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Abstract   

The dot-com crash in 2001, the financial crisis in 2007 & 2008 and the current ongoing Covid-19 pan-

demic have all challenged organizations to reorganize themselves to compete in dynamic environments. 

This thesis argues that organizations need to be in control of their resources by optimizing the efficiency 

of these resources, but also enhancing the perspective of flexibility that slack resources create. 

This theoretical framework shaped the development of hypotheses, which consisted of four key hypoth-

eses aiming to expose the relationship between slack resources and financial performance in a dynamic 

environment. The hypotheses first test for the main effects between slack resources and financial perfor-

mance, by analysing both the negative and positive aspects of slack resources. The hypotheses are further 

developed with additionally four hypotheses that test for both interactions and nonlinear relationships 

between slack resources and financial performance. The hypotheses are tested in three different time 

periods surrounding the financial crisis in 2007 and 2008 with a total of 2,006 US organizations. The 

statistical application of the OLS regression model is used to examine the hypotheses and test the assump-

tions affiliated with this type of regression model. 

The findings in the regression models show support for higher cash ratios leading to statistically signifi-

cant positive effects on financial performance during the financial crisis. Confirming that a high degree 

of short-term liquid assets provide organizations with flexibility and the capability of exploiting their 

internal resources in a dynamic environment. This positive assessment is followed by statistically signif-

icant negative impacts from higher debt, higher organizational slack, and higher R&D intensity. This 

indicates that organizations should aim for efficiency in respect to these slack resources. A combination 

of slack resources and efficiency is statistically proved, indicating a more balanced view resulting in 

improved financial performance.  

The results of this thesis underline the importance for organizations to evaluate their use of resources in 

dynamic environments to maximize their financial performance and obtain a sustained competitive ad-

vantage.
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1. Introduction 

1.1 Background 

“Innovate or die” as Peter Drucker famously declared it, implies that organizations must stay ahead of 

their competitors, otherwise they must change. If they fail to do both, they are doomed (Ignatius, 2014). 

The rationale, that organizations must strive to stay ahead of their competitors, is not a new perspective 

as Adam Smith (1776) introduced the “invisible hand”, being an unobservable market force, which au-

tomatically adjusted the market to reach the equilibrium.  

Classical economic theory suggests that only efficient organizations survive in the long rung whereas 

inefficient organizations do not survive. Having this in mind, this thesis emanates from the idea, that post 

financial crisis, economies are potentially more efficient, as inefficient organizations will not survive the 

financial crisis. History tells that microeconomic phenomena were well explained by classical economic 

research, however they failed to explain the Great Depression and neoclassical economists challenged 

classical economic theory. Neoclassical economists suggested that the consumer’s view of products drive 

supply and demand, creating the optimal market equilibrium and the optimal price. Organizations must 

therefore focus on the consumer’s view of their products.  

The resource-based view was later introduced to challenge the thoughts of neoclassical theory by intro-

ducing organizational resources. The attribute of resources combined with resource-based strategies was 

a new way for organizations to diversify themselves from their competitors and to create a competitive 

advantage in the market (Wernerfelt, 1984). For organizations to be competitive in the long run, their 

competitive advantage needs to be sustainable with their resources, containing specific attributes and 

needing to be Valuable, Rare, Imperfectly Imitable and Non-Substitutability (Barney, 1991). This led us 

to the impression that the key for organizations to survive is not just dependent on them either being 

efficient or inefficient, but rather how they utilize their resources to behave in complex- and dynamic 

environments.  
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Constant dynamic changes lead to so called “Hypercompetition” (Illinitch, 1996) being a state in the 

competitive environment, where instability is created in the market. The dot-com crash in 2001, the fi-

nancial crisis in 2007 & 2008 and the current ongoing Covid-19 pandemic are all evidence of the envi-

ronment, organizations operate in today, characterized by being increasingly volatile and uncertain. Or-

ganizations must adapt to the new reality of competition, if they want to compete and survive in the long 

run (D’Aveni, 1998).  

When adapting to new realities of competition, the toolbox used by organizations become outdated and 

they must come up with new processes to be able to compete in these changing environments (Bettis & 

Hitt, 1995). This leads us back to the famous quote from Peter Drucker “Innovate or die”. To fulfill the 

aspects of this quote, organizations need funds and resources to innovate, and thereby find a balance 

between existing business and allocating resources for innovation. March (1991) addresses this issue by 

introducing the concepts of exploration and exploitation in the context of organizations. For organiza-

tions to exploit, they need resources beyond their normal capacity, also known as slack (Nohria & Gulati, 

1996). The perception of slack resources has been widely discussed as academic research states that slack 

resources are waste for organizations (Williamson, 1963, 1964; Leibenstein, 1969). Opposed to the neg-

ative perception of slack resources, we have academic research stating the positive effects of slack re-

sources on organizational performance (Cyert & March, 1963; Bourgeois, 1981; Singh, 1986).  

Slack resources possess the ability to promote incentives for innovation and entrepreneurship in organi-

zations. These opportunities for innovative behaviour are unlikely to occur in fully optimized organiza-

tions (Bourgeois, 1981; Nohria & Gulati, 1996). Whereas slack earlier would have been seen as a burden 

for organizations and contributing to inefficiencies, slack resources are now a main driver for innovation 

in organizations (Damanpour, 1991).  

Organizations should focus on financial slack as a strategic tool in the strategy process and focus on the 

flexibility that financial slack creates for organizations competing in dynamic innovative environments 

(O’Brien, 2003). Utilizing on slack resources to generate a sustained competitive advantage by innovat-

ing is not a direct consequence of increasing R&D spending, instead organizations must align their R&D 

spending with the overall strategy, to maximize the impact of these innovations (Pisano, 2015). 
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1.2 Purpose & Research question  
The underlying driver of this thesis is the eagerness to understand how organizations best behave in a 

dynamic environment, when it comes to utilizing their resources to achieve the best financial- and com-

petitive results. Previous literature have tied the concepts of slack resources and financial performance 

together and explained the importance of slack resources as a factor of organizational performance and 

in some research as a hurdle for financial superiority.  

This relation has not been investigated in a dynamic environment like the financial crisis in 2007 & 2008. 

We test this relationship to see if there is coherence between organizations, which utilize their slack 

resources and at the same time improve their financial performance, while being pressured by dynamic 

changes in the environment. The following research question has been formulated and will be investi-

gated in this thesis: 

Research question: Should organizations aim for efficiency in a time of crisis? 

This research question is broken further down into two sub-questions, which will help answer the main 

research question: 

Sub question 1: How do slack resources affect financial performance, and how does this relationship 

affect the efficiency of organizations in a time of crisis? 

Sub question 2: Is it good to be fully efficient or do organizations need room for innovation in a time of 

crisis?  

This thesis will answer the research question starting with the theoretical framework of efficiency, slack 

resources, innovation, and financial performance. This theoretical framework creates the foundation for 

eight hypotheses exploring the relationship between slack resources and financial performance. The hy-

potheses are tested, using 2,006 US organizations in the time surrounding the financial crisis, 2004-2011. 

The OLS regression models are applied for the empirical testing of the US organizations in three different 

time periods. The results from the regression models will be discussed in relation to the theoretical frame-

work and whether there is statistically significant support for the hypotheses.  
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1.3 Contribution 
The contributions from this thesis will be to combine the already existing theoretical framework of slack 

resources and financial performance with the effects of changes in the economic environment during the 

financial crisis. This, combined with the theoretical view of innovation, will provide organizations with 

knowledge on how to behave in a changing dynamic economy like the financial crisis. The theoretical 

statements will be tested in different environments and from different perspectives using four financial 

performance measures covering both accounting and market angles. We take the theoretical relationship 

between slack resources and financial performance and analyse it more in dept by contributing with real 

examples of organizations from the empirical sample used in this thesis. With this further investigation 

of organizations from the sample, we nuance the already existing theoretical framework between slack 

resources and financial performance by combining existing literature with an empirical view on the re-

lationship. 

1.4 Delimitations  
It should be noted that this thesis aims to look at a more general perspective of efficiency in organizations 

and how their resources can affect their financial performance. We will analyse the results across indus-

tries with standardized variables to obtain a more general perspective of the situation in US organizations 

during the financial crisis. We will use a more statistical approach leaving out the real behaviour of 

organizations, and we will only focus on the financial perspectives of this problem. This is due to the 

implications of collecting behavioural data from a large sample, meaning that this thesis will have a more 

stringent take on the relationship between slack resources and financial performance. 

The use of only US organizations limits the findings to one geographical area, and it will be difficult to 

theorize the findings in other geographical areas. The variation in the size of the organizations from the 

empirical sample is rather large making it difficult to generalize the findings in a size perspective for 

organizations in different industries. 

 

 

 



Page 7 of 127 
 

1.5 Thesis structure 
The structure of this thesis can be seen in Figure 1. Chapter 1 contains the introduction and the research 

question, which is the foundation of this thesis. Chapter 2 is the research design, and it provides the 

reader with knowledge of how the approach has been in this thesis. This is followed by chapter 3, where 

we present the different perspectives in the literature and these perspectives are gathered in chapter 4, 

where we create the hypotheses for this thesis. Chapter 5 is addressed as the methodological part of the 

thesis, where we go through data and present the regression tools, as well as the dependent variables, 

independent variables, and the control variables. Chapter 6 outlines the application of the beforemen-

tioned methodological tools to help answer the hypotheses which we developed in chapter 4. Further, the 

chapter constitutes the regression models and the analysis of the results. In chapter 7 the empirical find-

ings are analysed in context with the results of the analysis by discussing the results in relation to indus-

tries and organizations. Chapter 8 discusses the findings from the analysis with the literature from chapter 

3 to see if the results are in line or oppose previous research studies. Chapter 9 demonstrates the different 

limitations in the thesis and gives suggestions for further research within the area of slack resources and 

financial performance. In chapter 10 we summarize the findings and conclude upon the results.  

 

Figure 1: Thesis structure. 
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2. Research design 
The research philosophy concerning this paper is built upon the research ‘onion’ presented by Saunders 

et al. (2019). The elements are the research foundation of this thesis, and each part of the framework will 

be presented next. We use this research method to illustrate and give the reader a clear idea of the struc-

ture of the thesis. 

2.1 Research philosophy 
The research philosophy concerns the expectations and assumptions the researchers have when trying to 

develop knowledge in a specific field of research. These assumptions will take different forms in partic-

ular stages of the writing process to help shape the knowledge and understanding of the questions in 

research. These are referred to as ontological assumptions, epistemological assumptions, and axiological 

assumptions (Saunders et al., 2019). The ontological assumptions are how we as researchers see the 

reality of this research project and therefore help determine which direction this research project is head-

ing. This research project is built on prejudiced assumptions that slack resources are good for organiza-

tions, and our philosophy that shapes this thesis is therefore that we expect slack resources to have a 

positive impact on financial performance in organizations. 

The epistemological assumptions describe the gain of knowledge and what knowledge that has a high 

degree of validity and use in the research (Saunders et al., 2019). The collection of data and knowledge 

in this research is highly explained by the positivistic way of approaching research. We use large samples 

of quantitative data on a numerous set of organizations spread across several different industries, which 

goes hand in hand with the positivistic scientific mindset of using measurable and observable facts (Saun-

ders et al., 2019). We then build hypotheses on existing theories and test them with the quantitative 

collected data. Therefore, we argue that this thesis has a high degree of validity. It is not sufficient only 

to have validity in our research and therefore we must also consider the concepts of reliability and gen-

eralizability.  

The concept of reliability states that the research must be consistent in findings and conclusions across 

the academic research area. We are testing the hypotheses in different time periods to see if there is 

consistency in our findings regarding the concept of reliability. We find the results to be somewhat con-

sistent throughout different time periods, indicating a high degree of reliability (Saunders et al., 2019).  
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As stated in section 1.4 our research is insufficient regarding generalizability, due to large samples of 

quantitative data only focusing on the US markets. As we will go through in section 5.1.1, there are 

different accounting standards between US organizations and, for example European organizations, 

which could lead to problems of generalizability. However, much existing literature has focused on re-

search regarding US organizations still being widely used in Business School and Universities across 

continents. Therefore, we argue that the findings of this thesis are relevant for research in other markets 

and to some degree generalizable.  

The third and last assumption, axiology, concerns the values in the research process, specifically how the 

researchers deal with own ethics and values in the research process (Saunders et al., 2019). Concerning 

the value question in this research, we are very objective and are not affected by values in our research 

process. This should be clear when reading the literature review where we try to get multiple perspectives 

on each theory to catch multiple opinions and not just our own. This should also be clear in all three 

assumptions that we highly value objectivism in our approach, due to the observable and measurable 

facts in our social reality (Saunders et al., 2019). 

2.2 Research approach  
There are three ways of approaching a research paper: Deductive, inductive, and abductive. The deduc-

tive approach takes a starting point in existing literature and typically ends up in a hypothesis test of the 

existing literature. The inductive approach starts out by gathering data and then establishes theory based 

on this data collection. Lastly, the abductive approach describes how the researcher collects data to ex-

plore themes and patterns in existing literature, and then improve or invent new ideas in the literature 

and test that with new data (Saunders et al., 2019). 

This thesis clearly builds upon the deductive approach of analysing a research area. The thesis starts with 

introducing and discussing existing literature within the area of strategic management, leading up to a 

discussion and presentation of theory within slack resources. These theories establish the foundation for 

the creation of different hypotheses that can help explain and answer the research question. It is typical 

for a deductive approach to draw up different hypotheses and test them with the chosen analysis tools 

(Saunders et al., 2019). The hypotheses in this paper will be tested statistically by conducting a regression 

in the form of the Ordinary Least Squares (OLS) model. A brief introduction to the OLS model will be 

given later in the methodology section. 
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2.3 Research strategy 
When doing research, it is important to have a clear strategy on how to approach the research question. 

Saunders et al. (2019) present several different strategies, which all goes hand in hand with the previous 

mentioned research approaches. The strategies are experiment, survey, case study, action research, 

grounded theory, ethnography, and archival research (Saunders et al., 2019). We have to clarify that these 

strategies are not exclusive, meaning that more strategies can be used in the same research, as is the case 

in this thesis. We will not elaborate on each of the research strategies, but instead focus on the strategies 

that are used in this research. 

The Experiment strategy is potentially one of the most classical forms of research strategies, as the pur-

pose of this strategy is to discover links between certain types of dependent and independent variables 

(Saunders et al., 2019). The elements of linking the dependent- and independent variables, combined 

with the theoretical building of hypotheses, show that this thesis uses the experiment strategy to a wide 

extent. To supplement the use of the experiment strategy, we also use archival research, since we conduct 

our research on a foundation of existing and historical literature (Saunders et al., 2019). 

2.4 Research choice  
The fourth element of the research ‘onion’ is the choice of research made in this research paper. Saunders 

et al. (2019) distinguish between three types of choices in the research process called mono, mixed and 

multi-method. The mono-method is where the researchers only use one choice of methodology: Qualita-

tive method or quantitative method. The mixed method combines quantitative- and qualitative method-

ology to create an analysis based on a dataset. Lastly, the multi-method is much like the mixed method, 

but instead the multi-method has variety of outcomes when working with data (Saunders et al., 2019). 

As mentioned earlier this research project works with a quantitative positivistic view and will therefore 

comply with the choice of mono-method. 
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2.5 Time horizon and data collection/analysis 
When discussing the timeframe of a research project, we generally speak about two types, namely lon-

gitudinal and cross-sectional (Saunders et al., 2019). Longitudinal research projects stretch over a longer 

period with different observations and data collections, which results in an analysis of a phenomenon. 

Cross-sectional analysis is on the other hand built upon a singular phenomenon at a particular point in 

time (Saunders et al., 2019). This thesis tries to prove a coherence between different averaged dependent- 

and independent variables at a given time, which characterizes a cross-sectional study.  

The last part of the research ‘onion’ is the data collection and analysis part. This area will be covered in 

section 5, where we elaborate on the methods used to collect and analyse the quantitative data. 

3. Literature review 
This section will take starting point in the basis foundation of optimization in micro- and macro environ-

ments and will then move over in the strategic management field and especially how organizations im-

prove their market positions and how to overcome dynamic markets. This section will then challenge 

these thoughts with innovative perspectives and look at how this can affect organizations. In the end it 

will look at how slack resources comply with innovation and optimization from the perspective of an 

organization. 

3.1 Economic theory  
The original thought of this thesis is that an organization needs to be efficient to improve organizational 

performance in a situation of crisis. Thus, we start out by investigating some fundamental economic 

theories. The theory surrounding macroeconomic perspectives today is built upon the early thoughts by 

classical economists like Adam Smith. Adam Smith (1776) came up with thoughts of an unobservable 

market force, which automatically adjusted the market to reach equilibrium. This was called the “invisi-

ble hand”. The “invisible hand” has had difficulties explaining financial crises throughout the years, 

because if the “invisible hand” exist markets should be able to correct itself without government inter-

ference (Keynes, 1926). 

To challenge the classical economic theory, the neoclassical way of thinking emerged in the early 19th 

century (Keynes, 1926). Early neoclassical economists are focused on the efficiency and optimization of 

profits, where they challenge the views of classical economics, arguing that the cost of labour and capital 

are the main drivers of the prices and the values of the products (Lucas, 1976).  
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On the contrary, the neoclassical economists elaborate on the connection between price and demand. 

First of all, this implies that the products have a higher price than just the cost, and secondly the con-

sumer’s perception and view of the products play a role in the price-setting (Lucas, 1976). The con-

sumer’s view of the products drives supply and demand, which creates the optimal market equilibrium 

and the optimal price. From the perspective of an organization, the theory of firm states that organizations 

live and breathe based on profit maximation decisions (Simon, 1979). 

Additionally, this implies that one of the key building stones of the neoclassical perception is rational 

economic behaviour. Rational behaviour is an assumption in many economic models and implies that an 

agent who is rational has monotone preferences and consequently the agent will obtain higher utility 

from a larger or just as large disposable consumption (Whinston, et al., 1995). The rationality concept in 

neoclassical models is criticized because of human-beings often lack rational behaviour and one must 

take the general behaviour of these human beings into account.  

Modern day macroeconomics build upon the neoclassical and the Keynesian way of thinking, along with 

the contribution of rational expectations in macroeconomics (Lucas, Expectations and the neutrality of 

money, 1972). Altogether, this means that the economic models of today are built on a strong foundation 

of micro- and macroeconomic theories, which further rely on the assumptions of profit maximization in 

the firms and utility optimizing households. The financial crisis has however raised question to how we 

interpret macroeconomics: Since the rationality in economics did not help during the financial crisis, 

should human beings be seen as irrational instead? (Ariely, 2009). 

3.2 Resource-based-view 
These original thoughts of rationality and economic behaviour are important building stones for distinct 

perspectives in strategic management and especially within the creation of competitive advantage. The 

equilibrium process of the neoclassical models does not comprehend the competitive environment be-

tween organizations which is the central problem of strategic management. The resource-based view 

contrasts the thoughts of neoclassical theory by introducing organizational resources as an important 

attribute. 

Corporate strategy is the formula for organizations on how to compete in different business areas, by 

converting resources and competencies into competitive advantages in the market (Andrews, 1971). This 

is a slightly different take on the economic toolbox, as most theories build on the product-market side. 
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Organizations hold a skillset which contains the resources for maximizing profits and optimizing organ-

izations, also stated as the strengths and weaknesses of organizations (Caves, 1980). Organizations need 

to move away from only focusing on constrained-maximation problems and start focusing on the busi-

ness strategy (Caves, 1980). The resource-based view (RBV) gives a new aspect on the original thoughts 

of growth, competitive strategies, and the maximization of organizations.  

Wernerfelt (1984) introduces the resource-product matrix, where he looks at the capabilities of resources 

in growth strategies compared to the Boston-matrix, which is more focused on the affection of products. 

In other words, these resource-based strategies are a new way for organizations to diversify themselves 

from their competitors, and eventually create a competitive advantage in the market. This competitive 

advantage is created by exploring the different growth patterns in the existing resources, but also in the 

development of new relevant resources in organizations (Wernerfelt, 1984). Competitive advantage is 

not completely sufficient for organizations, since they need to be competitive in the long run, also known 

as sustained competitive advantage (Barney, 1991). To obtain this sustained competitive advantage the 

resources of organizations need to contain some specific attributes (Barney, 1991). According to Barney 

(1991) resources need to be Valuable, Rare, Imperfectly Imitable and Non-Substitutability. The resources 

are valuable, when they contribute to increasing the effectiveness and efficiencies of the strategies in 

organizations. Resources are considered rare, when the distinct type of resource has a uniqueness com-

pared to their competitors. The two first characteristics are important for organizations to obtain a com-

petitive advantage. However, if organizations want to have a sustained competitive advantage, they need 

to have resources which are imperfectly imitable. Lastly, the resources need to be non-substitutable with 

other resources within the organizations. If the resources have these four attributes, then organizations 

can utilize them and create sustained competitive advantages (Barney, 1991). 

The RBV perspective has highly relevant and important implications when it comes to corporate strategy 

in a single business strategy. Resources in organizations have a wide range of possibilities and can help 

organizations differentiate between resources in single businesses and help optimize the corporate strat-

egy by diversifying themselves from their competitors (Peteraf, 1993). The resource-based model is es-

sential for managers, who strive for competitive success with the help of specific resources within their 

organization (Peteraf, 1993). The competition for organizations only focusing on the RBV side will be 

very tough.  
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The focus on resources is too one-sided, meaning that other perspectives need to be a part of the strategic 

decisions in organizations. To maximize the quality of the RBV perspective, organizations need to inte-

grate the resources with demand orientated perspectives (Priem & Butler, 2001). The interaction with the 

market is inevitable for organizations, and the market effects will therefore also play a role in determining 

the value of the resources through external treats and opportunities (Priem & Butler, 2001).  

Another perspective to the original thoughts of the RBV model is the inclusion of Transaction-Cost Eco-

nomics in the discussion. Transaction-Costs Economics are the cost of doing a transaction with a coun-

terpart and Williamson (1979) defines transaction cost as the cost of running the economic structures of 

organizations. These transaction costs should be evaluated before making economic decisions, to opti-

mize economic efficiency in organizations (Williamson, 1979). Transaction costs are excluded from the 

RBV perspective, and the perspective does therefore lack in the analysis of the possible value creations 

from the transaction cost perspective (Foss, 2003). These value creations can be reached through either 

reducing the transaction cost or reducing the deadweight welfare loss as a result of transaction costs 

(Foss, 2003). By implementing transaction cost in the strategic development, organizations will be better 

suited for analysing the competitive strategy and how to approach this strategy (Foss, 2003) 

Competitive strategy is the building stone of demand-orientated perspectives, where the goal is to create 

a sustained competitive advantage. As mentioned, academics argue that demand-orientated perspectives 

should be explored together with the RBV perspectives. When applying demand-orientated perspectives, 

the focus is more on how organizations can improve their position in the market and their profitability, 

through diversification and competitive strategies. Michael Porter (1980), who is the founder of the Five 

Forces, states that competitive strategy is all about increasing organizations’ competitive advantages in 

business areas that those organizations operate in. On the contrary, the corporate strategy focuses on the 

business areas to be in and how to manage these different business areas (Porter, 1987). Through a di-

versification study of large US organizations, Porter (1987) found that these organizations lacked good 

corporate strategies, which resulted in lower creations of shareholder value. Diversification of organiza-

tions can happen both in related and unrelated situations, and research from Bettis (1981) shows that 

related organizations outperform other organizations, when they value research and development (R&D) 

expenditures. In other words, organizations that invest in R&D should have a competitive advantage in 

a market with related diversified organizations (Bettis, 1981).   
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The strategy process is not straightforward, meaning the process strategies have two types of outcomes: 

Emergent & Deliberate (Mintzberg & Waters, 1985). Emergent strategies are the more unplanned ac-

tions, and the deliberate strategies stem from the more organized set of actions. Mintzberg & Waters 

(1985) argue that a good manager needs to balance the emergent and deliberate strategies, to react the 

best possible way in every strategic situation. The beforementioned strategies are all very rational or 

controlled by top-management. Hart (1992) comes up with an integrative framework for strategy-making 

processes that challenges these original thoughts of strategy. The thoughts of this framework are clear: 

The process of strategy-making is no longer only an integrated part of the top-management, but a com-

plementary process between the top managers and the members of the organization (Hart, 1992). This 

interactive strategy-making between centralized planning in the top-management and insights from the 

decentralized departments around the organization can help organizations deal with unpredicted crises 

and situations (Andersen, 2015). This combination of ongoing knowledge from the frontline of organi-

zations with the forward-looking strategic planning from the top-management, gives organizations the 

best conditions in the market (Andersen, 2015). 

