126           0.154           0.135           0.123           0.164   

                           (0.25)          (0.25)          (0.25)          (0.25)          (0.25)   

Return on Assets           -0.577*         -0.590*         -0.580*         -0.570*         -0.505*  

                           (0.03)          (0.03)          (0.03)          (0.03)          (0.03)   

Asset Tangibility          -0.058+         -0.056+         -0.059+         -0.061+         -0.048   

                           (0.02)          (0.02)          (0.02)          (0.02)          (0.02)   

Size                        0.008           0.007           0.008           0.007           0.001   

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model A         Model B         Model C         Model D         Model E   

                                                                                                    

SOFTWARE OLS - Dependent variable: Tobin's Q
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+ p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

p                           0.000           0.000           0.000           0.000           0.000   

r2_a                        0.379           0.382           0.375           0.382           0.375   

r2                          0.418           0.426           0.420           0.426           0.420   

                                                                                                    

                           (0.31)          (0.31)          (0.33)          (0.33)          (0.38)   

Constant                    0.918**         0.933**         0.854*          1.049**         1.043** 

Cash Holdings                                                                              (0.03)   

CAPEX Intensity *                                                                           0.016   

Holdings                                                                   (0.05)                   

R&D Intensity * Cash                                                        0.063                   

Financial Leverage                                         (0.03)                                   

CAPEX Intensity *                                          -0.019                                   

Financial Leverage                         (0.06)                                                   

R&D Intensity *                            -0.083                                                   

                           (0.37)          (0.38)          (0.38)          (0.38)          (0.38)   

Sales Volatility            0.798*          0.706+          0.823*          0.728+          0.751+  

                           (0.06)          (0.06)          (0.07)          (0.07)          (0.08)   

CAPEX intensity             0.087           0.094           0.077           0.113+          0.109   

                           (1.30)          (1.40)          (1.30)          (1.46)          (1.30)   

R&D Intensity               4.196**         3.507*          4.187**         3.323*          4.171** 

                           (0.05)          (0.05)          (0.05)          (0.05)          (0.05)   

Cash Holdings              -0.033          -0.042          -0.033          -0.017          -0.019   

                           (0.12)          (0.13)          (0.12)          (0.12)          (0.12)   

Financial Leverage         -0.059          -0.130          -0.065          -0.066          -0.054   

                           (0.64)          (0.64)          (0.64)          (0.64)          (0.64)   

Return on Assets            2.582***        2.700***        2.540***        2.601***        2.558***

                           (0.09)          (0.09)          (0.09)          (0.09)          (0.10)   

Asset Tangibility           0.291**         0.281**         0.279**         0.307***        0.311** 

                           (0.02)          (0.02)          (0.02)          (0.02)          (0.02)   

Size                       -0.041*         -0.037*         -0.038*         -0.038*         -0.042*  

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model A         Model B         Model C         Model D         Model E   

                                                                                                    

AUTOMOTIVE OLS - Dependent variable: Tobin's Q
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Appendix 6 

 + p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

                           (0.31)          (0.31)          (0.31)          (0.30)          (0.38)   

Constant                    0.836**         0.843**         0.717*          0.803**         0.603   

Cash Holdings                                                                              (0.06)   

CAPEX Intensity *                                                                          -0.036   

Holdings                                                                   (0.22)                   

R&D Intensity * Cash                                                       -0.502*                  

Financial Leverage                                         (0.12)                                   

CAPEX Intensity *                                           0.231+                                  

Financial Leverage                         (0.31)                                                   

R&D Intensity *                            -0.197                                                   

                           (0.16)          (0.16)          (0.16)          (0.15)          (0.16)   

Sales Volatility            1.007***        0.991***        1.021***        0.952***        1.021***

                           (0.04)          (0.04)          (0.05)          (0.04)          (0.07)   

CAPEX intensity             0.090*          0.094*          0.033           0.089*          0.054   

                           (0.19)          (0.22)          (0.19)          (0.21)          (0.19)   

R&D Intensity               0.139           0.201           0.159          -0.113           0.151   

                           (0.07)          (0.07)          (0.08)          (0.07)          (0.23)   

Cash Holdings               0.316***        0.319***        0.342***        0.366***        0.163   

                           (0.11)          (0.15)          (0.55)          (0.10)          (0.11)   

Financial Leverage          0.071           0.136           1.115*          0.090           0.084   

                           (0.24)          (0.24)          (0.25)          (0.23)          (0.24)   

Return on Assets           -0.370          -0.369          -0.233          -0.385          -0.426+  

                           (0.10)          (0.10)          (0.10)          (0.10)          (0.10)   

Asset Tangibility          -0.122          -0.123          -0.075          -0.193*         -0.128   