3.3 New competitive environment  
Since this thesis touches upon how organizations are best positioned entering a crisis, it is highly relevant 

to look at academic literature explaining how to behave in complex and dynamic environments. These 

constant dynamic changes lead to a so called “Hypercompetition”, being a state in the competitive envi-

ronment, which creates instability in the markets, resulting in everchanging strategic frameworks in or-

ganizations (Illinitch, 1996). Hypercompetition is generated through constant disruptive strategies from 

rivals in the industry testing each organization to its supreme. This means that the current paradigms in 

organizational theory are put on test and Illinitch (1996) suggests that a paradigm shift needs to happen, 

due to the imperfections in the old paradigms. As D’Aveni (1998) describes this state of competition: 

”Western firms, having begun the process of becoming lean, must now become mean. Welcome to the 

new era of hypercompetition.” (D’Aveni, 1998, p. 195). Organizations need to adapt to the new reality 

of competition if they want to be able to compete and survive in the long run (D’Aveni, 1998). The 

increasing competition among organizations in a variety of industries has earlier been discussed in what 

we call Porters-five-forces.  
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Porter (1979) introduces the five-forces seen from an industry perspective: Threat of new entries, Buyer 

power, Supplier power, Threat of substitutions & Rivalry competitiveness. These five-forces constitute 

a framework of how to optimize profitability based on the threat and competitiveness in a given industry 

(Porter, 1979). To further elaborate on this, the dynamic capabilities framework was developed to give a 

new take on the original thoughts of Porter (1979) by utilizing internal and external competences to react 

on the everchanging dynamic environments that organizations compete in (Teece et al., 1997). To explain 

the concept of dynamic capabilities, we first elaborate on dynamic as the ability to renew their compe-

tences and their expertise, being that organizations have coherence between this and the changes in the 

business environment (Teece et al., 1997). The capabilities are the task of balancing the skills and re-

sources of organizations to best match the changes in the dynamic environment. The dynamic capabili-

ties’ framework contributes by explaining what organizations’ competitive advantage depends on in a 

dynamic environment with accelerated and disruptive technological changes (Teece et al., 1997). 

The whole transformation in the strategic landscape is also framed in the concept of Strategic Business 

Exit (SBE), which is a way of mapping the strategies behind a dissolvement of a business inside an 

organization, also referred to as the Bower-Burgelman (B-B) process model (Burgelman, 1996). The B-

B process model consists of three levels of hierarchy in organizations: Top, Middle and Operational, with 

two overall levels of strategy: Business Level and Corporate Level. The Business level then consists of 

two subprocesses: Definition and Impetus and the corporate level consists of two subprocesses: Strategic 

context and Structural context (Burgelman, 1996). The key takeaway from this model is the ability to see 

the connection between the resource allocation from the bottom-up strategic actions and their competi-

tion for the rare allocation of resources and attention from top-management (Noda & Bower, 1996).  

Noda & Bower (1996) challenge the original thoughts of the B-B process model by capitalizing on the 

elements of the model. They come up with new findings by extending the original model to include the 

possibility of comparing one single business across multiple organizations, instead of numerous busi-

nesses within the same organization. By looking at these organizations facing similar business opportu-

nities, they suggest that organizations which use strategy making as a product of a repeat number of 

resource allocations, have a pragmatic way to handle the strategy process (Noda & Bower, 1996).  



Page 17 of 127 
 

3.4 Innovation 
We have now touched upon academic literature elaborating on different strategies which can improve 

organizations and increase their profitability. Furthermore, we touched upon how organizations should 

react in the dynamic changing environment they compete in. Some of the academic research indicates 

that innovation is the best answer for solving the obstacles of an everchanging competitive environment 

and to gain a sustained competitive advantage in the market. This section will look at different approaches 

and implications of innovation, and how innovation can help organizations to retain their competitive 

market power. Additionally, we will discuss how slack resources are relevant in these dynamic situations, 

and how innovation can be linked to this. 

Organizations must constantly adapt to the dynamic competitive environment to prevent their current 

products and processes from becoming outdated, so they invent new processes to be able to compete in 

their industry (Bettis & Hitt, 1995). The changes are especially happening in the technological area, 

where we see a constant change in the automatization in processes with the help of the technological 

development. Bettis & Hitt (1995) identify technological trends as: Increasing rate of technological 

change, the information age, increasing knowledge intensity and the emergence of positive feedback 

industry. These four implications are the main contributors to the change in the competitive environment 

and organizations need to be flexible, ready to change and innovative (Bettis & Hitt, 1995). How do you 

ensure to maintain a perfect balance between existing business, and still save resources for innovation 

and new business opportunities? March (1991) contributes by introducing the concepts of exploration 

and exploitation in the context of organizations. Exploration is the situation where organizations look for 

new possibilities through innovation or further risk taking. Exploitation is the refinement of existing 

business operations, and looks for efficiencies and improvement of the execution of existing processes 

(March, 1991). Harmony is the keyword when organizations elaborate on the possibility of using these 

two approaches. Harmony between the two approaches is essential to secure the quality of the trade-off 

between them. The importance of the trade-off between these two concepts concludes that exploitation 

is more effective in the short run, but in the long run a higher focus on exploitation would be self-de-

structive for organizations (March, 1991).  
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If we look at innovation from a logical point of view, it seems rational that the exploration of new ideas 

and innovations in organizations is critical to stay relevant in a dynamic and everchanging market. To 

understand why many organizations still lag the degree of innovation we first have to understand the key 

elements of innovation, and why strategizing innovations of organizations is critical for success.  

Creative destruction is an innovative process where new ideas and production replace old and outdated 

ones. In other words, the markets are dynamic and in constant change, so organizations must adapt and 

innovate to survive in the macro- and microenvironment (Schumpeter, 1942). New technologies innovate 

existing businesses, which increase the value of the output and the efficiency of the input, also referred 

to as the invisible hand by Adam Smith (1759).  

The innovative changes, when adapting to new dynamic environments can be approached in various 

ways. In this thesis we will focus on incremental innovation and radical innovation. Incremental innova-

tion is when organizations innovate on already existing products, services, or processes and by that, 

organizations build on their existing competences (Thusman & Anderson, 1986). On the contrary, radical 

innovation is a whole new take on the existing business, and the invention of new products and processes 

also referred to as competence-destroying technologies (Thusman & Anderson, 1986). The risk when 

performing radical innovations and disrupting the markets is higher compared to when organizations use 

incremental innovations to improve existing businesses. The higher risk in radical innovations is a con-

sequence of the need to obtain new competencies and know-how within the new area of exploration. 

Combining innovation with organizational strategy is essential, and organizations need to have a balance 

between exploration and exploitation (March, 1991). Pisano (2015) gives examples of how Microsoft 

and Apple have been innovating on their existing businesses for many years referred to as routine inno-

vation, instead of solely focusing on new disrupting innovation, resulting in large cash-cows for both. 

The cash-cows are a result of disruptive innovations, such as Microsoft introducing Windows in 1993 

and ever since, Microsoft has just updated this existing technology, meaning there is not always a reason 

“to reinvent the wheel”. The difficult part of this innovation is to have the right strategy to balance each 

type of innovation to create the most value for consumers (Pisano, 2015). From a risk-perspective we 

generally see higher risk related to radical innovations, and Baumol (2005) concludes that large organi-

zations tend to have a focus on developing incremental innovations, as it is less risky, and the new in-

ventions (radical innovations) are a product of entrepreneurs and start-up organizations.  
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The empirical study to support this statement focused on patent approvals among smaller organizations. 

The study found evidence for smaller organizations having better technological patents, and constantly 

increasing their share in the total list of innovative organizations with breakthrough patents and innova-

tions (Baumol, 2005).  

Innovation is one thing, but organizations also need to have a clear strategy on how to approach innova-

tion in their competitive setting. If organizations do not have a clear strategy, it becomes difficult for 

them to know which trade-offs they will face in various situations, and how to design the systems and 

processes to align with the innovation process, as well as aligning the organization with the priorities of 

the new complex innovative processes (Pisano, 2015). In other words, it is not enough for organizations 

to increase their R&D spending, they must have a clear strategy, or else they are stuck with the same 

point of origin (Pisano, 2015). Organizations must have a clear view of which type of innovation that fits 

their overall strategy. This is important, as organizations need to know how to create value from these 

innovative processes. Besides having a clear strategy on how to utilize their R&D spending, organiza-

tions need to have some sort of funding, as R&D costs tend to be relatively high. Furthermore, the choice 

of financing strategy is important for organizations competing in an environment driven by R&D invest-

ments (O’Brien, 2003). Organizations that compete in environments driven by R&D should have a par-

ticular focus on financial slack as a strategic tool in the strategy process. Organizations, who do not value 

the flexibility that financial slack creates, are more likely to perform worse than their competitors 

(O’Brien, 2003). Next, we will elaborate on the different types of slack, which can be helpful for organ-

izations competing in a dynamic environment, both organizations that strive for a R&D intensive strategy 

and those who use other strategic tools to create a sustained competitive advantage. 

3.5 Slack resources in organizations 
The concept of slack resources effects innovation in organizations, as organizations need resources be-

yond their normal capacity to innovate and explore new opportunities in their businesses (Nohria & Gu-

lati, 1996). Slack resources are one of the main drivers in affording and having the ability to innovate in 

organizations (Damanpour, 1991). This also means that slack resources, which could be defined as excess 

personnel, capacity, financial resources etc. have the capability of creating competitive advantages 

through innovations. However, organizations do also meet intense competition in the global markets, 

hence organizations also need to reduce or eliminate slack resources to stay competitive.  
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We will present different views on slack resources, and how diverse types of slack resources can com-

plement each other as well as financial performance in organizations. 

When discussing the concept of slack resources, we have chosen to differentiate between absorbed slack 

and unabsorbed slack. Singh (1986) tests the relationship between absorbed- and unabsorbed slacks ef-

fect on the performance in organizations, and Singh (1986) finds a relationship between high levels of 

absorbed- and unabsorbed slack and good performance. Unabsorbed slack is known as easy to recover, 

and absorbed slack is the resources that organizations have tied up in their operations and therefore they 

cannot be recovered on a short-term basis (Nohria & Gulati, 1996). 

3.5.1 Unabsorbed slack resources 
Unabsorbed slack resources which primarily consist of financial slack, will be discussed next in context 

with different perspectives on cash management and capital structure.  

Myers and Majluf (1984) introduce a model built upon the prejudice that management knows more about 

the value of organizations than outside investors. We will therefore see an accumulation of asymmetric 

information between the two groups. The constraints from asymmetric information in organizations com-

plicate the choice of financing for projects leading back to cash holdings as a sufficient way of undertak-

ing sound investment opportunities for organizations. (Myers and Majluf, 1984). Cash can be accumu-

lated in periods where organizations restrict dividends or issue stocks. The potential loss of organizational 

value ex ante for reducing financial slack will increase, since organizations do not have the possibility of 

using the accumulated cash to invest in positive net present value (NPV) projects (Myers and Majluf, 

1984). 

In contrast to the rather positive view on the accumulation of cash in organizations, the Free Cash Flow 

Theory from Jensen & Meckling (1976) perceive cash holdings in organizations more negatively. The 

Free Cash Flow Theory which is built upon agency theory between managers and shareholders in organ-

izations, states that managers will invest free cash flows of the organization in negative NPV projects 

(Jensen & Meckling, 1976). Managers are unwilling to obtain debt financing or pay out dividends in the 

Free Cash Flow Theory, instead managers stack up free cash flows or conduct overinvestments. Besides 

the agency problem of managers investing in negative NPV projects, the managers also tend to invest in 

projects, which are not approved by the shareholders in the organization (Jensen & Meckling, 1976). 

This is contrasting to Myers (1977), which raises the problem of underinvestment in organizations.  
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When there is coherence between the management and the shareholders, alignment problems with the 

debtholders in organizations can arise. Management will tend to reject positive NPV projects, which 

could potentially raise the value of the organization. This happens if management has knowledge that 

bondholders will get more value compared to the shareholders of the organization (Myers, 1977).  

The pattern of accumulating cash in organizations during dynamically changing environments is im-

portant to have in mind, when looking at the positive/negative effects of cash on financial performance. 

Almeida et al. (2004) differentiate between constrained and unconstrained organizations, when address-

ing the implications of cash management. Variation in the patterns of cash holdings should vary over 

time depending on the business cycle in the macro economy. Empirically, constrained organizations 

would increase their willingness to retain their cash flows following shocks in the macroeconomic envi-

ronment and unconstrained organizations would not (Almeida et al., 2004). 

Other than short-term liquid assets such as cash to finance projects, organizations can utilize their re-

sources from the capital structure. Financial leverage, which is the use of debt in financing organizational 

goals and projects, is used in this paper and is of high relevance to the discussion of the optimal capital 

structure in organizations. The topic of capital structure has been broadly debated throughout the years 

where multiple academics in the research community have had different opinions on the topic. Next, we 

will present different perspectives on how organizations can approach their capital structure decisions, 

and how these theories compliment and differentiate from each other.  

The Trade-off Theory is the theory of balancing tax deductions on debt and bankruptcy cost in the right 

trade-off. This means that organizations will increase debt as long as the marginal increase in the tax 

shield exceeds the possible bankruptcy cost (Kraus & Litzenberger, 1973). Organizations with a lot of 

taxable income and relatively safe tangible assets should aim for higher debt target ratios compared to 

organizations with the opposite. This is especially relevant in this thesis, where the level of financial 

leverage is tested in the financial crisis. 
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The Pecking Order Theory touches upon the same area of capital structure, but with a different take on 

how to gain the optimal structure of the capital. The Pecking Order Theory has three levels of funding: 

Internal funding, Debt financing and Equity financing, where internal funding is preferred rather than 

debt- and equity financing (Myers & Majluf, 1984). The use of internal funding is the result of asymmet-

ric information where the managers in organizations have a greater knowledge of investment opportuni-

ties compared to the external stakeholders (Myers & Majluf, 1984).  

The Pecking Order Theory differs from the Trade-off Theory by not having a target debt ratio, instead 

the level between debt and equity is dependent on respectively the price of debt in the markets and in-

vestment opportunities for organizations (Myers & Majluf, 1984). The theories match on especially two 

areas, that large organizations with many real assets should finance by debt and organizations with high 

market-to-book ratios should not use debt finance at all (Kraus & Litzenberger, 1973; Myers & Majluf, 

1984). The Pecking Order Theory and the Trade-off Theory have been tested empirically by Graham & 

Harvey (2001) by surveying 392 Chief Financial Officers to see if the theories would hold in real organ-

izations. The results backed up the Pecking Order Theory and the Trade-off Theory (Graham & Harvey, 

2001). 

The homogeneity between the Trade-off Theory and the Pecking Order Theory is that they both have an 

opinion on how organizations should use their capital structure in the best way to finance projects. Merton 

Miller and Franco Modigliani developed a theorem called the M&M Theorem, which states that the value 

of organizations is independent of how they structure their capital funding (Modigliani & Miller, 1958). 

With the given assumptions of the M&M Theorem in place, they argue that there is no difference whether 

organizations finance projects by debt, equity, or internal reinvestment of profits, meaning that the value 

of organizations is defined by the assets in place and future earnings of organizations (Modigliani & 

Miller, 1958). This theorem is also opposing the views of Myers (1977), who highlighted that the obtain-

ment of debt can have significant results on the value of organizations, and he therefore underlines the 

importance of the capital structure on organizational value. 
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These theories show different perspectives on how unabsorbed slack resources both with cash and with 

capital structure can be relevant for organizations. The use of unabsorbed slack resources could be useful 

for organizations competing in dynamic everchanging environments, since unabsorbed slack resources 

will help benefit the flexibility of organizations to do strategic moves into innovation and/or mergers and 

acquisitions.  

3.5.2 Absorbed slack resources  
As earlier mentioned, absorbed slack resources were the possible slack tied up in already existing busi-

nesses and processes in organization. In this thesis, absorbed slack resources will be represented through 

organizational slack as well as the R&D intensity. 

Organizational slack is viewed both positively and negatively in the literature, where one-part states that 

slack is a sign of lack in competence and waste in organizations (Williamsson, 1963, 1964). Leibenstein 

(1969) introduced the concept of X-efficiency, which represents the gap between the existing efficiency 

and the optimal allocative efficiency. Leibenstein (1969) attacked the original neoclassical economists 

by stating that organizations are not rationale in their way of handling the business, their mindset is not 

all about maximizing output and minimizing input. Instead, the efficiency is related to the degree of 

competitiveness that organizations face in their environment. This argument for X-efficiency was sup-

ported by empirical evidence from the analysis of organizations with little to no competition. The em-

ployees of these organizations tended to have a lower degree of working effort compared to employees 

in organizations with a higher degree of competition. These findings conflict with rational economic 

behaviour and dismiss the original thought of agents maximizing utility in any given situation (Leiben-

stein, 1969). 

Opposed to these negative views, we now present research with a more positive attitude towards the use 

of slack resources in organizations. Multiple researchers state that by utilizing the possibilities that slack 

resources have, organizations will experience improvements in their performance, and ultimately, im-

provements of the competitive advantage in organizations (Cyert & March, 1963; Bourgeois, 1981; 

Singh, 1986; Nohria & Gulati, 1996). The existence of slack resources has been highly debated, but Cyert 

& March (1963) state that slack resources have a high effect on resolving political goal conflicts in or-

ganizations, which makes slack resources crucial to prevent organizations to break apart.  
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In other words, slack resources are positively related with organizational performance, so when slack 

grows, organizations perform well (Cyert & March, 1963). Historically, slack resources have not been 

exploited as an operational concept and it has not been demonstrated academically how slack resources 

are created, but how organizations can optimize processes and get rid of it (Bourgeois, 1981). Specifi-

cally, it has not been proven that organizations use of slack resources is a result of rational planned 

outcomes (Cyert & March, 1963; Bourgeois, 1981).  

Innovation is not possible without slack resources in organizations, since the development of new pro-

cesses and products in organizations is not possible without spared resources (Bourgeois, 1981). Organ-

izational slack creates a culture of entrepreneurs, who have time and resources to innovate existing busi-

nesses and develop new projects. This could not have been done if organizations were fully optimized 

with no slack resources for exploration (Bourgeois, 1981; Nohria & Gulati, 1996). This means that re-

searchers argue for a close relationship between the utilization of slack resources and how it positively 

can affect innovation through R&D intensity in organizations.  

The literature above points in extremely different directions, but none of the theories argue for a relation-

ship with a mixture of both directions. Nohria & Gulati (1996) talk in favour of an inverted U-shaped 

relationship between innovation and slack resources. Too little slack constrains innovations and restrains 

the courage to innovate. On the other hand, too much slack inhibits innovation, and increases the likeli-

hood of worse innovation strategies being pursued (Nohria & Gulati, 1996). In an analysis of slack re-

sources’ influence on performance in 900 privately held firms, George (2005) found that there is a cor-

relation between slack resources and financial performance. The links between slack resources and fi-

nancial performance differed across different types of slack resources and yielded the most significant 

results when using low-discretion slack (George, 2005). The significant relationship between low-dis-

cretion slack and financial performance showed an inverted U-shaped relationship in private-held organ-

izations. 
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3.5.3 Real options - Innovation and slack 
Historically, the NPV method has been widely used when investing in projects, with the valuation stem-

ming from the discounted cash flow (DCF) method. This is considered fairly pragmatical to the extent 

that the project would be accepted if the NPV is positive, however if the NPV is negative the manager 

would pass on the project. In reality, this is unrealistic as the managers would constantly monitor projects 

over a lifetime and suppose the project is successful, it may be expanded, otherwise the project may be 

cut back or abandoned (Myers, 1984). 

This is where we see the link with real options, as organizations have the option to modify their projects, 

and the right but not the obligation to do so. As with financial options, the buyer of the real option has 

the right but not the obligation to exercise it. These real options can be acquired either by investing in 

R&D, product design, quality improvements etc., or organizations may choose a direct capital invest-

ment. For example, when investing in a project, stage one seems to have a negative NPV, however it 

may open for stage two, which may have a positive NPV. In the event of a real option leading to a positive 

NPV and the option being “in the money”, organizations need to exercise the option at the right time, 

meaning that organizations would buy the assets that ultimately produce a positive NPV. However, if the 

option is “out of the money”, organizations do not expect the investment to result in a positive NPV. 

Organizations then have the possibility to abandon this option (Myers, 1984).  

As described, innovation is not possible without slack resources in organizations, since it is a requirement 

to use spared resources to be able to utilize real options (Bourgeois, 1981). If organizations should make 

use of real options, such as investing in R&D, then organizations must possess some kind of slack re-

sources. Especially, when exercising real options, organizations must either possess excess liquidity or 

reach out to the financial markets to finance the assets that seem to yield a positive NPV. If the investment 

in stage one is successful, the quicker and easier organizations could move on to stage two, the better 

(Brealey et al., 2016). This suggests that organizations would prefer to possess excess liquidity or have 

easy access to financial leverage to exercise their real options. 

These decisions of exercising real options regarding R&D activities can either be centralized or decen-

tralized. Until the adoption of the multidivisional ('M-form') structure as Du Pont pioneered, R&D activ-

ity was centralized like most other functions in organizations. With the 'M-form' organizations now de-

centralizing their research activities to a divisional level.  
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A survey from 1994 by the Industrial Research Institute indicates that there exist three wider variations 

in R&D organizational structures: Centralized R&D structure, Decentralized R&D structure and a Hy-

brid R&D structure (Argyres & Silverman, 2004). 

Within the centralized R&D structure, the organizations’ research activities are controlled by one single 

executive, whereas the research is conducted exclusively within divisions or business units for the de-

centralized R&D structure. For the Hybrid R&D structure, research is conducted both within divisions 

or business units and within a centralized function. Regarding the centralized R&D structure, the execu-

tive reports to corporate-level executives such as the CEO or President, however for the decentralized 

R&D structure, R&D directors report to division general managers and for the Hybrid R&D structure, 

the R&D director reports to the division general manager, who then reports to corporate-level executive 

(Argyres & Silverman, 2004). 

Argyres & Silverman (2004) also find that innovations with a higher level of impact and impacting a 

broader range of technological areas, are generated from organizations with a centralized R&D structure 

and centralized R&D budget authority (i.e., funds coming from corporate headquarters), compared to 

organizations with a decentralized R&D structure. This suggests that investing in real options and hereby 

the R&D intensity seems to have a higher level of impact when it is a product from the corporate-level 

executives such as the CEO or President.  

3.6 Findings in the literature review 
We have now touched upon different areas of literature, which has provided us with different perspec-

tives going into the hypothesis development and the analysis. The relation between the literary perspec-

tives will be further explored and discussed in relation to each other when the argumentation for the 

hypotheses takes place. An overview of the literature presented can be found in Table 1, where the per-

spectives are easier seen in context. 
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Table 1: Findings in the literature review. 

Table 13:
Resource-based-view &

Transaction Costs
Demand-oriented perspectives

& Strategy-making
New competitive

enviroment

Andrews (1971)
Converting resources

into competitive advantage

Michael Porter (1980)
Increasing competitive advantage

in key business areas

Porter (1979)
Porters-Five-Forces

Williamson (1979)
Cost of running

economic structures

Bettis (1981)
Related & Unrelated diversification

Illinitch (1996)
Hypercompetition

Caves (1980)
Resources for

optimizing the organization

Mintzberg (1985)
Emergent & Deliberate strategies

Burgelman (1996)
B-B model three levels of

hierarchy in an organization

Wernerfeldt (1984)
Resource-Product-Matrix

Michael Porter (1987)
Corporate strategy - Managing

the business areas in an organization

Noda & Bower (1996)
Strategy making with
resource allocation

Barney (1991)
VRIN and sustained
competitive advantage

Hart (1992)
Integrative framework
for strategy making

Teece et. al (1997)
Dynamic Capabilities

Peteraf (1993)
Diversifying resources

Andersen (2015)
Centralized planning combined
with decentralized knowledge

D’Aveni (1998)
Organizations live and

compete in hypercompetition

Priem & Butler (2001)
Maximize RBV with

demand orientated perspectives

Foss (2003)
Transaction cost perspective vs. RBV

Innovation Unabsorbed slack resources Absorbed slack resources
Schumpeter (1942)

Organizations have to adopt in
dynamic everchanging markets

Modligliani & Miller (1958)
Value of an organization is
independent of the financing

Williamsson (1963,1964)
Slack is waste in organizations

Thusman & Anderson (1986)
Radical vs.

incremental innovation

Kraus & Litzenberger (1973)
The Trade-o↵ theory
of capital structure

Cyert & March (1963)
Slack contributes to the resolving
of goal conflicts in organizations

March (1991)
Exploration vs. Exploitation

Jensen & Meckling (1976)
the Free-Cash-Flow theory

Leibenstein (1969)
The concept of X-e�ciency

Bettis & Hitt (1995)
Organization needs to be flexible,
ready to change and innovative

Myers (1977)
Underinvestment in organizations

Bourgeois (1981)
Slack is essential for innovation

O’Brien (2003)
Financing strategy in
innovative markets

Myers & Majluf (1984)
Choice of financing in

an asymmetric environment

Singh (1986)
Absorbed vs. Unabsorbed slack

Baumol (2005)
Size of organization vs.
Type of innovation

Graham & Harvey (2001)
Empirical test of the Pecking-order theory

and the trade-o↵ theory

Nohria & Gulati (1996)
Organizational slack creates a

culture of entrepreneurs

Pisano (2015)
Organizations need to have

an innovation strategy

Almeida et al. (2004)
Cash holdings during

dynamically changing environments

George (2005)
Inverted U-shaped relationship between

slack and performance

10
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4. Hypotheses 
In this section we present the hypotheses based on the literature that supports the research question. The 

hypotheses will then be set in context with relevant academic literature. In that way we create hypotheses 

which will be tested in the analysis section and after the results of the hypotheses will be discussed. The 

hypotheses will help create a relationship between the dependent- and independent variables and in that 

way help us obtain the best academic results of the analysis. We start by presenting the four hypotheses 

related to the relationship between slack resources and financial performance. We then continue to the 

next two hypotheses, which will try to illustrate the effects of slack resources on the relationship between 

R&D intensity and financial performance. Lastly, we have two hypotheses which will test for nonlinear 

relationships between slack resources and financial performance, where especially the balanced level of 

slack resources in form of an inverted U-shaped relationship is of high relevance. 

4.1 Slack resources and financial performance 
When looking at slack as a concept, we distinguish between unabsorbed- and absorbed slack (Singh, 

1986). Unabsorbed slack is characterized by assets, which can be recovered easily and are in this thesis 

illustrated by the cash ratio, the current ratio and financial leverage. Absorbed slack is the slack already 

tied up in organizations, but it can be adjusted according to the individual organization and in this thesis, 

it will consist of the SG&A ratio and the R&D ratio. 

The cornerstone of the resource-based view is the ability of creating a sustained competitive advantage, 

when resources of organizations have the following attributes: Valuable, Rare, Imperfectly Imitable and 

Substitutability (Barney, 1991). The use of resources to create sustained competitive advantages is 

closely related to the effects of organizational slack to improve financial performance, since slack is a 

product of resources in organizations (Barney, 1991). Several studies point at the positive relationship 

between slack resources in organizations and their financial performance (Cyert & March, 1963; Bour-

geois, 1981; Singh, 1986). There are several reasons for the positive relationship between slack resources 

and financial performance. Cyert & March (1963) state that goal conflicts in organizations are reduced 

when having slack resources present, as it helps stabilizing organizations. Slack resources do also pro-

mote the incentives for innovation and entrepreneurship in organizations, compared to fully optimized 

situations (Bourgeois, 1981; Nohria & Gulati, 1996). 
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The Pecking Order Theory indicates that we will experience increased financial performance in organi-

zations using cash as the main financing instrument (Myers and Majluf, 1984). Myers and Majluf (1984) 

further elaborate on this argument of cash being a proper source of financial slack since organizations 

would experience ex ante losses if they failed to accumulate cash in previous periods for investing in 

future positive NPV projects. Scholars also argue for the use of debt financing in organizations, which 

opposes the previous view of using cash as an internal finance source (Myers and Majluf, 1984). A target 

debt ratio is introduced by the Trade-off Theory indicating that organizations will always thrive for an 

optimal level of debt as long as the marginal increases in the tax shield are larger than the bankruptcy 

cost (Kraus & Litzenberger, 1973). 

Slack resources positively affect the flexibility and can be helpful, since modern organizations live in a 

highly competitive environment, where the rivalry is characterized with constant changes created by 

disruptive technological changes (Illinitch, 1996). In these environments, organizations need to use their 

dynamic capabilities, which utilizes internal and external competencies to compete in the changing com-

petitive markets, where it is important to balance between renewal and improvement (Teece et al., 1997). 

These changing environments establish the demand for organizations to be ready to embrace changes, 

which creates a higher demand for slack resources to fulfill the possibilities to improve the organizations’ 

competitive advantage, and essentially make it sustained (Cyert & March, 1963; Bourgeois, 1981; Bar-

ney, 1991).  

Empirical studies have previously found positive relationships between slack resources and their positive 

affection on financial performance in organizations. Bromiley (1991) found significant evidence for a 

positive relationship between increasing potential- and available slack leading to increased financial per-

formance. Potential slack was measured by the debt-to-equity ratio and the interest coverage ratio, where 

available slack was defined by the current ratio (Bromiley, 1991). This is further supported by a meta-

analysis conducted by Daniel et.al (2004) where a positive relationship was found between all slack 

categories and financial performance across the analysed articles in the meta-analysis. In George (2005) 

analysis of the relationship between slack resources and financial performance in privately held firms, 

he identified a significant positive linear relationship between financial performance and high-discretion-

ary slack, which was defined by cash reserves in organizations.  
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Bradley et. Al (2011) investigated the importance of financial slack in changing dynamic environments 

and found that the positive impact of financial slack on financial performance is more effective in hostile 

stable environments. Based on these arguments and the earlier findings in the empirical literature, we set 

up the first two hypotheses of this paper: 

H1: Unabsorbed slack will be positively related with financial performance in a time of crisis. 

H2: Absorbed slack will be positively related with financial performance in a time of crisis. 

Contrary to the positive views on the relationship between slack resources and financial performance in 

organizations, we have academic literature criticizing the existence of slack. Leibenstein (1969) intro-

duced the concept of X-efficiency, which creates divergence between real output and the maximum out-

put that organizations would have created if slack were not present (Nohria & Gulati, 1996). These ar-

guments from Leibenstein (1969) are further supported by the agency theory, which is a result of prob-

lems between the agent and the principal in organizations (Jensen & Meckling, 1976). The managers in 

the agency problem accumulate slack resources in organizations to maximize their own interest over the 

interest of the organization in general (Jensen & Meckling, 1976; Nohria & Gulati, 1996). These aca-

demic researchers agree that slack is a problem for organizations and should be recognized as waste 

reflected by managerial self-interest and incompetence (Williamsson, 1963, 1964; Nohria & Gulati, 

1996).  

The critical views of slack resources in organizations are also in line with the rationality assumptions in 

macroeconomic models, where rational agents aim to maximize their own utility. In the context of or-

ganizations, macroeconomic theory has strong micro foundations, meaning that organizations will utilize 

their resources to optimize the most (Simon, 1979). This optimization of existing resources indicates that 

organizations in these environments do not utilize slack resources, since they want to maximize profit 

the most. 
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Most empirical evidence points in the direction of a positive relationship between slack resources and 

financial performance. However, studies have found negative significant relationship between some sorts 

of slack resources. Simmerly & Li (2000) support the negative views of slack resources on financial 

performance empirically, by finding a negative relationship between financial leverage and financial 

performance in a setting of a dynamic environment. To obtain a distinct perspective on the general pos-

itive relationship between slack resources and financial performance, we contribute with the following 

two hypotheses: 

H3: Unabsorbed slack will be negatively related with financial performance in a time of crisis. 

H4: Absorbed slack will be negatively related with financial performance in a time of crisis. 

4.2 Slack resources and innovation 
The previous hypotheses focused on the relationship between slack resources and financial performance, 

but what about the impact of slack resources on innovation? The relationship between slack resources 

and innovation has been researched upon before, and evidence suggests that organizations need to have 

a balanced relation between too much or too little slack to utilize the maximum capacity of innovation 

(Nohria & Gulati, 1996). By applying these balanced thoughts to this relationship, we combine the crit-

ical theorists, calling slack resources waste in organizations (Williamsson, 1963, 1964; Leibenstein 1969) 

and the more positive literature stating that slack resources help improve innovation and competitive 

advantage in organizations (Cyert & March, 1963; Bourgeois, 1981; Singh, 1986 Nohria & Gulati, 1996). 

The use of unabsorbed slack resources has especially been argued to contribute positively to the degree 

of innovation in organizations (Bradley et al., 2011). 

The argument of slack resources contributing to higher R&D intensity is agreed upon by the critics, 

however they argue that slack resources hurt innovation as higher slack will result in investing in bad 

projects with negative NPV’s, due to the overinvestment problem in agency theory (Jensen & Meckling, 

1976; Jensen 1986). When organizations decide how to finance a R&D project, then cash is potentially 

the most convenient way to finance. As discussed, earlier problems occur, when organizations stack up 

a lot of cash for investment purposes, as the managers will use this cash to invest in negative NPV pro-

jects and thereby create an agency problem towards the external shareholders (Jensen & Meckling, 1976). 

The Pecking Order Theory does also support this argument by stating that organizations have higher 

preference for cash, as they are afraid of the asymmetric games with external investors.  
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These thoughts of the effects of slack resources on financial performance are related to the argument of 

how organizations should behave in uncertain times. The dynamic and everchanging environments will 

increase the pressure on organizations in the market, which means that they must be flexible and con-

stantly ready for changes (Illinitch, 1996). This implies that organizations need to have highly liquid 

assets on hand when adapting to these changes and to invest in R&D projects and new technologies.  

The association between slack resources and R&D spending on financial performance have been empir-

ically tested in academic research. O’Brien (2003) found that organizations which put emphasis on fi-

nancial slack in a competitive environment, where the main factor of competition is innovation, perform 

better than organizations, which do not value the effect of financial slack. Almeida et al. (2004) implied 

in a test of cash flow management that the polices of cash flows in organizations, eventually would affect 

the investments in organizations, so organizations should aim to balance their optimal cash policy to 

increase profitability.  

Organizations also acquire real options by investing in R&D and the result of R&D spending may open 

up for organizations to invest in positive NPV project meaning that the option is “in the money”. Finan-

cial slack is crucial for organizations, as they want to exercise the real option, while it is still “in the 

money” (Brealey et al., 2016). Innovation seems to have a higher level of impact when it is generated by 

organizations with a centralized R&D structure, suggesting that the use of financial slack in organizations 

stems from a centralized decision (Argyres & Silverman, 2004). 

With these arguments in place, we expect that slack resources will have a positive impact on the R&D 

spending, which all together will improve the negative or already positive impact on financial perfor-

mance. This leads us to the following hypotheses: 

H5: The positive relation between R&D and financial performance will be positively affected by slack 

resources. 

H6: The negative relation between R&D and financial performance will be positively affected by slack 

resources. 
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4.3 Balanced level of slack resources and financial performance 
The previous six hypotheses have dealt with either a positive or a negative relationship between slack 

resources and financial performance of organizations. However, is it realistic that the relationship be-

tween slack resources and financial performance is so polarized? We argue that there exists a balanced 

relationship between slack resources and financial performance. Meaning that too much slack or too little 

slack is bad for financial performance, instead organizations need to balance their slack resources. 

The argument for this relationship is also called a nonlinear relationship, which challenges the original 

idea of linear regression, by testing for nonlinear relationships. Earlier we described the different views 

on slack both positive and negative, which polarized the debate between slack resources and financial 

performance. The negative views of slack resources in organizations are wide-ranging from X-efficiency 

and agency theory to R&D investments hurting organizations and their performance (Leibenstein, 1969; 

Jensen & Meckling, 1976; Jensen, 1986). On the other hand, we have academics pointing at the positive 

sides of slack resources, underlining that it leads to a reduction in conflicts, stabilizing organizations and 

is a main driver for the creation of sustained competitive advantage (Cyert & March, 1963; Bourgeois, 

1981; Singh, 1986). Based on these contradicting opinions, we argue that the relationship between slack 

resources and financial performance can be characterized by an inverted U-shaped relationship.  

Empirically, Nohria & Gulati (1996) found this distinctive relationship between slack resources and in-

novation in organizations, characterized by being a large multinational organization. This is further sup-

ported by the findings of George (2005), who discover a significant relationship between slack resources 

and financial performance. The findings differed across the types of slack and yielded the most signifi-

cant results when using low-discretion slack. These findings, combined with the polarizing arguments 

when it comes to slack resources, resulted in the following hypotheses: 

H7: The relation between unabsorbed slack resources and financial performance will have an inverted 

U-shaped relationship. 

H8: The relation between absorbed slack resources and financial performance will have an inverted U-

shaped relationship. 
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5. Methodology 
This section outlines the methodical foundation, by presenting the methods and processes used in this 

thesis to answer the research question. This section also represents the last part of the research onion by 

Saunders et al. (2019) presented in section 2. We start by looking at the data of this thesis and how we 

gathered the data, including the different processes that went into cleaning and preparing the data. After 

this we elaborate on the different regression tools used in this thesis and the assumptions connected to 

these. We end the methodology section by looking at the dependent variables, independent variables, and 

control variables, and how we transformed the variables to be better suited for the analysis. 

5.1 Data selection & characteristics 
Below we present the different variations of data that we have chosen for this thesis and the arguments 

related to the choices. We also explain how we prepared the data for the regression models, especially 

the choices regarding the cleaning of the data. 

5.1.1 Data selection 

We use a total of 2,006 organizations all located in the US as the data foundation. We choose to only use 

organizations with headquarters located in the US, as the US has their own accounting standards, US 

GAAP. In this way we are certain that all organizations from the dataset recognize expenses, income etc. 

in the same way. R&D costs are more complex under IFRS compared to US GAAP. In general, R&D 

costs are capitalized and amortized under IFRS, meanwhile under US GAAP, R&D costs have to be 

expensed (Bogle, 2021). 

Not all R&D intangible assets (in-process R&D, or IPR&D) are developed internally, therefore some 

organizations acquire these assets externally. The acquired IPR&Ds are in general capitalized under the 

IFRS, however IPR&D can only be capitalized post-acquisition if they are acquired in a business com-

bination under US GAAP (Bogle, 2021).   
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Data from the period 2004-2011 is used to test the hypotheses of this thesis. Below in Figure 2, we see 

the evolution of the S&P 500 index and the Gross Domestic Product (GDP) in the US during the period 

2004-2011. 

 

Figure 2: S&P 500 index and Gross Domestic Product of USA (Yahoo Finance, 2021; FRED, 2021).  

The period is associated with high growth leading up to the financial crisis, with the S&P 500 index 

amounting to 1,126 at the start of 2004 and then peaking at 1,562 in October 2007, resulting in an increase 

of 38.72%. Shortly after the peak we see a drop in the index during 2008 and hitting rock bottom for the 

given period in early 2009, with the index amounting to 712. After this we see a rapid growth from 2009-

2011, with the index reaching the same level as before the financial crisis. In the same period, the Amer-

ican GDP only experienced an increase from 2004-2008, growing at an average of 5.31% per year. Dur-

ing 2008, GDP remained somewhat stable, while decreasing in the end of the year. First quarter of 2009 

is the turning point for GDP, with the GDP reaching 2008 levels in early 2010 following an increasing 

GDP until late 2011. From early 2009 and until late 2011, the American GDP grew by 10.06% and on 

average 3.25% per year from 2009-2011.  
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This period is chosen to give an insight of the performance in organizations leading up to the financial 

crisis, during the financial crisis and the performance in organizations after the financial crisis. We 

choose to both include inactive and active organizations in the data, since we want to evaluate their 

performance following the financial crisis. The inactive organizations in the dataset have all turned inac-

tive after the year of 2011, enabling us to have adequate data for all the years of our time period. All data 

is extracted using the Compustat North American database, using their entire database, and first filtering 

for industries in which we found relevant for this thesis.  

Our data include organizations within manufacturing (SIC: 2000-3999), Transportation & Public utilities 

(SIC: 4000-4999), wholesale trade (SIC: 5000-5199) retail trade (SIC: 5200-5999) and services (SIC: 

7000-8999). We have excluded all financial institutions (SIC 6000-6999) since they are subject to a high 

degree of regulation with requirements of solvency etc. and leaving little room for innovation and dy-

namic capabilities. Besides, financial institutions we are not interested in organizations within the indus-

tries of public administration (SIC: 9100-9999), Agriculture, Forestry and Fishing (SIC: 0100-0999), 

Mining (SIC: 1000-1499) and Construction (SIC: 1500-1799). The expectation is that organizations op-

erating within these industries are either highly regulated (public administration) or limited to a high 

degree of innovation and may also not be able to control their capabilities and eventually their value 

creation. Especially, organizations operating within Agriculture, Forestry and Fishing are reliant on ex-

ternal factors affecting their business, such as the weather. 

Instead of keeping the organizations categorized in their SIC code format, we choose to categorize them 

in The Global Industry Classification Standard (GICS) industries. By applying the GICS codes, we can 

categorize the organizations in nine different industries: Communication Services, Consumer Discretion-

ary, Consumer Staples, Energy, Health Care, Industrials, Information Technology, Materials and Utili-

ties. We categorize the organizations in these industries since they are more general and therefore not 

leaving the categorization too specified. This categorization is then used for the standardization of the 

variables. 
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     Table 2: Industry distribution – real numbers. Figure 3: Industry distribution – percentage. 
Above we see the distribution of the 2,006 organizations categorized in the GICS industries. Most of the 

organizations operate within the Information Technology industry; representing 489 organizations, 

meanwhile the organizations operating in the Energy industry and the Utilities industry are represented 

by 57 and 87 organizations, respectively.  

     

Figure 4: Market Share 2004.   Figure 5: Market Share 2011. 

Above we see the market shares for the industries in the dataset for 2004 and 2011. We have calculated 

the market share of each industry by using the market capitalization for each organization and then added 

them all together within each industry. Finally, the market capitalization per industry was divided with 

the total market capitalization for all industries.  
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Table 17:
2002-2006

ROA EBITDA Tobin’s q
Market

Capitalization

Intercept
-0.5193***
(0.0428)

-0.6559***
(0.0597)

0.0880
(0.0525)

-0.5351***
(0.0496)

Leverage
-0.0080
(0.0058)

-0.0410**
(0.0153)

-0.1239***
(0.0245)

-0.0599***
(0.0132)

Cash
0.0413
(0.0276)

0.1135*
(0.0440)

0.1445***
(0.0388)

-0.0334
(0.0360)

Current
0.0491***
(0.0070)

0.0068
(0.0118)

-0.0233**
(0.0074)

0.0006
(0.0079)

SG&A
-0.2340***
(0.0540)

-0.3805***
(0.0671)

0.2498***
(0.0467)

0.1388***
(0.0403)

R&D
-0.2391***
(0.0393)

-0.5127***
(0.0856)

-0.1043
(0.0582)

-0.0237
(0.0430)

MB
0.0010
(0.0011)

0.0405***
(0.0102)

0.0925***
(0.0168)

0.0342***
(0.0069)

Firm Size
0.0540***
(0.0074)

0.1300***
(0.0110)

0.0045
(0.0090)

0.2973***
(0.0282)

Capital I
-0.0161
(0.0128)

0.2535***
(0.0366)

-0.0303
(0.0172)

-0.0264
(0.0228)

Maximum VIF 1.5267 1.4341 1.5233 1.5263
BP - P-value 0.0000 0.0000 0.0000 0.0000
#Observations 1973 1973 1973 1973
Multiple R Squared 0.2735 0.3168 0.2274 0.2480
Adjusted R Squared 0.2705 0.3140 0.2242 0.2449
F-significance 0.0000 0.0000 0.0000 0.0000
Note: *p<0.05; **p<0.01; ***p<0.001

Table 18:
Industry Number of organizations
Energy 57
Utilities 87
Communication Services 89
Materials 121
Consumer Staples 128
Health Care 245
Industrials 393
Consumer Discretionary 397
Information Technology 489
Total 2,006

14
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Although the Energy industry only represents 57 of the 2,006 organizations, the industry has a market 

share of 6.41% in 2004 suggesting that this industry is more concentrated compared to the Consumer 

Discretionary industry. The consumer discretionary industry is represented by 397 organizations being 

the industry with second most organizations, having a market share of 15.59% in 2004. There are ap-

proximately seven times as many organizations within the Consumer Discretionary industry than the 

Energy industry, however the market share of the Consumer Discretionary industry is less than three 

times as high as the Energy industry.  

In general, the market share of the industries does not seem to change much when comparing 2004 with 

2011. We see that the market share of the Energy industry increases from 6.41% to 9.13%, meanwhile 

the Consumer Discretionary sector decreases from 15.59% to 13.34%. It is important to mention that 

these market shares are only calculated of the chosen dataset containing 2,006 organizations in the US.   

5.1.2 Data cleaning 
We have removed organizations from the dataset if there were missing observations for one or more 

years, or if the values for figures such as equity, revenue, or total assets were zero. Organizations with 

extreme EBITDA-margins above 100% and below -100% have been removed as well since they are 

likely to create extreme outliers and our focus is not to explain outliers like this. Organizations, which 

have turned inactive during the period, have been removed to have the same number of organizations. 

The dataset contained a total of 6,955 organizations in the beginning, meaning that after the removal of 

4,949 organizations due to inadequate data we were left with 2,006 organizations.  

To remove problems and affection of year-to-year factors in the dataset, we take an average of the de-

pendent variables ROA, EBITDA-margin, Tobin’s q, and Market Capitalization in the three different 

time periods presented later in this thesis. We do this exercise again with the independent variables and 

control variables. In that way spurious effects are eliminated, giving us a better indication of the perfor-

mance in the organizations during the three chosen time periods, which is in line with previous studies 

within this area (Simerly & Li, 2000; Andersen T.J., 2008). 

There exists a significant difference in financial performance and behaviour across industries. To prevent 

industry effects affecting the regression results, we are standardizing all the variables on a year-to-year 

basis, by using the respective GICS industries. We use the nine industries that we specified earlier in the 

methodology to divide the organizations in a more overall industry categorization.  
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It could be argued that this interpretation of organizations is too rough, since organizations within these 

nine industries would certainly differ to some degree. Instead, we could have used the SIC codes to 

specify the industries even further, however we found more value in keeping the industries at a higher 

level to have more statistical material in each industry. If we divided the industries into smaller subin-

dustries, then some of these industries would have been so narrow that one could argue that the results 

of the standardization would not be sufficient. 

The reasoning behind the standardization of the variables in the regression models is that the effects of 

each variable become clearer. Meaning that we remove the effects of the industry to see the real effects 

of the independent variables on the dependent variable (Ho et al., 2006).  