                           (0.02)          (0.02)          (0.02)          (0.02)          (0.02)   

Size                        0.069***        0.068***        0.060**         0.066***        0.076***

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model 1         Model 2         Model 3         Model 4         Model 5   

                                                                                                    

PHARMACEUTICALS MM Robust Regression - Dependent variable: Tobin's Q
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 + p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

                           (0.29)          (0.29)          (0.34)          (0.29)          (0.47)   

Constant                    0.763**         0.775**         0.795*          0.990***        0.984*  

Cash Holdings                                                                              (0.06)   

CAPEX Intensity *                                                                           0.039   

Holdings                                                                   (0.69)                   

R&D Intensity * Cash                                                       -1.804**                 

Financial Leverage                                         (0.25)                                   

CAPEX Intensity *                                          -0.041                                   

Financial Leverage                         (1.59)                                                   

R&D Intensity *                             0.566                                                   

                           (0.23)          (0.23)          (0.23)          (0.23)          (0.23)   

Sales Volatility            1.565***        1.537***        1.553***        1.252***        1.532***

                           (0.05)          (0.05)          (0.06)          (0.04)          (0.10)   

CAPEX intensity             0.108*          0.107*          0.114+          0.112*          0.157   

                           (0.45)          (0.51)          (0.45)          (0.85)          (0.44)   

R&D Intensity               0.777+          0.695           0.776+         -1.040           0.768+  

                           (0.07)          (0.07)          (0.07)          (0.09)          (0.27)   

Cash Holdings               0.081           0.077           0.082           0.214*          0.240   

                           (0.18)          (0.26)          (1.10)          (0.18)          (0.19)   

Financial Leverage          0.319+          0.244           0.138           0.317+          0.313+  

                           (0.22)          (0.22)          (0.22)          (0.21)          (0.22)   

Return on Assets           -0.216          -0.191          -0.203           0.091          -0.198   

                           (0.03)          (0.03)          (0.03)          (0.03)          (0.03)   

Asset Tangibility          -0.076**        -0.076**        -0.075**        -0.094***       -0.075** 

                           (0.02)          (0.02)          (0.02)          (0.02)          (0.02)   

Size                        0.018           0.017           0.018           0.005           0.016   

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model 1         Model 2         Model 3         Model 4         Model 5   

                                                                                                    

SOFTWARE MM Robust Regression - Dependent variable: Tobin's Q
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Appendix 7 

 

 

 

 

+ p<0.10, * p<0.05, ** p<0.01, *** p<0.001

                                                                                                    

                           (0.61)          (0.67)          (0.64)          (0.72)          (1.26)   

Constant                    1.211+          1.333+          1.482*          2.083**         1.206   

Cash Holdings                                                                              (0.14)   

CAPEX Intensity *                                                                          -0.001   

Holdings                                                                   (0.05)                   

R&D Intensity * Cash                                                        0.113*                  

Financial Leverage                                         (0.06)                                   

CAPEX Intensity *                                           0.109+                                  

Financial Leverage                         (0.03)                                                   

R&D Intensity *                             0.010                                                   

                           (0.47)          (0.48)          (0.47)          (0.47)          (0.50)   

Sales Volatility            0.772           0.772           0.912+          0.613           0.772   

                           (0.11)          (0.11)          (0.11)          (0.10)          (0.37)   

CAPEX intensity            -0.092          -0.089          -0.062          -0.053          -0.093   

                           (0.04)          (0.05)          (0.04)          (0.11)          (0.04)   

R&D Intensity               0.121**         0.130**         0.117**         0.324**         0.121** 

                           (0.07)          (0.08)          (0.07)          (0.19)          (0.49)   

Cash Holdings               0.020           0.029           0.043           0.415*          0.018   

                           (0.05)          (0.14)          (0.22)          (0.05)          (0.05)   

Financial Leverage          0.036           0.089           0.400+          0.036           0.036   

                           (0.37)          (0.40)          (0.37)          (0.36)          (0.40)   

Return on Assets            0.338           0.384           0.507           0.307           0.339   

                           (0.16)          (0.16)          (0.15)          (0.15)          (0.16)   

Asset Tangibility           0.055           0.063           0.068           0.134           0.055   

                           (0.03)          (0.03)          (0.03)          (0.03)          (0.03)   

Size                       -0.073**        -0.078*         -0.086**        -0.068*         -0.073** 

                                                                                                    

                             b/se            b/se            b/se            b/se            b/se   

                          Model 1         Model 2         Model 3         Model 4         Model 5   

                                                                                                    

AUTOMOTIVE MM Robust Regression - Dependent variable: Tobin's Q