The way to standardize the variables is to take the given unstandardized variable and then deduct the 

industry mean. The sum of this equation is then divided by the standard deviation from the industry to 

give us the standardized variable in the given year (Ho et al., 2006). A general example of how the 

standardized variables are calculated is presented below:  

𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒!"#$%#&%'()% =
𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 −	𝑉𝑎𝑟𝚤𝑎𝑏𝑙𝑒,,,,,,,,,,,,*$%+!"&,

𝜎*$%+!"&,
	

(Ho et al., 2006) 

5.2 OLS regression and Assumptions 
As the focus of this thesis is more on the strategic aspects of the theoretical toolbox, we will not give a 

complete explanation of the Ordinary Least Squares (OLS) regression model. Instead, this section will 

give a brief introduction to the OLS regression model and how the application of this model is used in 

this thesis. Especially, the focus will be on the assumptions that the OLS regression model is built upon, 

and how it can disturb the results of these regression models if the underlying assumptions are not satis-

fied. In addition to the standard OLS regression model we will look at the inclusion of interaction terms 

and quadratic terms, to test for different connections between the variables. 
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The OLS regression model is a rather simple model used to predict a dependent variable (y) with one or 

more independent variables (x) (Woolridge, 2015). The OLS regression model is used in this thesis to 

prove the coherence between the different independent variables defined by slack resources and the cho-

sen dependent variables measuring financial performance in organizations. The general equation for the 

OLS regression model can be described as follows: 

𝑦 = 	𝛽- + 𝛽.𝑥 + 𝜇 

 (Woolridge, 2015) 

When conducting an OLS regression model it is important to have the general assumptions of the model 

in mind. If the assumptions are not encountered for in an OLS regression model it can lead to known 

errors in statistical modelling such as under/over specification and omitted variable bias. A lack of focus 

on these OLS assumptions can lead to misuse of the model and in worst case faulty conclusions of the 

results of the multiple regression models (Woolridge, 2015). The OLS regression model consists of six 

assumptions, which will be described briefly next. The first four assumptions are a natural extension of 

simple regression models and give us an indication of unbiasedness in the OLS estimators (Woolridge, 

2015). Later in the analysis we will look at how to measure and account for each of the assumptions.  

First of all, there must be linearity between the dependent- and independent variables in an OLS regres-

sion model. If the assumption of linearity does not hold, then we will experience biased estimates in the 

regression (Woolridge, 2015). The second assumption concerns the fact that the observations in the sam-

ple need to be random and still follow the population model stated in the first assumption (Woolridge, 

2015). The third assumption is that there should be no perfect collinearity between the independent var-

iables, meaning that the correlation must be low between the independent variables to distinguish be-

tween the contribution of each independent variable on the dependent variable in each regression model 

(Woolridge, 2015). It should be noted that this assumption allows some collinearity between the inde-

pendent variables, if we allowed no correlation at all, it would be exceedingly difficult to conduct the 

OLS regression models (Woolridge, 2015). To test for the presence of multicollinearity, we use the meas-

ure called variance inflation factor (VIF). We calculate the VIF ratio for each of the independent variables 

and check for high levels of VIF, which means that the independent variable has a high degree of collin-

earity with other independent variables (Kutner et al., 2005). 
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The fourth assumption called zero conditional mean is the most important one to prevent biased esti-

mates. This assumption states that the error term has an expected value of zero given the values of the 

independent variables (Woolridge, 2015). When this assumption does not hold, we call the independent 

variables for endogenous, which mean that we have correlation between the error term u and the inde-

pendent variables x. In the opposite case, we have independent variables that are exogenous, which is the 

case when there is no correlation (Woolridge, 2015). This assumption can be violated in many ways 

including misspecification and under/over specification of the regression models. It is merely difficult to 

evaluate whether we have an underspecification, meaning that the regression models contain an endoge-

neity problem. The difficulty stems from the fact that the containments of the error term u are difficult to 

conclude upon and are challenging to observe (Woolridge, 2015). In this study we are aware of the prob-

lem of underspecifying the regression models, however we have implemented the variables we found 

most suited for explaining the relationship between slack resources and financial performance in organ-

izations. Multiple other variables could have helped raise the explanation rate of the regression models 

in this thesis and these will be discussed later in the limitations. For now, we use suitable control variables 

in the regression models to mitigate the problems of endogeneity in the best possible way. 

As mentioned, the first four assumptions give us an indication whether the OLS regression models are 

unbiased or not. The fifth assumption is whether there is consistency in the reported variance in the error 

term u across all observations, meaning that the variance remains the same across all variables both 

individually and in groups. This is referred to as homoscedasticity. These five assumptions are known as 

the Gauss-Markov (GM) assumptions used for cross-sectional analyses (Woolridge, 2015). To test 

whether we have homoscedasticity in the regression models we apply the Breusch-Pagan (BP) test. The 

BP-test does not test for the presence of homoscedasticity, but instead whether heteroscedasticity is pre-

sent in the regression models. The BP test is regressing the squared OLS residuals on the independent 

variables to detect heteroscedasticity in the models. This means that the BP-test has a null-hypothesis, 

which aims at proving that the variances of the errors are all equal. In other words, we have to reject the 

null hypothesis to have OLS coefficients without heteroscedasticity and instead homoscedasticity (Wool-

ridge, 2015). 
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If the BP-test yields results indicating that there is heteroscedasticity present in the regression models, 

we will perform a transformation of the heteroscedastic errors. We apply what is called a heteroscedastic-

consistent covariance matrix, which was originally presented by White (1980) to mitigate the problems 

of heteroscedasticity in the error term u. This transformation is done by changing the estimators to be 

consistent with heteroscedasticity (Zeileis, 2004). The practical effect of this transformation is that the 

coefficient estimates stay the same, however we will see an increase in the standard errors to mitigate the 

problems of heteroscedasticity (Zeileis, 2004). This means that despite the change we are left with the 

same original coefficient estimates, but with a heteroscedastic consistent covariance matrix. 

The final assumption concerns the fact that the error term u is normally distributed with zero mean and 

variance (Woolridge, 2015). It is however not easy to obtain normal distribution in the error term u, due 

to different distributions in u reliant on the population. The theory will still hold when the approximations 

of normality are not perfectly fulfilled (Woolridge, 2015). We test this assumption by looking at the QQ-

plots to see if there is normality in the residuals of the variables. The QQ-plots of normality do also 

provide us with indications of outliers in the regression models, which can be harmful, if they are of 

influential character. To test for influential outliers in the regression models, we apply the Cook D test 

(Cook & Weisberg, 1982). The Cook D test gives us an indication of influential outliers, which have a 

statistically significant influence on the regression models. There have been several discussions on which 

cut-off point that should be used in the Cook D test. This thesis applies the original cut-off point presented 

by Cook & Weisberg (1982), where we remove any influential outliers with values above 1 (Cut-off 

point > 1). 

The use of all six assumptions is applied in cross-sectional regression models and is therefore obvious to 

use in the OLS regression models applied in this thesis. A combination of the six assumptions is referred 

to as the classical linear model (CLM) assumptions. Under this proposition the OLS estimators have a 

stronger efficiency compared to the GM assumptions, due to the smaller variance amongst estimators 

that are biased (Woolridge, 2015). As mentioned, the assumptions will be further elaborated on before 

conducting the regression models, where we will test some of the most important assumptions in the 

OLS regression models and analyse the results. 
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5.2.1 Interaction- and quadratic terms 
The interaction terms are included, since we expect in hypothesis 5 and hypothesis 6 that slack resources 

will have a positive moderating effect on the R&D, which will display a combined effect on financial 

performance. Interaction terms are a way for the analyst to see if the independent variables not only affect 

the dependent variable on its own, but also the combined effects of the independent variables influencing 

the dependent variable. When including interaction terms, we add a product of the two interactions that 

we want to explore leading to this general equation for regression models with interaction terms: 

𝑦 = 	𝛽- + 𝛽.𝑥. + 𝛽/𝑥/ + 𝛽0𝑥.𝑥/	 + 	𝜇 

 (Woolridge, 2015) 

The regression models will still have the main effects included, so we are able to see both the original 

main effects and the effects of the interaction terms. It is important to still include the main effects of the 

models, as the main effects provide an important contribution to the interpretations of the interaction 

terms. 

Besides the effects of interaction terms, we also want to test for nonlinearity. The simple OLS regression 

model is only testing for a linear relation, but we want to examine how nonlinear effects can happen in 

the regression models and this is done by adding quadratic terms into the regression models. The quad-

ratic terms will be implemented on the independent variables, and this is in line with hypothesis 7 and 

hypothesis 8. Adding the quadratic terms means that we square each of the independent variables, which 

lead us to this general equation of the regression models: 

𝑦 = 	𝛽- + 𝛽.𝑥. + 𝛽/𝑥/ + 𝛽0𝑥./ + 𝛽2𝑥// + 𝜇 

(Woolridge, 2015) 

Again, we keep the original main effects in the regression models since these effects help us determine 

if there are any nonlinear effects or if we still have a significant linear relationship. The exploration of 

the interaction- and nonlinear effects will be done separately in the analysis, so the effects will not disturb 

each other, and we will thereby get cleaner results. 
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5.3 Variables 
Next, we present the different variables where we used financial measures for calculating and demon-

strating slack resources in organizations. This is likewise other studies, which also used financial 

measures for proving slack, as these measures are good indicators of behaviour in the management and 

in organizations in general (Bromiley, 1991; Simmerly & Li, 2000, George, 2005). 

5.3.1 Dependent variables 
The regression models will consist of four different dependent variables, to minimize the bias of only 

including one dependent variable. To get different perspectives in the regression results, we will use two 

accounting-based performance measures Return on Assets (ROA) and the EBITDA-margin, and two 

market-based performance measures Tobin’s q and Market Capitalization.  

Both the accounting-based performance measures and the market-based measures consist of different 

biases, which we account for by including both perspectives in the regression. Within each of the 

measures there will be differences, which can help strengthen the usefulness of the regression models. 

The two accounting-based measures will give the analysis different perspectives, as EBITDA-margin is 

an absolute performance measure and ROA is a relative performance measure (Petersen et al., 2017). 

Both measures have different strong- and weak sides and will therefore complement each other. The two 

measures have problems of not accounting for risk, by not accounting for risk, they fail to show the 

organizations value creating capabilities (Petersen et al., 2017).  

Return on Assets (ROA)  

ROA is the first choice for measuring performance of the organizations in this analysis. The use of the 

performance measure ROA is an effective way of mitigating the problems of not including investments 

in the EBITDA-margin. ROA is calculated by dividing the net income by the average total assets. ROA 

captures the value of the assets in organizations and since most of the resources in organizations are 

captured in the assets, this measure can help shed light on the optimization of the resources, and how it 

can impact the sustained competitive advantage (Barney, 1991).  
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When applying ROA as a performance measure we must be aware that some industries are more capital 

intensive than others, and we will therefore experience some industries with a lower ROA than others. 

This problem is however accounted for by implementing capital intensity in the control variables. The 

ratio is calculated in the following way: 

Return on Assets (ROA) =
Net Income

Average	Total Assets 

(Andersen, 2008) 

Earnings Before Interest, Taxes, Depreciation, and Amortization (EBITDA) - margin 

The EBITDA-margin is widely used as a powerful performance indicator in the finance industry, when 

determining the value of organizations, which makes it a useful and strong indicator of good financial 

performance (Brockman & Russell, 2012). Furthermore, the EBITDA-margin is used extensively as a 

measure of operating performance in organizations since it is not affected by other expenses like depre-

ciations and taxes. The EBITDA-margin is a part of the dependent variables, since it gives us the best 

indication of pure performance in organizations. The EBITDA-margin is purely an income statement 

measure and is for that reason not affected by capital structure, asset intensity etc. When the EBITDA-

margin fails to include the funding of operations in the measure, also referred to as Working capital, the 

measure does not provide us with the right view of how the performance of organizations is funded 

(Verriest et al., 2018). The strong sides of the EBITDA-margin counterbalance the downsides of the 

measure, providing us with a clear measure for operating performance. The ratio is calculated in the 

following way: 

EBITDA-Margin =	
EBITDA
Revenue 

(Petersen et al., 2017) 

The EBITDA-margin has not previously been exploited as a financial performance measure in studies 

exploring the relationship between slack resources and financial performance. The EBITDA-margin is 

somehow a different take on the gross-profit margin which was used by George (2005) in his analysis of 

the affection of slack resources on financial performance. 
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Whether it is the accounting-based or market-based measures that provide the most optimal measures for 

performance in organizations has been broadly debated. The next two measures will show the aspects 

that the market-based measures can contribute to the measurement of financial performance. The prob-

lems with market-based performance measures are that they can be biased by the expectations of the 

investors. The financial markets are primarily built upon supply and demand, and if the demand for 

owning a part of an organization increases, then it leads to increased marked-based performance 

measures. On the other hand, the market-based measures, Tobin’s q and market capitalization, help mit-

igate the accounting problems in the accounting measures.  

Tobin’s q 

Tobin’s q was developed by James Tobin, who introduced the variable q, which represents the ratio 

between the market value and the replacement cost (Brainard & Tobin, 1968). The argument was that if 

the margin of q exceeded unity, then the organizations would have incentive to invest, since the cost of 

investing would be lower than the value of the investment (Lindenberg & Ross, 1981). The measure of 

Tobin’s q gives different perspectives compared to the accounting measures, since it takes both book 

values and market values into account in the measure. The main contribution that Tobin’s q will have in 

the regression models is that it will give us a good indication whether the organizations are under- or 

overvalued in the market. 

There have been different approximations of how to calculate Tobin’s q, since it can be done in several 

ways and it can be quite challenging to estimate, due to the many dimensions of the measure. The esti-

mation of the replacement value of assets and the market value of assets are quite difficult, which often 

leads researchers to use an approximation for those two measures. We will do the same in this thesis and 

make an approximation for Tobin’s q, due to the difficulty and the limitations of determining the values 

used for calculating q (Chung & Pruitt, 1994). The formula adds up the book value of total assets minus 

common equity with outstanding market value of shares times the share price. This equation is then 

divided by the sum of the book value of total assets. The formula of the measure is presented below: 

Tobin's q =
(BV of Total	Assets− Common Equity) + (Outstanding Shares × Share Price)

BV of Total	Assets  

(Chung & Pruitt, 1994). 
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Market Capitalization 

The second market-based measure and the last of the four dependent variables is the performance meas-

ure of market capitalization. This measure is included in the regression models, to see the value of or-

ganizations from the perspective of the stock market. As we mentioned earlier there can be some com-

plications when using a measure built on the expectations of the investors, since it can be biased com-

pared to the actual value. The fluctuations of the stock market around a crisis like the financial crisis, 

should make us as researchers more careful about the quality of market capitalization as a performance 

measure. However, the perspectives that the market capitalization provides to this analysis compared 

with the previous three dependent variables make it useful in this thesis. The different perspectives that 

market capitalization can provide to this analysis are the ability to show how the market values each 

organization surrounding the financial crisis. The valuation from a market perspective can be a good 

indicator of the future value of organizations, since the stock market is built upon future value of listed 

firms. In contrast to Tobin’s q the market capitalization is a pure market-based measure, so we get rid of 

adjusting for book value that affects the calculation of Tobin’s q and get a clear indication from the 

market perspective. 

The market capitalization is a rather simple calculation where we multiply the common outstanding 

shares by the ending year share price for each of the organizations: 

Market capitalization = (Outstanding Shares	 × 	Share Price) 

(Brealey et al., 2016). 

5.3.2 Independent variables 
The independent variables, which will be used in this analysis, will be divided into two groups Unab-

sorbed slack variables and absorbed slack variables (Singh, 1986). This is done to see the effects of the 

different types of slack resources and to measure if there are any differences within these two groups of 

slack. The unabsorbed slack measures consist of: Financial leverage, the cash ratio, and the current ratio. 

The absorbed slack variables consist of the SG&A ratio and the R&D ratio.  
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Financial Leverage 

Financial leverage is an important measure when it comes to the measurement of capital structure in 

organizations. The variable of financial leverage is measured by dividing the total long-term debt by the 

outstanding equity with shareholders. In that way we can see how much capacity the organizations have 

left for new initiatives during the financial crisis. A lower financial leverage leaves more room for ob-

taining debt to explore new opportunities, meaning that organizations have a high degree of financial 

slack. This financial measure is closely related with the discussion of the optimal capital structure, and it 

is therefore highly relevant to include in the regression models, as it can be a good indicator of which 

combinations of capital that are optimal for organizations in a financial crisis. The financial leverage 

provides this thesis with good indications of the importance of debt contrary to equity in a financial crisis. 

The financial leverage is calculated in the following way:  

Financial Leverage =
Total Long-term Debt

Total Equity  

(Andersen, 2008) 

Cash ratio 

The cash ratio is included as a measure in this thesis, as it is a strong indicator of how much financial 

slack organizations must invest and to cover short-term financial obligations. It is easier to put the meas-

ure in context and compare to other organizations if we have the percentage of cash instead of the abso-

lute number. The cash ratio has the same usability as the financial leverage and does therefore also leave 

us with the indication of how much room organizations have for new explorations and how much flexi-

bility that the organizations possess. However, there are some theories underlining the problems of hav-

ing too much cash available in organizations. According to the Free Cash Flow Theory, organizations 

with too much cash will lead managers to overinvest in negative NPV projects and eventually harm the 

organization (Jensen & Meckling, 1976; Jensen 1986).  
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Eventually, cash is the most liquid asset that organizations possess, and we therefore expect the measure 

to have a high relevance to financial performance during the financial crisis. The cash ratio is measured 

by dividing the total cash of the organizations with total assets:  

Cash ratio =
Cash Holdings
Total Assets  

(Grammatikos & Vermeulen, 2014) 

Current ratio 

The current ratio which is current assets divided by current liabilities. Some could argue that we have 

already covered this area by applying the cash ratio in the regression models. However, the cash ratio 

does only include cash from the current liquid assets, where the current ratio also includes other short-

term assets such as inventory (Petersen et al., 2017). The current ratio provides organizations with an 

indication of how much liquidity they possess to mitigate current liabilities, where the cash ratio shows 

the total amount of cash out of the total assets. The way to interpret the current ratio is that a high ratio 

means that there is a sufficient amount of liquid assets tied up in short-term working capital. A high 

degree of short-term working capital has a profound effect on the selection of new research and devel-

opment projects (Lee & Wu, 2016).  

The current ratio also provides organizations with an indication of how much liquidity they have, which 

can be used to handle volatile situations like the financial crisis. The positive interpretation of the current 

ratio related to slack resources is that if organizations do not have a sufficient liquidity buffer entering a 

financial crisis, then organizations will have difficulty competing in the volatile dynamic environment 

that describes a financial crisis. The current ratio is calculated by dividing alle the current assets of the 

organization by all the current liabilities:  

Current ratio =
Current Assets

Current Liabilities 

(Petersen et al., 2017) 
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Selling, General & Administrative (SG&A) ratio  

The Selling, General & Administration (SG&A) ratio is used as an independent variable in the regression 

models as a measure of how much organizational slack organizations have. The SG&A ratio typically 

includes labour salaries, overhead expenses along with other administrative expenses (Singh, 1986). This 

variable has the ability of measuring how many resources that have been allocated to SG&A, and in that 

way, we can get a clearer picture of how much human capital there is left for innovation, exploration of 

new opportunities and other critical tasks in the organizations. 

The thesis includes the SG&A ratio as a measure of slack in organizations, since it can highlight poorly 

and inefficiently managed organizations. These organizations are more likely to have higher administra-

tive costs, due to the necessity for more resources to handle ordinary tasks in organizations. Opposite, 

we have organizations that are well managed on a daily basis, which result in more time for innovating 

and exploring new business opportunities, without increasing the overhead costs, and thereby keeping 

the SG&A expenses on a relatively low level. The variable is calculated by dividing the SG&A expenses 

with the total revenue (sales) of the organization: 

SG&A ratio =
SG&A Expenses

Revenue  

(Singh, 1986) 

Research and development (R&D) ratio 

To include the impact of innovation on financial performance, we use the measure of research and de-

velopment (R&D) ratio. This measure includes all expenditures incurred by organizations to develop 

new products and innovations divided by the total revenue in organizations (O'Brien, 2003). The organ-

izations which had missing R&D values were assumed to have R&D expenditures equal to zero in the 

regression models, which are in line with previous research (O'Brien, 2003). If we omit organizations 

without R&D investments from the analysis, we will get biased results towards organizations, which 

have a more intensive R&D investment strategy. 
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We use the R&D ratio to measure the strategic importance that innovation has in organizations and to 

see which effects that R&D expenses have on financial performance (O'Brien, 2003). It can be difficult 

to use and measure research and development expenditures, since some accounting policies give organ-

izations the possibility of capitalizing the cost in the balance sheet instead of expensing them. As men-

tioned in section 5.1.1 organizations following the IFRS accounting rules can capitalize their new devel-

opments, where it is much more difficult to do so in the GAAP accounting rules (Bogle, 2021). This 

thesis only includes US organizations, hence they will follow the GAAP rules, and we will therefore 

have a higher number of organizations with R&D expenses in the income statement compared to capi-

talized expenses in the balance sheet. The R&D ratio is calculated by dividing the total research and 

development cost by the revenue of the organization: 

R&D ratio =	
R&D Expenses

Revenue  

(O'Brien, 2003) 

5.3.3 Control Variables  
It is important to include control variables in multivariate OLS regression models to account for industry 

and/or environmental biases. The OLS regression models of this paper use three control variables for the 

purpose of answering the research question in the best conceivable way and to understand the relationship 

between slack resources and financial performance. The three control variables are: Organizational size, 

Market to Book ratio and Capital Intensity, and will be elaborated on next. 

Organizational size 

We include organizational size as a control variable due to organizational size representing the prior 

performance of organizations and the availability of organizational slack affecting corporate performance 

may also be reflected in this measure. Hence, larger organizations may account for a higher availability 

of organizational slack due to their size, meanwhile smaller organizations may find it necessary to elim-

inate this (Andersen, 2008). This control variable is measured by taking the natural logarithm of total 

assets. This is done to correct for positive skewness in the data:  

Organizational size = 𝑙𝑛(Total Assets) 

(Andersen, 2008) 
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Market to book ratio 

The relationship between the value of assets supporting the underlying business activities and the market 

value of organizations as a going concern is presented by using the market to book ratio. This ratio is 

included as a variable for the regression models, since the mentioned relationship indicates to what extent 

value created in organizations derives from human-capital. Hence, organizations operating in industries 

known to be knowledge-based industries are expected to create value from human-capital and therefore 

achieve a higher market to book ratio (Andersen, 2008). The ratio is calculated by taking the market 

value of outstanding stock and then dividing it by the book value of the equity in the organization: 

Market to Book ratio =
Market Capitalization
Book Value of Equity 

(Andersen, 2008) 

Capital intensity 

To account for the potential differences in capital intensity in organizations across industries, we include 

this measure as a control variable. High capital intensity is often linked to organizations which are highly 

levered. To have a high capital intensity, an organization must be able to pay for the assets, and that is 

often done by using leverage in the capital-intensive industries (Hurdle, 2971). The dependencies that 

capital intensity has on financial leverage constitute a higher risk for organizations with those combina-

tions going into a crisis. High leverage and high capital intensity lead to less flexibility in the availability 

of short-term liquidity to help organizations go through a crisis. As we elaborated on in the description 

of ROA there are differences across organizations in terms of capital intensity. This will be accounted 

for by applying this measure as a control variable. The variable of capital intensity is measured by divid-

ing the total assets of the organization by the total revenue: 

Capital Intensity =
Total Assets

Total Revenue 

(O'Brien, 2003) 
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6. Analysis 
In this section we touch upon the results of the different regression models, where we test for the rela-

tionship between slack resources and financial performance. We start by presenting the timeframe of the 

regression models used for the analysis. Then, we give the first indications of a connection between the 

variables by showing the Pearson correlation matrices for each of the three time periods. Afterwards, we 

conduct the different assumption tests in each of the regression models to ensure that the regression 

models are in line with the OLS assumptions. When the basics are in place, we present the results of the 

regression models for the four dependent variables in each of the three time periods. This is followed by 

testing for interactions between slack resources and R&D, and finally we test for nonlinear relationships 

between the independent- and dependent variables. The results of the regression models are summarized 

to finalize this analysis. 

6.1 Model presentation 
The models, which will be used in the regression to test the eight different hypotheses, will be presented 

below. We will test the four performance measures ROA, EBITDA-margin, Tobin’s q, and market cap-

italization in three different averaged time periods. This means that in total this thesis will consist of 4 

main models in three different periods of time. As mentioned, we will also be conducting regression 

models, which incorporate interaction terms and quadratic terms. This results in 4 additional regression 

models with interaction terms followed by 4 regression models with quadratic terms, also in the three 

different periods of 09-11, 07-11 and 04-11. 

The first time period averages the dependent variables from 2009 to 2011 and the independent variables 

from 2004-2006 (henceforth 09-11). The exclusion of data from the financial crisis is done to limit the 

bias and massive fluctuations that data from this period can create. The main focus of 09-11 is to inves-

tigate the effects of the independent variables before the financial crisis on the dependent variables after 

the financial crisis. We are still interested in seeing how data from the financial crisis affected this rela-

tionship, and we will include these datapoints in the second time period. 
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The second time period used in the analysis is from 2007-2011 for the dependent variables, and the 

independent variables will span over the period 2004-2008 (henceforth 07-11). Overlapping the periods 

give us different perspectives on the results from the regression models in the period of 09-11 and gives 

us an idea of how the financial crisis affected the relationship between the dependent- and the independ-

ent variables. Worth noticing is that both the periods of 09-11 and 07-11 take the average of the dependent 

and independent variables in different periods. With these differentiating time periods we can support 

the research question in the best possible way, since we want to test whether the state of the independent 

variables before the financial crisis affected the dependent variables after the financial crisis.  

The third time period is averaged differently compared to the two first time periods, since we will test 

the coherence between the dependent- and independent variables over the entire period from 2004-2011 

(henceforth 04-11). By doing the complete regression with averaged variables in the same time span, we 

should get different results compared to the first two periods and this way of modelling will therefore 

contribute with a pure test of the relationship between the variables. The period of 04-11 does not provide 

us with a clear answer on how much slack organizations need to possess before a crisis, instead, it will 

help us establish the linkage between the chosen slack measures and the financial performance measures. 

The inputs of the regression models are the same across the three time periods just presented above, 

which gives us the following four regression models as the main regression models, which will answer 

hypotheses 1-4: 

ROA	(1) = 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 	𝜇 

EBITDA	(2) = 𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 	𝜇	 

Tobins'	q	(3) = 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 	𝜇 

Market	Cap	(4)

= 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 	𝜇 
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Beside testing for the main effects, we test for interaction terms by adding the product of the independent 

variables. These four regression models will help answer hypotheses 5 and 6. 

ROAI	(𝟓) = 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 𝛽8𝑅&𝐷 ∗ 𝐹𝐿 +	𝛽.-𝑅&𝐷 ∗ 𝐶𝑎𝑠ℎ +	𝛽..𝑅&𝐷 ∗ 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 +	𝛽./𝑅&𝐷

∗ 𝑆𝐺&𝐴 + 	𝜇 

EBITDAI	(𝟔) = 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 𝛽8𝑅&𝐷 ∗ 𝐹𝐿 +	𝛽.-𝑅&𝐷 ∗ 𝐶𝑎𝑠ℎ +	𝛽..𝑅&𝐷 ∗ 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 +	𝛽./𝑅&𝐷

∗ 𝑆𝐺&𝐴 + 	𝜇 

Tobins	qI	(𝟕) = 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 𝛽8𝑅&𝐷 ∗ 𝐹𝐿 +	𝛽.-𝑅&𝐷 ∗ 𝐶𝑎𝑠ℎ +	𝛽..𝑅&𝐷 ∗ 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 +	𝛽./𝑅&𝐷

∗ 𝑆𝐺&𝐴 + 	𝜇 

Market	CapI	(𝟖)

= 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 𝛽8𝑅&𝐷 ∗ 𝐹𝐿 +	𝛽.-𝑅&𝐷 ∗ 𝐶𝑎𝑠ℎ +	𝛽..𝑅&𝐷 ∗ 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 +	𝛽./𝑅&𝐷

∗ 𝑆𝐺&𝐴 + 	𝜇 

Lastly, we exchange the interaction terms with quadratic terms to test for nonlinearity in the regression 

models, we do that by squaring each of the independent variables. The four regression models will help 

answer hypotheses 7 and 8: 

ROASQ	(𝟗) = 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 𝛽8𝐹𝐿/ +	𝛽.-𝐶𝑎𝑠ℎ/ +	𝛽..𝐶𝑢𝑟𝑟𝑒𝑛𝑡/ +	𝛽./𝑆𝐺&𝐴/ + 𝛽.0𝑅&𝐷/ + 	𝜇 

EBITDASQ	(𝟏𝟎)

= 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 𝛽8𝐹𝐿/ +	𝛽.-𝐶𝑎𝑠ℎ/ +	𝛽..𝐶𝑢𝑟𝑟𝑒𝑛𝑡/ +	𝛽./𝑆𝐺&𝐴/ + 𝛽.0𝑅&𝐷/ + 	𝜇 

Tobin's	qSQ	(𝟏𝟏)

= 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 𝛽8𝐹𝐿/ +	𝛽.-𝐶𝑎𝑠ℎ/ +	𝛽..𝐶𝑢𝑟𝑟𝑒𝑛𝑡/ +	𝛽./𝑆𝐺&𝐴/ + 𝛽.0𝑅&𝐷/ + 	𝜇 
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Market	CapSQ	(𝟏𝟐)

= 	𝛽- + 𝛽.𝐹𝐿 + 𝛽/𝐶𝑎𝑠ℎ + 𝛽0𝐶𝑢𝑟𝑟𝑒𝑛𝑡 + 𝛽2𝑆𝐺&𝐴 + 𝛽3𝑅&𝐷 + 𝛽4𝑆𝑖𝑧𝑒 + 𝛽5𝑀𝐵

+	𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙	𝐼 + 𝛽8𝐹𝐿/ +	𝛽.-𝐶𝑎𝑠ℎ/ +	𝛽..𝐶𝑢𝑟𝑟𝑒𝑛𝑡/ +	𝛽./𝑆𝐺&𝐴/ + 𝛽.0𝑅&𝐷/ + 	𝜇 

6.2 Pearson correlation matrices 
In this section we present the Pearson correlation matrices for the three time periods 09-11, 07-11 and 

04-11. The Pearson correlation matrices consist of the correlation coefficients between the standardized 

variables, which we will use later in the OLS regression models.  

 

Table 3: Pearson correlation matrix for 2009-2011 

Above in Table 3 we see the Pearson correlation matrix for the standardized variables in period 09-11. 

From the matrix in Table 3, especially two correlations are noteworthy. The correlation between the 

R&D ratio and the cash ratio of 0.7435, and the second being the correlation between ROA and the 

SG&A ratio of -0.6634. Both are considered as strongly correlated due to their high values, and they may 

indicate multicollinearity within our data. The high correlation between the R&D ratio and the cash ratio 

is to some extent surprising. The reason is that these variables are both independent i.e., there is no gap 

period and therefore we can expect them to be positively correlated within the same period, meaning that 

an increase in the cash ratio will lead to an increase in the R&D ratio and vice versa.  

The highly negative correlation between ROA and the SG&A ratio is as expected i.e., an increase in 

expense (the SG&A ratio) will lead to a reduced ROA. Furthermore, the R&D ratio is negatively corre-

lated with both ROA and the EBITDA-margin, as expected.  

 

 

Table 4:

Market Capitalization as dependent variable:

(09-11) (07-11) (04-11)

Intercept �0.5608⇤⇤⇤ �0.5610⇤⇤⇤ �0.6093⇤⇤⇤

(0.0970) (0.0996) (0.1104)

Financial Leverage �0.0375⇤⇤⇤ �0.0321⇤⇤⇤ �0.0131⇤⇤

(0.0088) (0.0071) (0.0045)

Cash ratio 0.3060⇤ 0.3441⇤ 0.1474
(0.1479) (0.1630) (0.1498)

Current ratio 0.0001 0.0052 0.0132⇤

(0.0064) (0.0067) (0.0066)

SG&A ratio 0.0997 0.0901 0.1399⇤

(0.0636) (0.0695) (0.0689)

R&D ratio �0.2929⇤ �0.3016⇤ �0.1947
(0.1227) (0.1207) (0.1018)

Organizational size 0.2341⇤⇤⇤ 0.2409⇤⇤⇤ 0.2405⇤⇤⇤

(0.0196) (0.0198) (0.0195)

Market to Book ratio 0.0235⇤⇤⇤ 0.0157⇤⇤⇤ 0.0057⇤⇤

(0.0046) (0.0046) (0.0018)

Capital Intensity �0.0318 �0.0284 �0.0233
(0.0179) (0.0181) (0.0216)

Observations 2,004 2,005 2,005
Multiple Rsquared 0.2462 0.2563 0.2637
Adjusted Rsquared 0.2431 0.2534 0.2607
F-significance 0.0000 0.0000 0.0000

Note:
⇤p<0.05; ⇤⇤p<0.01; ⇤⇤⇤p<0.001

Table 5:
09-11 ROA EBITDA Tobin’s q MC FL Cash Current SG&A R&D Size MB
EBITDA 0.2724
Tobin’s q 0.1381 0.1932
MC 0.0652 0.2424 0.0973
FL -0.0135 0.0471 -0.0127 0.0016
Cash -0.2834 -0.0673 0.0765 -0.0260 0.0121
Current 0.2515 -0.0072 -0.0033 -0.0643 -0.0450 -0.0819
SG&A -0.6634 -0.0886 0.0550 -0.0350 -0.0157 0.3558 -0.1233
R&D -0.4526 -0.0040 0.0194 0.0081 0.0689 0.7435 -0.2597 0.3904
Size 0.0722 0.3818 -0.0073 0.4776 0.0610 -0.0847 -0.1544 -0.1068 0.0819
MB 0.0170 -0.0059 0.3770 0.0118 0.1315 0.0524 -0.0110 -0.0077 -0.0107 -0.0828
CI -0.0634 0.3161 -0.0515 0.0590 0.1045 0.0391 0.1531 0.1320 0.1516 0.2062 -0.0362

4
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The control variables, capital intensity and organizational size, both have a positive correlation with the 

EBITDA-margin and in addition organizational size also has a high positive correlation with market 

capitalization. This could indicate that the size of organizations plays a role in the performance pattern 

in organizations. 

 

Table 4: Pearson correlation matrix for 2007-2011 

In Table 4, the Pearson correlation matrix is presented for the standardized variables in period 07-11. If 

we look at how the dependent variables correlate with the independent variables, one will notice ROA, 

which shows high correlation with some of the independent variables.  

There are negative correlations between ROA and the independent variables: The R&D ratio, the cash 

ratio, and the SG&A ratio, with correlation values of -0.5133, -0.4030 and -0.6947. This indicates that 

increasing these independent variables will lead to a decreasing ROA. Again, the negative correlations 

from the expense ratios of SG&A and R&D are expected. As we saw in Table 3, we have a large corre-

lation between the cash ratio and the R&D ratio, but this period yields a higher value of 0.8146 compared 

to the period of 09-11. We see a relatively high positive correlation between the SG&A ratio and the 

R&D ratio, giving us some indication of positive effects between the SG&A ratio and the R&D ratio. 

The control variable of organizational size has a positive correlation with the dependent variables of the 

EBITDA-margin and market capitalization, illustrating a close relationship between organizational size 

and financial performance, which was the same in the first period of 09-11. Again, the capital intensity 

has a positive relationship with the EBITDA-margin. 

Table 6:
07-11 ROA EBITDA Tobin’s q MC FL Cash Current SG&A R&D Size MB
EBITDA 0.2587
Tobin’s q 0.1056 0.1862
MC 0.0691 0.2501 0.1286
FL 0.0170 0.0390 -0.0285 -0.0061
Cash -0.4030 -0.0859 0.0863 -0.0307 0.0029
Current 0.2811 -0.0063 -0.0315 -0.0674 -0.0606 -0.1352
SG&A -0.6947 -0.1373 0.0555 -0.0367 -0.0466 0.4770 -0.1511
R&D -0.5133 -0.0167 0.0142 0.0083 0.0381 0.8146 -0.2764 0.4615
Size 0.0722 0.4084 -0.0017 0.4901 0.0902 -0.0799 -0.1721 -0.1086 0.0749
MB 0.0381 -0.0027 0.4712 0.0185 0.1820 0.0266 -0.0219 -0.0045 -0.0157 -0.0715
CI -0.0596 0.2939 -0.0597 0.0628 0.0384 0.0336 0.1338 0.1357 0.1245 0.1890 -0.0448

Table 7:
04-11 ROA EBITDA Tobin’s q MC FL Cash Current SG&A R&D Size MB
EBITDA 0.2673
Tobin’s q 0.0737 0.1449
MC 0.0680 0.2509 0.1111
FL 0.0065 0.0127 -0.0219 -0.0051
Cash -0.4741 -0.0879 0.1081 -0.0418 -0.0168
Current 0.2950 0.0405 -0.0285 -0.0689 -0.0170 -0.1325
SG&A -0.6294 -0.1599 0.0669 -0.0360 -0.0417 0.5181 -0.1587
R&D -0.5793 -0.0274 0.0141 0.0086 0.0090 0.8208 -0.2805 0.4619
Size 0.1250 0.4512 -0.0211 0.5051 0.0190 -0.0802 -0.1962 -0.1166 0.0663
MB 0.0539 0.0122 0.3475 0.0193 0.4667 -0.0031 -0.0114 -0.0108 -0.0266 -0.0401
CI -0.0873 0.3450 -0.0719 0.0860 0.0124 0.0797 0.1056 0.1403 0.1538 0.1967 -0.0155

5
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Table 5: Pearson correlation matrix for 2004-2011 

Table 5 presents the Pearson correlation matrix for period 04-11. Likewise, the previous correlation ma-

trix we have large negative correlations between ROA and the three earlier mentioned independent var-

iables the R&D ratio, the cash ratio, and the SG&A ratio with values of –0.5793, -0.4741 and –0.6294. 

The strongest correlation is again found between the cash ratio and the R&D ratio with a positive corre-

lation of 0.8208. Likewise, the two previous correlation matrices we see a relatively high correlation 

between the SG&A ratio and the R&D ratio with a value of 0.4619. 

Organizational size has a positive correlation with the dependent variables of market capitalization and 

the EBITDA-margin, once again indicating a close relationship between organizational size and financial 

performance, similar to the periods of 09-11 and 07-11. Again, the capital intensity has a positive rela-

tionship with the EBITDA-margin. 

In general, there seems to be a highly positive correlation between the R&D ratio and the cash ratio for 

all three time periods, which is rather surprising as mentioned earlier. In accounting terms, it would seem 

natural that the R&D ratio would have a negative effect on the cash ratio, since the R&D ratio is an 

expense, and one may assume that cash would be used to expense this. In other terms, if we address the 

R&D ratio as slack i.e., this expense does not create implicit value and thus will be of no importance, it 

is interesting to see how one slack variable has such a high positive correlation with another slack variable 

(the cash ratio).  

 

 

 

Table 6:
07-11 ROA EBITDA Tobin’s q MC FL Cash Current SG&A R&D Size MB
EBITDA 0.2587
Tobin’s q 0.1056 0.1862
MC 0.0691 0.2501 0.1286
FL 0.0170 0.0390 -0.0285 -0.0061
Cash -0.4030 -0.0859 0.0863 -0.0307 0.0029
Current 0.2811 -0.0063 -0.0315 -0.0674 -0.0606 -0.1352
SG&A -0.6947 -0.1373 0.0555 -0.0367 -0.0466 0.4770 -0.1511
R&D -0.5133 -0.0167 0.0142 0.0083 0.0381 0.8146 -0.2764 0.4615
Size 0.0722 0.4084 -0.0017 0.4901 0.0902 -0.0799 -0.1721 -0.1086 0.0749
MB 0.0381 -0.0027 0.4712 0.0185 0.1820 0.0266 -0.0219 -0.0045 -0.0157 -0.0715
CI -0.0596 0.2939 -0.0597 0.0628 0.0384 0.0336 0.1338 0.1357 0.1245 0.1890 -0.0448

Table 7:
04-11 ROA EBITDA Tobin’s q MC FL Cash Current SG&A R&D Size MB
EBITDA 0.2673
Tobin’s q 0.0737 0.1449
MC 0.0680 0.2509 0.1111
FL 0.0065 0.0127 -0.0219 -0.0051
Cash -0.4741 -0.0879 0.1081 -0.0418 -0.0168
Current 0.2950 0.0405 -0.0285 -0.0689 -0.0170 -0.1325
SG&A -0.6294 -0.1599 0.0669 -0.0360 -0.0417 0.5181 -0.1587
R&D -0.5793 -0.0274 0.0141 0.0086 0.0090 0.8208 -0.2805 0.4619
Size 0.1250 0.4512 -0.0211 0.5051 0.0190 -0.0802 -0.1962 -0.1166 0.0663
MB 0.0539 0.0122 0.3475 0.0193 0.4667 -0.0031 -0.0114 -0.0108 -0.0266 -0.0401
CI -0.0873 0.3450 -0.0719 0.0860 0.0124 0.0797 0.1056 0.1403 0.1538 0.1967 -0.0155

5
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Overall, the correlations are not alarmingly high, which is primarily a result of the standardization of all 

the variables. By using standardized variables, we decrease the probability of multicollinearity amongst 

the variables (Kim, 2019). Furthermore, we see somehow the same pattern in correlations amongst the 

variables across the three different time periods, indicating strong relationships across the dependent- 

and independent variables. The strong correlations are especially found between ROA and the three de-

pendent variables: The R&D ratio, the cash ratio, and the SG&A ratio. There is also a high positive 

correlation between the R&D ratio and the cash ratio, which will be elaborated later in this paper. 

6.3 Test of OLS assumptions 
The assumptions mentioned in section 5.2 will be tested in this section. In this section we will test the 

four main regression models (1-4) and later we will discuss the assumptions regarding the regression 

models with interactions terms (5-8) and the regression models with quadratic terms (9-12). As we em-

phasized earlier, we must test the OLS assumptions, to look for potential biases. We test the regression 

models through the QQ-plots, where we can detect normality in the residuals of the variables and see if 

the linearity assumption seems to be fulfilled. To test for heteroscedasticity, we look at the Breusch–

Pagan (BP) test, which test for the presence of heteroscedasticity. Lastly, we conduct the VIF-test to test 

for multicollinearity, where we use 5 as the cut-off point (Kim, 2019). This section is concluded with the 

Cook D test based on outliers in the QQ-plots, and the transformation to a heteroscedastic-consistent 

covariance matrix. We will test the assumptions both for the regression models containing all observa-

tions and for the regression models, where we have removed outliers in line with the Cook D test cut-off 

point of 1. 

The QQ-plots for all the main regression models (1-4) can be found in Appendix 1. When inspecting the 

QQ-plots for the regression models, we see that the first two regression models with the dependent vari-

ables measured by ROA and the EBITDA-margin seem to indicate residual normality across the three 

time periods of 09-11, 07-11 and 04-11. However, when testing the third and fourth regression models 

with Tobin’s q and market capitalization as dependent variables the QQ-plots reveal clear deviation from 

normality in the residuals across all three time periods. 
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When removing outliers with the Cook D test, we could expect a reduction in the noise of the residuals, 

however we remove a limited number of outliers, resulting in almost identical QQ-plots compared to the 

starting point. The violation of normality does however not bias findings, instead it decreases the effi-

ciency of the results. We rely on the Central Limit Theorem in this case, which states that sufficiently 

large sample sizes will converge towards constituting a normal distribution, even though this normal 

distribution is not found directly in the sample of data (Kutner et al., 2005). 

The Pearson correlation matrix clearly showed some high correlations between some of the variables, 

and it could therefore indicate multicollinearity problems. Multicollinearity can decrease the efficiency 

of the regression models, which makes it important to test for. We will expect little to no multicollinearity 

in the regression models, since we have a relatively large number of observations and standardized var-

iables, which together remove the problems of multicollinearity (Kim, 2019). We use the VIF ratio to 

test for multicollinearity between the variables. In the case of a high VIF ratio multicollinearity could 

potentially be present, which makes it difficult to determine the effects of one independent variable over 

another. This also makes it challenging to analyse the singular effects from the independent variables on 

the dependent variables. As a cut-off point, we use 5, as we want to have as low multicollinearity as 

possible, if we set the cut-off point to a higher value, we will experience more multicollinearity. The 

results of the VIF-test can be seen in Table 6 and results indicate that we have low levels of multicollin-

earity, as all the regression models return VIF ratios under the cut-off point of 5. 

The BP-test applied to detect heteroscedasticity is measured by regressing the squared OLS residuals on 

the independent variables (Woolridge, 2015). The BP-test has a null hypothesis, which states that vari-

ances of the errors are all equal, so we must reject the null hypothesis to have OLS coefficients without 

the presence of heteroscedasticity. The results of the BP-test can be seen in Table 6, showing clear indi-

cations of heteroscedasticity, since the p-values in all the regression models are small and almost zero. 

Consequently, we fail to reject the null hypothesis in this case. 

To test for influential outliers, we use the Cook D test, which will reveal if an outlier observation has a 

statistically significant influence on the regression models (Cook & Weisberg, 1982). When deciding on 

a cut-off point for the Cook D measure, there are several arguments, stating different cut-off points. We 

will however use the original proposed cut-off point of a Cook D value higher than 1 (Cook & Weisberg, 

1982). 
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The results of removing the outliers from the different regression models are not that convincing since 

the cut-off point with Cook D (values higher than 1) fails to remove many outliers and leave us with 

almost the same number of observations in the regression models. These less convincing results should 

lead us to use the other suggested cut-off point, which is significantly lower than the previous used (4/n) 

(Bollen & Jackman, 1990). The Cook D test with the new cut-off point of 0.0002 removes too many 

“outliers,” where it can be discussed if they are outliers at all. With this in mind, we continue with the 

regression models where we have removed influential outliers with Cook D values higher than 1, as 

originally proposed by Cook & Weisberg (1982). 

 

Table 6: VIF and BP results for all three time periods. 

The assumption tests indicate that the first four assumptions of the OLS regression models were fulfilled 

and we should therefore be able to continue with the regression models. However, we detected a high 

degree of heteroskedasticity in the errors, which we correct for, before continuing with the regression 

models. When all the assumptions except for assumption 5 about heteroscedasticity are fulfilled the re-

gression models are said to be unbiased, but not the Best Linear Unbiased Estimators (BLUE) (Wool-

ridge, 2015). This implies that the covariance-matrix of the estimates can be inconsistent and biased, 

when heteroskedasticity is present, which can falsify the significant levels (Hayes & Cai, 2007). 

 

 

Table 11:
ROA EBITDA Tobin’s q MC

09-11 07-11 04-11 09-11 07-11 04-11 09-11 07-11 04-11 09-11 07-11 04-11
Leverage - - - -** -** - -** -*** -*** -** -*** -**
Cash +* +*** +** -* -* - +* + + - + +
Current +*** +*** +*** - - + + - - - + +
SG&A -*** -*** -*** -** -** -* + + + + - -
R&D -** -*** -*** + +* + - - - + + +
Leverageˆ2 + - + + + + + +* - - - -
Cashˆ2 +* +** +* -** -* - + + + - + +
Currentˆ2 -* -* -** + + + - - + + + +
SG&Aˆ2 -*** -*** -*** -* -* - + + + + - -
R&Dˆ2 -* -** -*** +* +* + - + + + + +
Note: *p<0.05; **p<0.01; ***p<0.001

Table 12:
09-11 07-11 04-11

Max VIF BP - p-value Max VIF BP - p-value Max VIF BP - p-value
ROA 2.7571 0.0003 3.5590 0.0000 3.6131 0.0000

ROA - Cook D No outliers No outliers 3.5965 0.0000 No outliers No outliers

EBITDA 2.7571 0.0000 3.5590 0.0000 3.6131 0.0000

EBITDA - Cook D 2.7961 0.0000 3.6123 0.0000 3.6185 0.0000

Tobin’s q 2.7571 0.0000 3.5590 0.0000 3.6131 0.0000

Tobin’s q - Cook D 2.7961 0.0000 No outliers No outliers 3.6650 0.0000

MC 2.7571 0.0000 3.5590 0.0000 3.6131 0.0000

MC - Cook D 2.7961 0.0000 3.5968 0.0000 3.6185 0.0000

9
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To be able to account for the inconsistencies and biases in the covariance-matrix, we apply a transfor-

mation of this matrix. We transform the regression models by applying a heteroscedastic-consistent co-

variance matrix (White, 1980). It is essential for the regression models to have consistent covariance-

matrix estimates to obtain a valid inference in the regression models (Zeileis, 2004). Since all the regres-

sion models contain heteroscedastic errors, we transform them with the heteroscedastic consistent esti-

mators and continue with these regression models as the main models. Next, we present the results of the 

regression models where the models have been adjusted by removing outliers according to Cook & Weis-

berg (1982) and the transformed heteroscedastic consistent covariance-matrix in line with White (1980). 

6.4 Results of the main regression models 
In this section we will present the results of the main regression models (1-4), by testing them against 

the first four hypotheses of this thesis. The results of the four regression models will be divided into four 

different tables, each consisting of one dependent variable in the three different time periods of 09-11, 

07-11 and 04-11. In that way we can see the effects of changing the time periods on each of the four 

dependent variables. We discussed the effects of outliers and heteroscedasticity in section 6.3, and con-

sequently we include the regression models without outliers relying on a Cook D cut-off point above 1. 

Moreover, we include the heteroscedastic consistent estimators, which will provide the results with the 

truest significant levels of the regression models, due to the removal of heteroscedasticity in the errors.  

The coefficient estimates are stated above the parentheses, with the standard errors of these estimates 

being in the parentheses. Significant coefficient estimates are marked with “stars”.  



Page 63 of 127 
 

6.4.1 ROA as the dependent variable 

 

Table 7: OLS regression with ROA as dependent variable. 

Table 7 displays the first regression model with ROA as the dependent variable across the three time 

periods of 09-11, 07-11 and 04-11. In general, we see that the period of 07-11, seems to be the period 

with the most precise results due to the highest 𝑅/ of 0.5823 compared to the two other time periods. 

However, when comparing the 𝑅/ across all three time periods, we generally see an acceptable level of 

𝑅/. 

It is interesting to note that financial leverage is not statistically significant with ROA in period 09-11, 

meanwhile financial leverage is statistically significant with ROA for the remaining two time periods, 

with p-values below 1% (p < 0.01). The coefficient estimates of financial leverage amount to –0.0082 

and –0,0008 in 07-11 and 04-11, respectively.  

Master.Thesis

kiil2912
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1 Introduction

Table 1:

ROA as dependent variable:

(09-11) (07-11) (04-11)

Intercept �0.7758⇤⇤⇤ �0.8725⇤⇤⇤ �0.7968⇤⇤⇤

(0.0503) (0.0408) (0.0485)

Financial Leverage �0.0005 �0.0082⇤⇤ �0.0008⇤⇤

(0.0021) (0.0025) (0.0003)

Cash ratio 0.3582⇤⇤⇤ 0.3668⇤⇤⇤ 0.3544⇤⇤⇤

(0.0603) (0.0561) (0.0599)

Current ratio 0.0139⇤⇤⇤ 0.0154⇤⇤⇤ 0.0172⇤⇤⇤

(0.0030) (0.0032) (0.0030)

SG&A ratio �0.5779⇤⇤⇤ �0.6255⇤⇤⇤ �0.4508⇤⇤⇤

(0.0229) (0.0222) (0.0172)

R&D ratio �0.4274⇤⇤⇤ �0.4355⇤⇤⇤ �0.5433⇤⇤⇤

(0.0362) (0.0348) (0.0317)

Organizational size 0.0101⇤⇤⇤ 0.0099⇤⇤⇤ 0.0208⇤⇤⇤

(0.0027) (0.0025) (0.0029)

Market to Book ratio 0.0001 0.0090⇤⇤⇤ 0.0011⇤

(0.0003) (0.0020) (0.0004)

Capital Intensity 0.0100 0.0150⇤ �0.0012
(0.0057) (0.0062) (0.0060)

#Observations 2,006 2,004 2,006
Multiple R2 0.5195 0.5823 0.5497
Adjusted R2 0.5176 0.5807 0.5479
F-significance 0.0000 0.0000 0.0000

Note:
⇤p<0.05; ⇤⇤p<0.01; ⇤⇤⇤p<0.001

1
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The reason for this could be the urge for organizations to increase financial leverage leading up to the 

financial crisis, due to easy access to capital which is within the characteristics of the period before the 

financial crisis i.e., with easy access to capital, and a period associated with high growth there are no 

excuses for not leveraging an organization to expand the business. This could be the argument for why 

we do not see a statistically significant relationship between financial leverage in the period of 09-11. 

However, we see that financial leverage is statistically significant for the period of 07-11 and 04-11, and 

that may indicate a more realistic view: Financial leverage has an impact on financial performance. 

For all three time periods the cash ratio and the current ratio are positive statistically significant with p-

values below 0.1% (p < 0.001). Especially, the cash ratio has high positive levels of coefficient estimates 

across all three time periods, with the coefficient estimates amounting to 0.3582, 0.3668 and 0.3544, 

respectively. The coefficient estimate levels for the current ratio are small compared to the levels of the 

cash ratio, suggesting that the cash ratio has higher positive effects on ROA.  

Hypothesis 1 is to some degree confirmed across all three time periods by the cash ratio and the current 

ratio since they have a statistically significant positive relationship with the dependent variable, ROA. 

However, the negative statistically significant result from the independent variable, financial leverage, 

implies that we lack evidence to confirm hypothesis 1. With financial leverage being negative statistically 

significant with ROA in the periods of 07-11 and 04-11, we have indications to support hypothesis 3. As 

financial leverage is negative and the two other unabsorbed variables are positively statistically signifi-

cant with ROA, we fail to confirm hypothesis 1 and 3. 

We found that the SG&A ratio was negatively correlated with ROA in the Pearson correlation matrices, 

and this is supported by very negative statistically significant coefficient estimates, with p-values below 

0.1% (p < 0. 001) across all three time periods. This is not surprising as the SG&A ratio is an expense 

ratio that will nonetheless affect the financial performance of organizations negatively. We see the coef-

ficient estimates for the SG&A ratio amounting -0.5779, -0.6255 and -0.4508, respectively. For example, 

with an average ROA for the period 2009-2011 the estimate of the SG&A ratio and ROA are amounting 

to –0.5779, meaning that an increase of 1% in the SG&A ratio will negatively affect ROA by –0.58%.  

The R&D ratio are also indicating considerably negative statistically significant coefficient estimates 

with p-values below 0.1% (p < 0.001) across all three time periods. The coefficient estimates of the R&D 
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ratio are negative likewise the coefficient estimates of the SG&A ratio, meaning that absorbed slack 

resources have a negative effect on ROA. These negative significant coefficient estimates of the absorbed 

slack resources give us clear indications for accepting hypothesis 4.  

6.4.2 EBITDA-margin as the dependent variable 

 

Table 8: OLS regression with EBITDA-margin as dependent variable. 

In Table 8 we display the second regression model with the EBITDA-margin as the dependent variable 

across the three different time periods. In general, we see that the period of 04-11 is the best model due 

to the highest 𝑅/ among the three different time periods. The 𝑅/ of the three time periods are respectively 

0.2256, 0.2495 and 0.3031, indicating that regression model 2 with the EBITDA-margin as the dependent 

variable are on an acceptable level of explaining the fluctuations in the EBITDA-margin. All three time 

periods have p-values below the lowest significance level of 0.1% (p < 0.001) and are thereby all signif-

icant. 

Table 2:

EBITDA-margin as dependent variable:

(09-11) (07-11) (04-11)

Intercept �0.7520⇤⇤⇤ �0.9376⇤⇤⇤ �0.8598⇤⇤⇤

(0.1366) (0.1398) (0.1278)

Financial Leverage �0.0282⇤⇤ �0.0320⇤⇤ �0.0090⇤

(0.0096) (0.0104) (0.0042)

Cash ratio 0.0279 �0.0094 0.1938
(0.2006) (0.2242) (0.2017)

Current ratio �0.0112 �0.0048 0.0211⇤

(0.0116) (0.0121) (0.0106)

SG&A ratio �0.2313⇤⇤ �0.3944⇤⇤⇤ �0.4072⇤⇤⇤

(0.0714) (0.0784) (0.0785)

R&D ratio �0.1823 �0.0265 �0.1458
(0.1326) (0.1393) (0.1238)

Organizational size 0.1400⇤⇤⇤ 0.1441⇤⇤⇤ 0.1590⇤⇤⇤

(0.0112) (0.0109) (0.0095)

Market to Book ratio 0.0238⇤⇤⇤ 0.0337⇤⇤⇤ 0.0038⇤

(0.0054) (0.0074) (0.0016)

Capital Intensity 0.2861⇤⇤⇤ 0.2663⇤⇤⇤ 0.2915⇤⇤⇤

(0.0430) (0.0580) (0.0510)

#Observations 2,004 2,003 2,005
Multiple R2 0.2256 0.2495 0.3031
Adjusted R2 0.2225 0.2465 0.3003
F-significance 0.0000 0.0000 0.0000

Note:
⇤p<0.05; ⇤⇤p<0.01; ⇤⇤⇤p<0.001

2
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The unabsorbed slack variables of financial leverage, the cash ratio and the current ratio display mixed 

signals across the three time periods. Financial leverage differs from the two other unabsorbed variables 

as this is consistent in the results within the three time periods. The financial leverage is negative statis-

tically significant on a 1% significance level (p < 0.01) in the period of 09-11 and 07-11, and negatively 

statistically significant on a 5% significance level (p < 0.05) in the 04-11. Providing the analysis with the 

following coefficient estimates -0.0282, -0.0320 and -0.0090. The estimate of the cash ratio is positive, 

though insignificant across all three time periods, thus the results from the cash ratio are inconclusive. 

The current ratio is negative, though also insignificant in the first two time periods, but positive statisti-

cally significant on a 5% significance level (p < 0.05) in 04-11 with a coefficient estimate of 0.0211. 

In terms of the hypotheses, it means that financial leverage provides us with strong evidence to confirm 

hypothesis 3. However, the results of the two other unabsorbed slack variables, the cash ratio, and the 

current ratio, prevent us from confirming any of the hypotheses related to unabsorbed slack resources. 

Once again, we see that the SG&A ratio has a negative relationship with the dependent variable, espe-

cially the coefficient estimates in 07-11 and 04-11 indicate great negative impact on the EBITDA-margin. 

The coefficient estimates are amounting to -0.2313, -0.3944 and -0.4072. The SG&A ratio is highly 

statistically significant across all three time periods, with a p-value below 1% (p < 0.01) in 09-11 and p-

values below 0.01% (p < 0.001) in 07-11 and 04-11. This is again not surprising as we elaborated on in 

regression model 1 with ROA as the dependent variable, the SG&A ratio is an expense that will none-

theless negatively affect the financial performance of organizations. The second absorbed slack variable, 

the R&D ratio, provides this analysis with negative coefficient estimates and together with the negative 

coefficient estimates of the SG&A ratio, this should indicate that we have support for hypothesis 4. 

However, the negative effects of the R&D ratio on the EBITDA-margin are not significant in any of the 

three time periods, and we fail to confirm hypothesis 4. 
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6.4.3 Tobin’s q as the dependent variable 

 

Table 9: OLS regression with Tobin’s q as dependent variable. 

Above in Table 9, we display the third regression model with Tobin’s q as the dependent variable across 

the three time periods. In 07-11 and 04-11 we have 𝑅/ values of 0.2520 and 0.3068, which is on an 

acceptable level. The first period of 09-11, has a 𝑅/ value of 0.0739, which is a low explanatory value 

compared to the others. Despite the low 𝑅/ value for the period of 09-11, then regression model 3 dis-

plays considerably significant values, with p-values way below the lowest significance level of 0.1% (p 

< 0.001) across all three time periods. The market fluctuations of the period around the financial crisis 

could be a legit explanation of the low explanatory value of 𝑅/. Tobin’s q is calculated by looking at the 

market value of organizations, which is a parameter that is notably affected by the financial crisis. 

 

Table 3:

Tobin’s q as dependent variable:

(09-11) (07-11) (04-11)

Intercept 0.2329 0.3541⇤⇤ 0.2631⇤⇤

(0.1370) (0.1328) (0.0909)

Financial Leverage �0.0497⇤⇤⇤ �0.0565⇤⇤⇤ �0.0561⇤⇤⇤

(0.0132) (0.0058) (0.0099)

Cash ratio 0.3708⇤ 0.6611⇤⇤ 0.5821⇤⇤⇤

(0.1839) (0.2232) (0.1381)

Current ratio 0.0007 �0.0054 �0.0093⇤

(0.05640) (0.0057) (0.0046)

SG&A ratio 0.1413 0.1106 0.0941
(0.0790) (0.0735) (0.0597)

R&D ratio �0.1625 �0.3631⇤⇤ �0.2714⇤⇤⇤

(0.1131) (0.1223) (0.0731)

Organizational size 0.0199⇤ 0.0263⇤⇤ 0.0072
(0.0092) (0.0085) (0.0065)

Market to Book ratio 0.0396⇤⇤⇤ 0.0266⇤⇤⇤ 0.0961⇤⇤⇤

(0.0088) (0.0027) (0.0123)

Capital Intensity �0.0322⇤ �0.0329⇤ �0.0268
(0.0151) (0.0141) (0.0141)

#Observations 2,004 2,006 1,999
Multiple R2 0.0739 0.2520 0.3068
Adjusted R2 0.0702 0.2490 0.3040
F-significance 0.0000 0.0000 0.0000

Note:
⇤p<0.05; ⇤⇤p<0.01; ⇤⇤⇤p<0.001

3
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Financial leverage has a negative impact on the dependent variable, like the regression models with ROA 

and the EBITDA-margin as dependent variables. The coefficient estimates amount to -0.0497, -0.0565 

and -0.0561 respectively, meaning that the negative impact from financial leverage on Tobin’s q is rela-

tively small. The negative coefficient estimates of financial leverage are statistically significant with the 

lowest possible p-value of 0.1% (p < 0.001) across all three time periods. The negative effects from 

financial leverage were expected, since debt is a part of the calculations for both financial leverage and 

Tobin’s q. Debt is a part of the book value of liabilities and will therefore contribute to a lower Tobin’s 

q, when more debt is obtained. An increase in the value of debt will at the same time increase the financial 

leverage, so the negative relationship between the two variables is natural. 

The coefficient estimates of the cash ratio are high, especially in 07-11, with the regression model across 

the three time periods having coefficient estimates of 0.3708, 0.6611 and 0.5821, respectively. The high 

coefficient estimates of the cash ratio are also supported by statistically significant values, where the 

period of 04-11 is the most significant with the lowest significance level of 0.1% (p < 0.001). The current 

ratio is only statistically significant in 04-11 with a coefficient estimate of -0.0093 and with a p-value of 

5 % (p < 0.05). 

This means that the financial leverage supports hypothesis 3 of a negative relationship between unab-

sorbed slack and financial performance. This hypothesis is further supported by the current ratio in 04-

11. However, the cash ratio is positive across all three time periods, which means that if we leave out the 

cash ratio from the group of unabsorbed slack variables the regression model with Tobin’s q as the de-

pendent variable in 04-11 would support hypothesis 3. Additionally, the cash ratio supports hypothesis 

1 as it has a positive effect on the dependent variable Tobin’s q across all three time periods, though due 

to the mixed signals, we fail to confirm the hypotheses. 

The absorbed slack variables of the SG&A ratio and the R&D ratio differ in their influence on Tobin’s 

q and in their significance levels. The SG&A ratio has positive, though insignificant coefficient estimates 

across all three time periods. On the other hand, the R&D ratio illustrates negative effects on Tobin’s q, 

which is statistically significant with a p-value of 1% (p < 0.01) in 07-11 and with a p-value of 0.1% (p 

< 0.001) in 04-11. The statistically significant coefficient estimates in 07-11 and in 04-11 amount to -

0.3631, -0.2714 respectively. The negative effects of the R&D ratio on Tobin’s q can be explained by 

the fact that Tobin’s q is calculated based on organizations’ intrinsic value versus the market value.  
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By increasing the R&D investments we would assume that organizations accumulate assets to a higher 

level, which will increase the intrinsic value of the organizations compared to the market value. This will 

result in a lower Tobin’s q since the ratio is calculated by dividing the market value with the intrinsic 

value of the organization. Despite the negative effects from the R&D ratio supporting hypothesis 4, we 

fail to confirm the hypothesis due to the inconclusive results from the SG&A ratio. 

6.4.4 Market Capitalization as the dependent variable 

 

Table 10: OLS regression with Market Capitalization as dependent variable. 

Table 10 displays the results of using market capitalization as the dependent variable across the three 

time periods. Regression model 4 with market capitalization as the dependent variable is highly statisti-

cally significant across all three time periods, with p-values way below the lowest significance level of 

0.1% (p < 0.001). The explanation parameter 𝑅/ is rather stable across all three time periods, with values 

around 0.2500, where the period of 04-11 yields the highest value of 0.2637.  

Table 4:

Market Capitalization as dependent variable:

(09-11) (07-11) (04-11)

Intercept �0.5608⇤⇤⇤ �0.5610⇤⇤⇤ �0.6093⇤⇤⇤

(0.0970) (0.0996) (0.1104)

Financial Leverage �0.0375⇤⇤⇤ �0.0321⇤⇤⇤ �0.0131⇤⇤

(0.0088) (0.0071) (0.0045)

Cash ratio 0.3060⇤ 0.3441⇤ 0.1474
(0.1479) (0.1630) (0.1498)

Current ratio 0.0001 0.0052 0.0132⇤

(0.0064) (0.0067) (0.0066)

SG&A ratio 0.0997 0.0901 0.1399⇤

(0.0636) (0.0695) (0.0689)

R&D ratio �0.2929⇤ �0.3016⇤ �0.1947
(0.1227) (0.1207) (0.1018)

Organizational size 0.2341⇤⇤⇤ 0.2409⇤⇤⇤ 0.2405⇤⇤⇤

(0.0196) (0.0198) (0.0195)

Market to Book ratio 0.0235⇤⇤⇤ 0.0157⇤⇤⇤ 0.0057⇤⇤

(0.0046) (0.0046) (0.0018)

Capital Intensity �0.0318 �0.0284 �0.0233
(0.0179) (0.0181) (0.0216)

#Observations 2,004 2,005 2,005
Multiple R2 0.2462 0.2563 0.2637
Adjusted R2 0.2431 0.2534 0.2607
F-significance 0.0000 0.0000 0.0000

Note:
⇤p<0.05; ⇤⇤p<0.01; ⇤⇤⇤p<0.001

Table 5:
09-11 ROA EBITDA Tobin’s q MC FL Cash Current SG&A R&D Size MB
EBITDA 0.2724
Tobin’s q 0.1381 0.1932
MC 0.0652 0.2424 0.0973
FL -0.0135 0.0471 -0.0127 0.0016
Cash -0.2834 -0.0673 0.0765 -0.0260 0.0121
Current 0.2515 -0.0072 -0.0033 -0.0643 -0.0450 -0.0819
SG&A -0.6634 -0.0886 0.0550 -0.0350 -0.0157 0.3558 -0.1233
R&D -0.4526 -0.0040 0.0194 0.0081 0.0689 0.7435 -0.2597 0.3904
Size 0.0722 0.3818 -0.0073 0.4776 0.0610 -0.0847 -0.1544 -0.1068 0.0819
MB 0.0170 -0.0059 0.3770 0.0118 0.1315 0.0524 -0.0110 -0.0077 -0.0107 -0.0828
CI -0.0634 0.3161 -0.0515 0.0590 0.1045 0.0391 0.1531 0.1320 0.1516 0.2062 -0.0362

4
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The reason for the level of explanatory power could be the results of high risk and volatility in the market 

around the time of the financial crisis driven by lower expectations from the market participants. The 

lower expectations of the market would naturally affect the demand for buying stocks, which will lead 

to a decrease in price and eventually a decrease in market capitalization. Though, the 𝑅/ values are on 

an acceptable level.  

Financial leverage is again indicating a highly statistically significant negative relationship across the 

three time periods with coefficient estimates of -0.0375, -0.0321 and -0.0131 respectively. The coeffi-

cient estimates are once again relatively small, thus the negative effects of an increase in financial lever-

age will have a small negative impact on market capitalization.  

The cash ratio has the same indications as in the regression model with Tobin’s q as the dependent vari-

able with high positive coefficient estimates of 0.3060 and 0.3441 in the period of 09-11 and 07-11. 

These two time periods are statistically significant with p-values below the significance level of 5% (p < 

0.05). The period of 04-11 is insignificant and thereby the results are inconclusive. The current ratio is 

statistically significant in 04-11 with p-values below the significance level of 5% (p < 0.05) and a coef-

ficient estimate of 0.0132. This positive relationship means that a 1% increase in the cash ratio or the 

current ratio results in a positive increase in the dependent variable market capitalization, by the level of 

the coefficient estimate. The cash ratio has the highest coefficient estimates, which yields a higher posi-

tive effect on market capitalization compared to the current ratio.  

Financial leverage provides strong support for hypothesis 3, with clear statistically significant negative 

impacts on market capitalization. The cash ratio and the current ratio have a positive significant affection 

on market capitalization in some of the time periods, thus somewhat supporting hypothesis 1. These 

mixed signals result in a rejection of all the hypotheses regarding the unabsorbed slack variables. 

The absorbed slack variable of the SG&A ratio has a positive effect on the market capitalization in 04-

11, with a p-value below the significant level of 5% (p < 0.05) and a coefficient estimate of 0.1399. The 

R&D ratio has opposite results compared to the SG&A ratio that enters the analysis with mixed signals 

in the results from the absorbed slack variables. The R&D ratio displays some unexpected results, i.e. 

the extremely negative relationships with market capitalization in the two periods of 09-11 and 07-11.  
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The R&D ratio is statistically significant in these two periods with p-values below the significant level 

of 5% (p < 0.05) and with coefficient estimates of -0.2929 and -0.3016. These results indicate that an 

increase in R&D spending in organizations both before and during the financial crisis would lead to a 

weakened financial performance, measured by market capitalization. The negative effects of R&D were 

expected in the accounting measures, but market capitalization would be expected to be positively af-

fected by increasing the spending on R&D, since R&D provides the possibility for future earnings, and 

therefore investors price this in their perception of the share price. 

The positive relationship between the SG&A ratio and the market capitalization supports hypothesis 2 in 

period 04-11. The negative effects of R&D on market capitalization support hypothesis 4 in 09-11 and 

07-11. Again, the absorbed slack variables have mixed signals making the results inconclusive regarding 

the confirmation of the hypotheses. 

6.5 Interaction terms 
We have now tested the four regression models with the main effects of the independent variables on the 

dependent variables, which highlighted some interesting and statistically significant results. To further 

contribute to the already analysed perspectives of the main effects, we will include interaction terms in 

the regression models and thereby analyse on the regression models 5-8. The argument for including 

interaction terms is that we seek to test whether slack resources both in the form of absorbed and unab-

sorbed influence the R&D ratio and if these variables combined have a statistically significant effect on 

the dependent variables.  

We add these interaction terms to the original regression models, which means that the VIF ratios will 

increase, since the product of two existing variables would lead to a high degree of multicollinearity. It 

is natural that the multicollinearity will increase when adding a product of two existing variables into the 

regression models where the variables with the main effects are still presence. Multicollinearity will not 

be a problem in these regression models, due to multicollinearity only affecting the levels of the standard 

errors and not bias the coefficient estimates (Woolridge, 2015). The inclusion of the interaction terms 

will therefore not harm the regression results, but only decrease the efficiency of the results (Woolridge, 

2015). The results of the test for multicollinearity and heteroscedasticity can be found in appendix 2. 
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When interpreting the results of the interaction terms, we must be aware of the main effects of the R&D 

ratio, as well as the individual x value for each organization in the dataset. We assume that the three 

unabsorbed slack variables have positive values in organizations, as negative financial leverage, cash 

ratio and current ratio seem rather unlikely in accounting terms. The SG&A ratio is assumed to be neg-

ative throughout all organizations since the SG&A ratio represents an expense from the income state-

ment. 

 

Table 11: Interactions terms with ROA and the EBITDA-margin as dependent variables. 

Table 9:
ROA EBITDA

09-11 07-11 04-11 09-11 07-11 04-11

Intercept
-0.9714***
(0.1292)

-1.0642***
(0.0754)

-0.9726***
(0.0971)

-1.1252***
(0.2823)

-1.1490***
(0.2565)

-1.0478***
(0.2124)

Financial Leverage
0.0101
(0.0147)

-0.0013
(0.0048)

0.0020
(0.0011)

0.0043
(0.0170)

-0.0356
(0.0250)

-0.0114
(0.0100)

Cash ratio
0.7097***
(0.1720)

0.6826***
(0.1240)

0.5448***
(0.1525)

-0.5761
(0.4333)

-0.5994
(0.4514)

-0.4670
(0.3968)

Current ratio
0.0382***
(0.0075)

0.0350***
(0.0058)

0.0220***
(0.0052)

0.0009
(0.0261)

-0.0149
(0.0264)

0.0186
(0.0262)

SG&A ratio
-0.9830***
(0.0330)

-0.9744***
(0.0324)

-0.7086***
(0.0343)

-0.0864
(0.1356)

-0.1654
(0.1420)

-0.0972
(0.1474)

R&D ratio
-1.1979***
(0.1661)

-1.3426***
(0.1062)

-1.3445***
(0.1003)

-0.7685
(0.4840)

-0.2107
(0.4455)

-0.1826
(0.4110)

Organizational Size
0.0163***
(0.0023)

0.0155***
(0.0023)

0.0246***
(0.0027)

0.1376***
(0.0114)

0.1401***
(0.0113)

0.1549***
(0.0098)

Market to Book ratio
0.0002
(0.0002)

0.0082***
(0.0014)

0.0011**
(0.0003)

0.0250***
(0.0055)

0.0352***
(0.0076)

0.0040*
(0.0019)

Capital Intensity
0.0063
(0.0049)

0.0147**
(0.0055)

0.0026
(0.0062)

0.2914***
(0.0443)

0.2721***
(0.0597)

0.2958***
(0.0526)

R&D*Financial Leverage
0.0083
(0.0106)

0.0134
(0.0090)

0.0073*
(0.0031)

0.0841*
(0.0352)

-0.0044
(0.0434)

-0.0039
(0.0172)

R&D*Cash ratio
0.9734***
(0.2394)

0.7357***
(0.1699)

0.4016*
(0.1888)

-1.0764
(0.6583)

-1.0913
(0.6634)

-1.1921*
(0.5878)

R&D*Current ratio
0.0433***
(0.0105)

0.0365***
(0.0075)

0.0144*
(0.0061)

0.0200
(0.0399)

-0.0159
(0.0338)

-0.0063
(0.0317)

R&D*SG&A ratio
-1.3432***
(0.0828)

-1.2069***
(0.0707)

-0.8847***
(0.0736)

0.3807
(0.3225)

0.6474
(0.3303)

0.8513**
(0.3196)

#Observations 2,006 2,004 2,006 2,004 2,003 2,005
Multiple R2 0.6852 0.6849 0.6125 0.2555 0.2523 0.3072
Adjusted R2 0.6833 0.6830 0.6102 0.2510 0.2478 0.3030
F-significance 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Note: *p<0.05; **p<0.01; ***p<0.001

7
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Table 11 presents the results of regression models 5 and 6 with ROA and the EBITDA-margin as the 

dependent variables across all three time periods, with the added four interaction terms. The results of 

adding the interaction terms to the regression models with ROA as the dependent variable, show signif-

icant evidence for the interactions between the slack variables and the R&D ratio. Three out of four 

interactions are statistically significant across all three time periods, except for the interaction between 

R&D and financial leverage, which is only statistically significant in 04-11 with a small positive inter-

action.  

The cash ratio and the current ratio have positive interactions with the R&D ratio, where especially the 

cash ratio has a high positive interaction coefficient with the R&D ratio. Both interaction terms are highly 

statistically significant across all three time periods with p-values below the significance level of 0.1% 

(p < 0.001), except for the interaction between the R&D ratio and the cash ratio in 04-11, which is sta-

tistically significant with a p-value below the significance level of 5% (p < 0.05). These positive interac-

tions combined with the negative main effects of the R&D ratio, mean that if we increase slack measured 

in the cash- and current ratio we will experience a decrease in the negative significant effects from the 

R&D ratio. If we increase the cash ratio and the current ratio sufficiently enough the negative main effects 

of the R&D ratio will be neutralized by the positive interaction effects of these slack ratios, resulting in 

a combined positive effect on ROA. If we decrease these ratios instead, it will naturally result in a less 

positive effect on R&D. The one example where the interaction with financial leverage was significant 

it has the same effects as the cash- and the current ratio. 

The interaction term between the R&D ratio and the SG&A ratio are highly negative statistically signif-

icant on a 0.1% significance level (p < 0.001) across all three time periods. In this case the main effect 

of the R&D ratio is negative and since the SG&A ratio is an expense, we expect that the SG&A value in 

organizations is negative. An increase in the SG&A ratio (becoming more negative), results in a lower 

negative effect of the R&D ratio on ROA. If we on the other hand decrease the value of the SG&A ratio, 

the negative effects of the R&D ratio on ROA will increase.  

When looking at regression model 6 with the EBITDA-margin as the dependent variable there are only 

a few numbers of statistically significant interaction terms. The interaction between financial leverage 

and the R&D ratio is positive statistically significant with a p-value below a 5% significance level (p < 

0.05) in 09-11.  
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The effect of this interaction is aligned with the effects of the same interaction term in regressions model 

5 with ROA as the dependent variable, meaning that increasing the financial leverage would lead to lower 

negative effects of the R&D ratio on the EBITDA-margin.  

The interaction term between the cash ratio and the R&D ratio as well as the interaction term between 

the SG&A ratio and the R&D ratio are both statistically significant in 04-11 with p-values below a 5% 

significance level (p < 0.05) and a 1% significance level (p < 0.01) respectively.  

The statistically significant interaction between the cash ratio and the R&D ratio is negative, this com-

bined with the cash ratio being assumed to be positive means that an increase in the cash ratio would lead 

to a higher negative effect of the R&D ratio on the EBITDA-margin.  

The significant interaction between the SG&A ratio and the R&D ratio is positive in 04-11 combined 

with the main effect of the R&D ratio being positive. The positive interaction means that if organizations 

increase their SG&A ratio (becoming more negative), they will increase the negative effects of the R&D 

ratio on EBITDA-margin. If we on the other hand, make SG&A less negative, we will experience lower 

negative effects on the EBITDA-margin. 
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Table 12: Interactions terms with Tobin’s q and market capitalization as dependent variables. 

Table 12 presents the results of regression model 7 and 8 with Tobin’s q and market capitalization as the 

dependent variables across the three time periods, with the added four interaction terms.  

If we start by analysing the interaction effects in regression model 7 with Tobin’s q, we find evidence of 

statistically significance in three out of four interaction terms except for the interaction term between 

financial leverage and the R&D ratio.  

Table 10:
Tobin’s q Market Capitalization

09-11 07-11 04-11 09-11 07-11 04-11

Intercept
0.9038**
(0.3273)

0.7116**
(0.2406)

0.8286***
(0.1984)

-0.2873
(0.2446)

-0.2249
(0.2052)

-0.2650
(0.1961)

Financial Leverage
-0.0391
(0.0225)

-0.0650*
(0.0290)

-0.0438**
(0.0162)

-0.0271
(0.0155)

-0.0261
(0.0145)

-0.0072
(0.0094)

Cash ratio
1.4143**
(0.4703)

1.5836***
(0.4195)

1.6898***
(0.3309)

0.9257*
(0.3745)

1.2210**
(0.3784)

1.0887**
(0.3492)

Current ratio
-0.0036
(0.0164)

-0.0264*
(0.0132)

-0.0232*
(0.0107)

-0.0089
(0.0182)

-0.0056
(0.0180)

0.0068
(0.0172)

SG&A ratio
-0.0641
(0.1301)

-0.2466
(0.1351)

-0.2522*
(0.1109)

-0.1339
(0.1351)

-0.2568
(0.1479)

-0.2529
(0.1294)

R&D ratio
0.9747
(0.5180)

0.5019
(0.3698)

0.7036*
(0.2934)

0.0272
(0.4485)

0.0743
(0.3731)

0.1411
(0.3621)

Organizational Size
0.0242**
(0.0089)

0.0231**
(0.0074)

0.0113
(0.0065)

0.2378***
(0.0198)

0.2458***
(0.0202)

0.2454***
(0.0201)

Market to Book ratio
0.0388***
(0.0091)

0.0745***
(0.0113)

0.0958***
(0.0125)

0.0228***
(0.0045)

0.0154***
(0.0043)

0.0055***
(0.0016)

Capital Intensity
-0.0422**
(0.0157)

-0.0245
(0.0137)

-0.0405**
(0.0140)

-0.0389*
(0.0182)

-0.0381*
(0.0185)

-0.0321
(0.0223)

R&D*Financial Leverage
0.0221
(0.0494)

0.0181
(0.0554)

0.0237
(0.0218)

0.0231
(0.0380)

0.0122
(0.0298)

0.0112
(0.0142)

R&D*Cash ratio
1.8784**
(0.6019)

1.8353***
(0.5108)

1.9256***
(0.4113)

1.1885
(0.6940)

1.5881*
(0.6600)

1.6681**
(0.5973)

R&D*Current ratio
-0.0086
(0.0196)

-0.0255
(0.0149)

-0.0247*
(0.0117)

-0.0141
(0.0227)

-0.0168
(0.0215)

-0.0089
(0.0204)

R&D*SG&A ratio
-0.5391
(0.2950)

-0.7834**
(0.2536)

-0.7205**
(0.2247)

-0.6758*
(0.3422)

-0.9041**
(0.3492)

-0.9950**
(0.3038)

#Observations 2,004 2,006 1,999 2,004 2,005 2,005
Multiple R2 0.0810 0.2140 0.3192 0.2485 0.2599 0.2678
Adjusted R2 0.0754 0.2092 0.3151 0.2439 0.2555 0.2634
F-significance 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Note: *p<0.05; **p<0.01; ***p<0.001

8
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The interaction term between the cash ratio and the R&D ratio show a p-value below the significance 

level of 1% (p < 0.01) in 09-11 and p-values below the significance level of 0.01% (p < 0.001) in 07-11 

and 04-11. The interaction in this relationship is positive across all three time periods. The interpretation 

of this is that an increase in the slack variable, cash ratio, will contribute positively to the effects of the 

R&D ratio on Tobin’s q. A decrease in the cash ratio will make the positive effect from R&D ratio on 

Tobin’s q less effective. The interaction between the current ratio and the R&D ratio have a p-value 

below the 5% significance level (p < 0.05) in 04-11. If we increase the current ratio, we decrease the 

positive effects of the R&D ratio on Tobin’s q and if the current ratio decreases, then we experience an 

increase in the positive effects of the R&D ratio on Tobin’s q. 

The interaction term between the SG&A ratio and the R&D ratio have p-values below the significance 

level of 1% (p < 0.01) in 07-11 and 04-11. The interpretation of this interaction is that an increase in the 

slack variable SG&A (becoming more negative) will lead to higher positive effects from the R&D ratio 

on Tobin’s q. If we decrease the SG&A ratio (becoming less negative) we will have lower positive effects 

from the R&D ratio on Tobin’s q.  

Regression model 8 with market capitalization as the dependent variable, we only have statistically sig-

nificant interaction terms between the cash ratio and the R&D ratio as well as the SG&A ratio and the 

R&D ratio. The positive interaction term between the cash ratio and the R&D ratio is statistically signif-

icant in 07-11 and 04-11 with p-values below the significance level of 5% (p < 0.05) and 1% (p < 0.01) 

respectively. A combination of the positive interaction and the assumption of a positive cash ratio implies 

that an increase in the slack variable cash will lead to positive effects of the R&D ratio on market capi-

talization. These results are in line with the results that we saw in the regression models with Tobin’s q 

as the dependent variable. The second significant interaction term is the interaction between the SG&A 

ratio and the R&D ratio, which is statistically significant and negative across all three time periods. The 

interaction term in 09-11 has a p-value below the significance level of 5% (p < 0.05) and the periods of 

07-11 and 04-11 have p-values below the significance level of 1% (p < 0.01). The effects of these inter-

actions are consistent with the results from regression model 7 with Tobin’s q as the dependent variable. 

This means that an increase in the SG&A ratio (becoming more negative) will lead to a higher positive 

effect of the R&D ratio on market capitalization. Again, if we decrease the SG&A ratio (becoming less 

negative) we will have lower positive effects from the R&D ratio on market capitalization. 
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6.6 Nonlinear relationships 
In section 6.4 we examined the possibility of a linear negative- or positive relationship between the in-

dependent- and dependent variables across three different time periods. These regression models tested 

for the main effects of the slack variables on financial performance and aimed to answer the first four 

hypotheses. In this section we will analyse the last four regression models (9-12), by exploring the pos-

sibility of nonlinear relationships by testing hypothesis 7 and hypothesis 8. 

If we perceive this from a logical point of view, it seems unrealistic that the relationship between slack 

resources and financial performance is so polarized. To create a nuanced view on the relationship be-

tween slack resources and financial performance, we introduce a test of a nonlinear relationship. We have 

already described the polarized views of the effects of slack resources on financial performance, where 

slack resources were described as something less desirable (Williamsson, 1963, 1964; Leibenstein, 1969; 

Jensen & Meckling, 1976; Jensen, 1986) and other academic research pointing at the more positive sides 

of slack resources in organizations (Cyert & March, 1963; Bourgeois, 1981; Singh, 1986). In other words, 

we expect the results to give us indications of a nonlinear relationship between the dependent variables 

and the independent variables (Bourgeois, 1981; Nohria & Gulati, 1996).  

To examine the balanced relationship, we test for nonlinear relationships in the variables. The test for 

nonlinearity between independent- and dependent variables focus on increasing or decreasing marginal 

effects and is done by including a quadratic term in the regression models. The data used for the analysis 

of nonlinearity is the same used for the regression models earlier, hence it is the dataset with removed 

outliers (Cook D > 1) and with the heteroscedastic consistent estimators. This is performed to have con-

sistency between the regression models with or without quadratic terms.  

It is worth mentioning that likewise the section with interaction terms we have a high degree of multi-

collinearity measured by the VIF ratio. Nonetheless, this is consistent with our expectations, since the 

correlation between a variable and the quadratic term of the same variable is expected to be high, which 

creates a high degree of multicollinearity. The test results of the OLS assumptions can be found in Ap-

pendix 3. 
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Table 13: Nonlinear relationships. 

In Table 13 we present the results of the relationship between the independent variables with and without 

a quadratic term, the table only consists of either the negative or positive effects of the coefficient esti-

mates. The complete results of the regression models 9-12 with quadratic terms can be seen in Appendix 

3. In the previous sections we established the consensus that the regression models with ROA as the 

dependent variable obtained the most reliable results. The test for nonlinearity also provides us with the 

most significant results in the regression models with ROA as the dependent variable. The signs in the 

table indicate whether we have a positive relationship (+) or a negative relationship (-).  

The majority of the statistically significant nonlinear relationships found in the regression models do 

either contain a negative linear relationship or a positive linear relationship. The one independent variable 

to notice in terms of a negative relationship is the SG&A ratio, which has a statistically significant neg-

ative relationship with ROA across all three time periods and with the EBITDA-margin in 09-11 and 07-

11. This negative relationship supports hypothesis 4 of a negative influence from absorbed slack on fi-

nancial performance. Thus, higher absorbed slack from SG&A implies lower financial performance in 

organizations. The reason for the negative relationship relies on the fact that absorbed slack measured 

through the SG&A ratio will most likely yield a negative relationship, where financial performance is 

measured in the income statement, since SG&A is an expense ratio. 

Both the cash ratio and the R&D ratio provide us with more mixed signals across the four regression 

models. These two independent variables contribute with significant positive and negative results 

throughout the regression models, making it difficult to conclude upon. If the focus is solely on regression 

model 9 with ROA as the dependent variable we have consistency in the results, with the cash ratio being 

significant positive and the R&D ratio being significant negative across the three time periods.  

Table 11:
ROA EBITDA Tobin’s q MC

09-11 07-11 04-11 09-11 07-11 04-11 09-11 07-11 04-11 09-11 07-11 04-11
Financial Leverage - - - -** -** - -** -*** -*** -** -*** -**
Cash ratio +* +*** +** -* -* - +* + + - + +
Current ratio +*** +*** +*** - - + + - - - + +
SG&A ratio -*** -*** -*** -** -** -* + + + + - -
R&D ratio -** -*** -*** + +* + - - - + + +
Financial Leverage Squared + - + + + + + +* - - - -
Cash ratio Squared +* +** +* -** -* - + + + - + +
Current ratio Squared -* -* -** + + + - - + + + +
SG&A ratio Squared -*** -*** -*** -* -* - + + + + - -
R&D ratio Squared -* -** -*** +* +* + - + + + + +
Note: *p<0.05; **p<0.01; ***p<0.001

Table 12:
09-11 07-11 04-11

Max VIF BP - p-value Max VIF BP - p-value Max VIF BP - p-value
ROA 2.7571 0.0003 3.5590 0.0000 3.6131 0.0000

ROA - Cook D No outliers No outliers 3.5965 0.0000 No outliers No outliers

EBITDA 2.7571 0.0000 3.5590 0.0000 3.6131 0.0000

EBITDA - Cook D 2.7961 0.0000 3.6123 0.0000 3.6185 0.0000

Tobin’s q 2.7571 0.0000 3.5590 0.0000 3.6131 0.0000

Tobin’s q - Cook D 2.7961 0.0000 No outliers No outliers 3.6650 0.0000

MC 2.7571 0.0000 3.5590 0.0000 3.6131 0.0000

MC - Cook D 2.7961 0.0000 3.5968 0.0000 3.6185 0.0000

9
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With the cash ratio being statistically significant positive across all the three time periods in regression 

mode 9 with ROA as the dependent variable, it provides support for hypothesis 1.  

With the R&D ratio having a clear statistically significant negative relationship in regression model 9 

with ROA, we have support for hypothesis 4. This means that both absorbed slack variables indicating a 

negative relationship with the performance measure ROA (regression model 9), providing us with sig-

nificant support of hypothesis 4 and is in line with the results from the main models. 

Financial leverage is the first variable to provide this analysis with different results, where the main 

variable has negative effect on Tobin’s q and the quadratic term has positive effect. This relationship 

indicates that financial leverage and Tobin’s q display a U-shaped relationship. This relationship is quite 

remarkable as it means organizations begin with high financial performance and low levels of financial 

leverage. As financial leverage starts to increase, Tobin’s q decreases before reaching the lowest level of 

Tobin’s q at the bottom of the U. As financial leverage starts increasing again, then Tobin’s q increases 

as well. This result contradicts hypothesis 7 that a balanced level of unabsorbed slack affects financial 

performance positively. However, the U-shaped relationship is only present in 07-11 and only in regres-

sion model 11 with Tobin’s q as the dependent variable. We argue that there is not sufficient evidence to 

make major conclusions upon these results from financial leverage. 

The current ratio shows a quite different relationship with one of the dependent variables. Again, only 

regression model 9 with ROA provides us with statistically significant coefficient estimates across all 

three time periods. The main effect suggests a positive significant relationship with the dependent varia-

ble ROA, and the quadratic term suggest a negative relationship with the dependent variable ROA. This 

relationship is consistent with previous literature stating that slack resources need to be balanced, so 

organizations can maximize their financial performance as much as possible. When we see this type of 

linkage between the variables, we refer to it as an inverted U-shaped relationship (Nohria & Gulati, 1996; 

George, 2005). As mentioned earlier we find ROA as the most optimal measurement among the four 

dependent variables, since the regression models with ROA have displayed the most significant results. 

A combination of this and the inverted U-shaped relationship across all three time periods provide suffi-

cient evidence to elaborate on these results. The inverted U-shaped relationship will be elaborated on 

more in debt in the discussion section. 
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6.7 Summary of the regression results 
The summary of the regression models with the four dependent variables can be found in Table 14. In 

the table we present whether each regression model rejects (-) or confirms (+) the hypotheses. 

 

Table 14: Summary of the regression results. 

The summarization of the results of the hypotheses are seen in Table 14. The Table shows that hypothesis 

4 is confirmed with ROA as the dependent variable (regression model 1), furthermore hypothesis 6 is 

confirmed with ROA as the dependent variable (regression model 5) in 04-11. We fail to confirm most 

of the hypotheses across different regression models and time periods. However, what is not clear in 

Table 14 is that different variables both in absorbed- and unabsorbed slack have provided us with signif-

icant results that supports some of the hypotheses.  

Table 8:
Hypotheses ROA EBITDA Tobins q MC
Time periods 09-11 07-11 04-11 09-11 07-11 04-11 09-11 07-11 04-11 09-11 07-11 04-11
H1: Unabsorbed slack will be
positively related with
financial performance
in a time of crisis.

- - - - - - - - - - - -

H2: Absorbed slack will be
positively related with
financial performance
in a time of crisis.

- - - - - - - - - - - -

H3: Unabsorbed slack will be
negatively related with
financial performance
in a time of crisis.

- - - - - - - - - - - -

H4: Absorbed slack will be
negatively related with
financial performance
in a time of crisis.

+ + + - - - - - - - - -

H5: The positive relation
between R&D and
financial performance will be
positively a↵ected
by slack resources.

- - - - - - - - - - - -

H6: The negative relation
between R&D and
financial performance will be
positively a↵ected
by slack resources.

- - + - - - - - - - - -

H7: The relation between
unabsorbed slack resources
and financial performance
will have an inverted
U-shaped relationship.

- - - - - - - - - - - -

H8: The relation between
absorbed slack resources
and financial performance
will have an inverted
U-shaped relationship.

- - - - - - - - - - - -

6
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The independent variable of financial leverage has a negative statistically significant relationship with 

all four dependent variables across all three time periods in the regression models 1-4, except for ROA 

in 09-11. This means that if we consider financial leverage separately it implies support for hypothesis 

3.  

The two other unabsorbed slack variables, the cash ratio, and the current ratio, do generally have positive 

relationships with the dependent variables, except for a few of the financial performance measures and 

time periods. The cash ratio shows statistically significant positive coefficient estimates across all three 

time periods and dependent variables, except for regression model 2 with the EBITDA-margin as well 

as regression model 4 in 04-11 with market capitalization. These results support hypothesis 1, with pos-

itive effects from the cash ratio on financial performance. The current ratio has opposing signals and 

does not support either hypothesis 1 or 3. 

The SG&A ratio shows statistically significant negative coefficient estimates with ROA and the 

EBITDA-margin as dependent variables supporting hypothesis 4. For the two market measures we have 

positive coefficient estimates for the SG&A ratio, however this is only statistically significant in 04-11 

with market capitalization as dependent variable (regression model 4), resulting in inconclusive support 

for hypothesis 2. The R&D ratio shows negative coefficient estimates across all four regression models, 

being only statistically significant in some of the time periods. Increasing the R&D ratio in organizations 

will result in a lower financial performance due to the negative coefficient estimates. These results sup-

port hypothesis 4, where we again see a statistically significant negative relationship with ROA as the 

dependent variable. We find sufficient support for confirming hypothesis 4, with absorbed slack variables 

having negative influence on ROA (regression model 1). 

In terms of the interaction terms, we experience different results reliant on the dependent variables in the 

regression models. We confirm hypothesis 6 in regression model 5 measured in period 04-11. The re-

maining regression models fails to confirm hypothesis 5 and 6, however we still have some recurrent 

results throughout the analysis.  
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Financial leverage has a positive effect on the relationship between the R&D ratio and financial perfor-

mance, but is only statistically significant for the period 04-11 in regression model 5 with ROA and for 

the period 09-11 in regression model 6 with the EBITDA-margin. This implies some support for hypoth-

esis 6. The cash ratio has statistically significant positive moderating effects on the R&D ratio in three 

out of four financial performance measures, except for regression model 6 with the EBITDA-margin and 

the period of 09-11 in regression model 8 with market capitalization. The cash ratio mainly contributes 

with support for hypothesis 5 due to the positive interactions with the R&D ratio and the cash ratio. 

The current ratio is in line with the cash ratio across all three time periods in regression model 5 with 

ROA as the dependent variable resulting in positive moderating effects on the relationship between the 

R&D ratio and ROA. These results support hypothesis 6. The SG&A ratio has negative significant inter-

actions with the R&D ratio in three out of four financial performance measures, meaning that it will have 

positive moderating effects on the relationship between the R&D ratio and financial performance. Again, 

regression model 6 with the EBITDA-margin show a mixture of significant- and insignificant positive 

interactions. For the period of 04-11 in regression model 5 with ROA as the dependent variable, we have 

support for hypothesis 6 with positive moderating effects on the relationship between the R&D ratio and 

ROA.  

When we test for nonlinear relationships, we generally see one-way relationships being either negative 

or positive throughout the independent variables. Financial leverage indicates a nonlinear relationship 

with Tobin’s q in 07-11, indicating a U-shaped relationship. The current ratio yields us with clear statis-

tically significant indications of an inverted U-shaped relationship in regression model 9 with ROA as a 

financial performance measure across all three time periods. These results from the current ratio indicate 

good support for hypothesis 8.  
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7. Empirical findings 
In this section we will elaborate further on the raw dataset to identify organizations for further investiga-

tion. We use the non-standardized values, since these values are of real character compared to the stand-

ardized variables, which are more difficult to discuss upon. We start this section by considering the gen-

eral findings in the raw dataset, by investigating the performance of organizations across industries. 

Three examples of organizations from the top performing organizations are investigated thoroughly to 

confirm or challenge the findings from the analysis. 

7.1 Industry findings 
As we saw in section 6.4.1 the regression models with ROA as the dependent variable seem to be the 

regression models with the best explanatory power. Regression model 1 with ROA as the dependent 

variable has the highest 𝑅/ across the three time periods. Furthermore, ROA is the only dependent vari-

able which confirms any of the hypotheses. We will therefore use ROA as the measure of financial per-

formance, when analysing the empirical findings.  

We compare the average ROA before (2004-2006) and after (2009-2011) the financial crisis to distin-

guish between top performing- and worst performing organizations. This is done by finding the differ-

ence in percentage points. Table 15 displays the differences between the top 10% best performing organ-

izations compared to the worst 10% and all organizations.  

 

Table 15: Financial performance in organizations. 

The average ROA for the top 10% best performing organizations, after the financial crisis (2009-2011) 

amounts to 9.57%. Meanwhile the average ROA for all organizations after the financial crisis amounts 

to 1.26%. The average ROA for the top 10% best performing organizations grew on average 15.0451 

pct. points, meanwhile the average ROA for all organizations on average decreased by 0.9945 pct. points. 

If we look at the top 10%, we see that their average cash ratio for the period 2004-2006 amounts 0.1405 

compared to the average cash ratio for all organizations, which are amounting to 0.1188. The cash ratio 

from the worst performing organizations is even higher and amounts to 0.1809. Hence, the empirical 

findings suggest that organizations with higher cash ratios benefit from the financial crisis.  

Table 19:
ROA EBITDA

09-11 07-11 04-11 09-11 07-11 04-11
Maximum VIF 109.6978 119.6509 125.7411 110.8801 119.6509 125.7654
BP - P-value 0.0091 0.0000 0.0000 0.0000 0.0000 0.0000

Tobin’s q Market Capitalization
09-11 07-11 04-11 09-11 07-11 04-11

Maximum VIF 110.8801 119.6509 127.9485 110.8801 119.0597 125.7654
BP - P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Table 20:
ROA Cash ratio Current ratio R&D ratio

Top 10% 9.5742% 0.1405 3.0064 8.1936%
All organizations 1.2557% 0.1188 2.7072 4.5857%
Worst 10% -17.8416% 0.1809 3.2185 5.5989%

15
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However, the high cash ratio from the worst performing organizations indicate that high cash ratios do 

also lead to worse financial performance and hereby supporting hypothesis 1 for top performing organi-

zations, and hypothesis 3 for the worst performing organizations. 

The average current ratio for the top 10% is higher compared to the average current ratio for all organi-

zations, with an average current ratio amounting to 3.0064 and 2.7072 respectively for the top 10% and 

all organizations. This positive relationship supports hypothesis 1 in top performing organizations and is 

also consistent with the findings of Bromiley (1991), who finds significant evidence of a positive rela-

tionship between increasing available slack and higher financial performance. The worst 10% have in 

the same time period an average current ratio on 3.2185. This is interesting, since we found a nonlinear 

relationship between the current ratio and ROA for the same period in section 6.6. The results in section 

6.6 and the empirical findings are thus similar.  

The top 10% have an average R&D ratio, which is higher than the average R&D ratio for all the organi-

zations. With the R&D ratio amounting to 8.19% for the top 10% compared to 4.59% for all the organi-

zations. These findings do not correspond with what we found in section 6.4.1, where the R&D ratio had 

negative statistically significant effect on ROA in all three time periods, meaning that increasing R&D 

spending would lead to decreasing ROA. This seems logical from an accounting perspective that a lower 

cost will lead to improved financial performance. From a more realistic perspective the scenario with a 

higher average R&D ratio for the top 10% compared to the average R&D ratio for all organizations seem 

logical. This implies that innovation leads to increased financial performance measured by ROA. As 

mentioned earlier, for organizations to compete in their industry, they must adapt constantly, meaning 

that they will have to come up with new processes and innovations (Bettis & Hitt, 1995). The above 

findings are in line with the fact, that several studies underline the positive relationship between slack in 

organizations and their financial performance (Cyert & March, 1963; Bourgeois, 1981; Singh, 1986).  
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Figure 6: Distribution of top 10% best performing organizations. 

The reason why the top 10% seems to oppose the findings in section 6.4.1, by indicating a positive 

relationship between the R&D ratio and ROA, may be due to the distribution of the industries across the 

top performing organizations. As seen in Figure 6, the Information Technology and Health Care indus-

tries are well presented among the top 10% and in total accounting for more than 50% of the top per-

forming organizations. This goes well in line with what we found in section 5.1.1, where the Information 

Technology and Health Care industries were the industries with the largest market share in 2011. Both 

industries are also characterized by being among the industries with the highest R&D intensity (Daiko et 

al., 2017). As O’Brien (2003) mentioned, organizations that compete in environments driven by R&D 

should have a particular focus on financial slack as a strategic tool in the strategy process. Organizations, 

not valuing the flexibility that financial slack establishes, will be likely to perform worse than their com-

petitors. This may also explain that both the cash ratio and the current ratio for the top 10% are higher 

compared to the ratios for all organizations in the sample.  

 

 

 

Utilities

Communication Services

Consumer Staples

Materials

Industrials

Consumer Discretionary

Health Care

Information Technology

0% 10% 20% 30%

Top 10% best performing organizations



Page 86 of 127 
 

7.2 Findings in organizations 

In this section we will go through the empirical findings on a more detailed level, by exploring three 

organizations among the top performing organizations as described in section 7.1.  

Apple Inc  

The headquarter of Apple is located in California, and the organization designs and manufactures mobile 

communication, media devices, personal computers, and portable digital music players (Reuters, 2021). 

Apple Inc is within the Information Technology industry. Their mobile phones, known as iPhone, are 

among their most popular devices, which can be concluded from the revenue breakdown of Apple prod-

ucts. The iPhone amounted to approximately 50% of their revenue in 2012 and for the following years 

still possessing a large share of their revenue (Statista, 2021).  

  

Figure 11: EBITDA-margin and ROA – Apple Inc.       Figure 12: Market Capitalization – Apple Inc. 

In the period leading up to the financial crisis Apple had a ROA on 11.56% for the year of 2006, which 

is more than three times as high as the ROA for the year of 2004. The financial crisis did not seem to 

impact ROA remaining somewhat stable in 2007 and 2008. After the financial crisis ROA increased to 

the highest level for the time period amounting to 22.28% for the year of 2011. The increasing ROA 

indicates an organization benefitting from the financial crisis, which is also supported by the EBITDA-

margin. Before the financial crisis Apple Inc experienced an EBITDA-margin of 13.79% in 2006, which 

increased both during and after the financial crisis, peaking at 32.90% in 2011. The market capitalization 

for Apple Inc increased by 2,236% from 2004 to 2011. Except for the year of 2007, market capitalization 

has increased every year in the time period.  
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Figure 13: Cash ratio - Apple Inc.   Figure 14: R&D ratio & SG&A ratio - Apple Inc. 

Apple Inc experienced high cash ratios leading up to the financial crisis, peaking at 0.3715 in 2006 and 

being above the average cash ratio for the top 10% performing organizations as we found in section 7.1. 

The high cash ratios before the financial crisis once again support hypothesis 1 by having a positive 

relationship with ROA. The R&D ratio for Apple Inc decreased before the financial crisis, from a R&D 

ratio of 5.91% in 2004 to a R&D ratio of 3.69% in 2006. The same decreasing trend is seen when looking 

at the SG&A ratio before the financial crisis. The SG&A ratio decreased from 23.07% in 2004 to 16.28% 

in 2006. These observations are in line with the results in section 6.4.1 where we found a negative rela-

tionship between ROA and both the SG&A ratio and the R&D, supporting hypothesis 4.  

The massive increase in the market capitalization suggests that investors are pricing new NPV projects 

in the share price which is contradicting to the decreasing R&D ratio. The decrease in the R&D ratio 

seems to prove that an organization can have long term success without constantly being innovative. The 

reason might be their approach to maintaining most of their software, especially the IOS, on their mobile 

phones, computers, and tablets. Combined with the rising popularity of Apple products, this implies that 

the consumers must buy Apple products to access these operating systems, and we therefore see an ex-

ample of an organization, which successfully invented a product with no need for further disrupting 

innovation to remain competitive. This was mentioned by Pisano (2015) as an example of organizations 

which have been innovating on their existing businesses for many years, instead of solely focusing on 

new disrupting innovations, also called routine innovation. In the case of Apple Inc, their routine inno-

vation has resulted in large cash-cows, such as the iPhone accounting for the largest share of revenue for 

all Apple products (Statista, 2021).  
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The decreasing R&D ratio for Apple may also be a result of their increase in size as an organization. As 

Baumol (2005) mentioned, there is higher risk related to radical innovations, and large organizations may 

therefore tend to focus on developing incremental innovations as this is less risky.  

Booking Holdings Inc. 

Booking Holdings was founded as Priceline.com and offers online travel services. In 1999 Priceline un-

derwent an initial public offering, and in 2018 Priceline became known as Booking Holdings (Booking 

Holdings, 2021). Booking Holdings is within the Consumer Discretionary industry. The interesting take 

on Booking Holdings is their performance during the financial crisis and the following years.  

  

Figure 7: EBITDA-margin and ROA - Booking Holdings.  Figure 8: Market Capitalization - Booking Holdings. 

Before the financial crisis in 2006 Booking Holdings had a ROA of 6.74%, which increased both during 

and after the financial crisis, peaking at 26.69% in 2009. The same trend is seen when looking at the 

EBITDA-margin which amounted to 8.49% in 2006 and increased to 33.35% in 2011. This suggests that 

Booking Holdings seemed to benefit from the financial crisis by improving their financial performance. 

Like many other organizations for the same period, Booking Holdings seemed to benefit from the growth 

experienced in the economy up until the financial crisis, which is also seen by the increasing market 

capitalization from USD 916m in 2004 to USD 1,596m in 2006.  
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Figure 9: Cash ratio - Booking Holdings.  Figure 10: Current ratio - Booking Holdings. 

For the same period, the cash ratio more than doubled as it increased from 0.1868 in 2004 to 0.3831 in 

2006, meanwhile the current ratio increased from 3.6644 in 2004 to 4.9973 in 2006. The example of 

Booking Holdings supports hypothesis 1 and corresponds to what we saw in section 6.4.1 with both the 

current ratio and the cash ratio having a positive relationship with ROA. For the entire period of the 

dataset, Booking Holdings has not reported any R&D expenses, which suggests that their growth does 

not come from investing in innovation. However, their success seems to come from an aggressive ex-

pansion strategy, with Booking Holdings for the analysed period having acquired four different organi-

zations. The first acquisition was in 2004, where the organization, then known as Priceline, acquired 

ActiveHotels.com and then the following year in 2005, followed up with the acquisition of Booking.com. 

In 2007, Agoda.com was acquired, meanwhile the fourth acquisition was in 2010, where TravelJigsaw 

was acquired by Booking Holdings (Booking Holdings, 2021). The cash ratio for Booking Holdings 

dropped in both 2005 and 2007, compared to the years before. This may be a result of the acquisitions 

made these years and relates to the theory of real options mentioned in section 3.5.3, as cash holdings 

create the possibility for organizations to exercise their real options.  

Boston Beer 

Boston Beer is a high-end alcoholic beverage organization, which brews and distributes alcoholic bev-

erages, such as beer and hard cider. The organization was founded in 1984, with an old family recipe. As 

of 2020, the organization sold approximately 7 million barrels of their products. Boston Beer markets 

their products in areas such as Europe, Central- and South America, Australia and Canada, however their 

products are predominantly marketed in the United States (Boston Beer Company, Inc., 2021).  
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Figure 15: EBITDA-margin and ROA - Boston Beer.      Figure 16: Market capitalization - Boston Beer. 

ROA for Boston Beer is stable for the period leading up to the financial crisis with the highest level in 

2005 of 13.07%. The same goes for the EBITDA-margin with the highest level being 11.63% in 2005. 

Both these financial performance measures increased post financial crisis with ROA peaking at 24.24% 

in 2011 and the EBITDA-margin peaking at 21.30% in 2010. For the period 2004-2011 the market cap-

italization increased from USD 301m to USD 1,391m, corresponding to an increase of 361%. Boston 

Beer experienced a drop in market capitalization in the year of 2007, due to the financial crisis, however 

it seemed like the organization benefitted from the financial crisis by increasing market capitalization for 

the years 2008-2011.  

  

Figure 17: Cash ratio - Boston Beer.   Figure 18: SG&A ratio - Boston Beer. 
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For the period before the financial crisis, Boston Beer accumulated their cash holding reaching a cash 

ratio of 0.4088 in 2006. The cash ratio for Boston Beer in the same period is above the average cash ratio 

for the top 10% performing organizations. The high cash ratio before the financial crisis and the improved 

financial performance after the financial crisis supports hypothesis 1 and corresponds to what we ob-

served in section 6.4.1 with the cash ratio having a positive relationship with ROA. Boston Beer has not 

reported any R&D expenses for the entire period and experienced a decreasing SG&A ratio in the same 

period. These findings support hypothesis 4, correspond to what we found in regression model 1, where 

the R&D ratio and the SG&A ratio had a negative impact on ROA.  

ROA amounted to 3.68% in 2008 being the lowest ROA for the time period. The reason might not be the 

financial crisis, but instead being the focus of reducing their dependence on breweries owned by others. 

Boston Beer has historically pursued a strategy, which would combine production arrangements with 

brewery ownerships at third party breweries. This service with other breweries has allowed Boston Beer 

to utilize excess capacity, meanwhile providing flexibility for the organization and cost advantages com-

pared to their competitors. In the process of doing this, Boston Beer still managed to maintain full control 

over the brewing process (The Boston Beer Company, Inc., 2008). 

This strategy seemed difficult to execute due to the declining number of available breweries. As a result 

of this, Boston Beer acquired all assets of a brewery located in Breinigsville in Lehigh Valley, Pennsyl-

vania from Diageo North America, Inc. on June 2, 2008. The aggregate purchase price for all the assets 

for the Pennsylvania Brewery amounted to approximately USD 57m all paid in cash (The Boston Beer 

Company, Inc., 2008). This asset purchase may explain the reduction in the cash ratio which decreased 

to 0.0413 in 2008. The purchase may also have had an impact on the low ROA reported in 2008.  

This acquisition serves as a good example of real options for organizations. In the case of Boston Beer, 

the real option is considered as their choice to make a direct capital investment by acquiring the assets 

that may ultimately produce a positive NPV project, in this case by acquiring the Pennsylvania Brewery.  
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8. Discussion 
In this section we start by elaborating on the problem of survival bias, which is a part of the data used 

for the regression models. Next, the negative relationship between the R&D ratio and financial perfor-

mance is tested in a fourth time period, to see if the dynamic environment of the financial crisis affected 

this relationship. Finally, we discuss the findings in the analysis by relating the results to existing litera-

ture. 

8.1 Survival bias 

 

Table 16: Inactive organizations for the period 2007-2011. 
With the dataset only including organizations with adequate data for the given period, there is a clear 

indicator of survival bias among the findings in the analysis. The survival bias occurs as a result of 

cleaning and handling the data, making it better suited for the regression models. By cleaning the data, 

we failed to capture the organizations, which did not manage to survive the financial crisis. The effect of 

excluding these organizations is that the regressions models are biased towards the organizations which 

managed to survive the financial crisis. By including these inactive organizations, the result from the 

regressions models could have provided this thesis with different significant relationships between the 

independent- and dependent variables. Ultimately this inclusion could have resulted in support for other 

hypotheses. However, the purpose of this thesis is not to examine why organizations do not survive a 

financial crisis, but instead to investigate if organizations seem to benefit from a financial crisis.  

For the time period 2004-2011, we see that the total of 6,955 organizations decreased by 1,482 organi-

zations due to inactivity from 2007-2011. In total 910 organizations have been acquired or merged be-

tween 2009-2011, also being the most common reason for turning inactive. 58 organizations either un-

derwent bankruptcy or were liquidated, suggesting a low level of organizations not surviving the finan-

cial crisis. However, it is difficult to conclude on this, when only considering the organizations that were 

liquidated or underwent bankruptcy.  

Table 14:
Reason 2007 2008 2009 2010 2011 Total inactive organizations
Mergers & Acquisitions 272 172 131 178 157 910
Bankruptcy 0 3 5 7 13 28
Liquidation 3 6 11 6 7 33
Reverse acquisition 0 0 0 2 11 13
Now a private company 3 0 3 0 9 15
Other 101 78 63 131 110 483
Total 379 259 213 324 307 1482

11
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In fact, there may be a large number of organizations struggling from the financial crisis with the result 

of either being acquired or merged. The reason “other” consists of 483 organizations that no longer files 

with SEC among other reasons. 2007 was the year with the highest number of M&A deals within the 

sample period, and was amounting to 272, meanwhile the year of 2008 experienced the third highest 

number of M&A deals of 172. This is interesting as there is evidence showing that organizations making 

acquisitions during the financial crisis outperform other organizations. In fact, M&A deals may be the 

best option for organizations with excess liquidity to generate long-term shareholder value. In a time of 

crisis, the governments and regulators will focus on the economy and preserving jobs, which may also 

lead them to be more tolerant of larger acquisitions in many industries (Salsberg, 2020). This corresponds 

to earlier findings that excess liquidity has a positive relationship with the ROA, following a financial 

crisis.  

8.2 The regression models in a different time period 
As the literature suggests, there should be a positive relationship between the R&D ratio and financial 

performance. As mentioned earlier, we somehow expected the negative effects from the R&D ratio on 

the accounting measures, but not in terms of the market measures. This argument relies on the expecta-

tions that shareholders will price the shares according to future expected earnings, hence an increase in 

the R&D ratio will hopefully give room for new innovations or NPV projects in organizations.  

The findings in section 6.4 did not capture this relationship, and we observed a negative relationship 

between the R&D ratio and the financial performance measures. The fluctuations of this period could 

possibly harm the results of the regression models, thus we test the relationship by running the regression 

models 1-4 in a different time period leading up to the financial crisis in 2002-2006. For the new time 

period we used the same organizations in the regression models to correctly replicate the previous results. 

However, there were some organizations where the data was inadequate, meaning that we had problems 

extracting the data from some of the organizations for the years of 2002-2003. This resulted in an exclu-

sion of 33 organizations due to insufficient data. We do not expect this exclusion to affect the regression 

models.  
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The regression models have gone through the same assumption tests as described in section 5.2, and the 

results can be found in Appendix 4. Analysing the results in Appendix 4, we find a statistically significant 

negative relationship from the R&D ratio in regression model 1 and 2 with ROA and the EBITDA-margin 

as dependent variables. For market capitalization and Tobin’s q (regression model 3 and 4), there are no 

statistically significant relationships between the R&D ratio and no conclusions can be drawn from these 

results. The regression models 1 and 2 for this time period before the financial crisis still indicate a 

negative relationship between the R&D ratio and financial performance. These findings support that in-

novation is not related to improved financial performance both in a dynamic environment like the finan-

cial crisis and beyond these environments. This implies that organizations should not always emphasize 

on innovation to improve financial performance. The perspectives surrounding financial performance 

and the R&D ratio will elaborated later in the discussion. 

8.3 Discussion of findings 
The main scope of this section is to consider the results from the regression models and further discuss 

them in relation to literature. This section takes starting point in a discussion between absorbed and un-

absorbed slack variables’ affection on financial performance, with a focus on each of the independent 

slack variables, and how these findings comprehend with existing literature. Then, we discuss the results 

of the interaction terms and how these results relate to the discussed literature with a focus on real options 

and their effects on financial performance. Lastly, we discuss the nonlinear relationships between the 

independent slack variables and the financial performance measures. 

8.3.1 Unabsorbed slack resources and financial performance 
The impact of unabsorbed slack variables on the four financial performance measures resulted in a variety 

of mixed relationships, reliant on the time period and the financial performance measure.  

Financial leverage – Capital structure 

There is statistically significant support for the fact that financial leverage has a negative impact on fi-

nancial performance across all four financial performance measures. This challenge existing literature 

stating that organizations need funds to obtain more flexibility and resources to control changes in or-

ganizations and the surrounding environment (Illinitch, 1996). Nonetheless, this analysis is based on data 

surrounding the financial crisis, which has been one of the most influential crises in recent times, and 

this time of uncertainty has probably had an impact on highly levered organizations.  
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The negative effects of financial leverage in dynamic environments are supported by research conducted 

by Simmerly & Li (2000). Their research finds significant negative relationships between dynamic en-

vironments and financial leverage, indicating that environmental powers have a moderating effect on the 

outcome organizations can obtain from financial leverage (Simmerly & Li, 2000). These moderating 

abilities that the dynamic environments have on financial leverage and organizational performance are 

also indicated in the analysis, since there are negative coefficients estimates across multiple financial 

performance measures. An additional note to this connection could be the limitations that organizations 

had during the financial crisis, with the financial sector struggling during the crisis. The negative results 

of financial leverage are contrasting to the results from Bromiley (1991), who found a significant positive 

impact from the debt-to-equity variable on financial performance in organizations. 

The regression models show statistically significant results of the impact that financial leverage has on 

financial performance in a situation of crisis. These findings lead to the discussion of optimal capital 

structure in organizations, which has been a highly discussed topic throughout the years by academic 

researchers, whether there is an optimal capital structure and if this structure has an impact on organiza-

tional performance. The statistically significant negative relationship between financial leverage and the 

financial performance measures, challenges the original views of Modigliani & Miller (1958), stating 

how organizations arrangement of their capital structure should not have an impact on the value of or-

ganizations. The findings of this analysis show clear indications of negative affections from financial 

leverage on the financial performance measures in most of the time periods and across all four financial 

performance measures. The negative impact and the challenge of the original thoughts of Modigliani & 

Miller (1958) are not the only capital structure theory that these results can be discussed in relation to. 

The Trade-off Theory, which is a product of the M&M theory states that organizations will increase the 

amount of debt as long as the marginal increases in the tax shield is larger than the cost of bankruptcy 

(Kraus & Litzenberger, 1973). It is difficult to conclude anything regarding the Trade-off Theory in this 

context, but the results from the analysis could indicate that organizations did not stop their increasement 

of debt when the cost of bankruptcy equalled the marginal effects of the tax shield. Instead, the organi-

zations took it too far, and it resulted in devastating effects on their financial performance. In context to 

the discussion related to Trade-off Theory the Pecking Order Theory could be relevant to incorporate. 
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The effects of increasing the financial leverage by increasing the debt relative to equity in organizations 

are negative and are therefore not in line with the Pecking Order Theory, which states that organizations 

should prefer debt financing before equity financing (Myers and Majluf, 1984). On the other hand, this 

analysis also has alignment with the Pecking Order Theory, as we will see in the next section, where we 

discuss the effects of internal funding through cash holdings. 

Cash ratio – Short-term financial slack 

In contrast to financial leverage and how this can be used for organizations competing in dynamic envi-

ronments, we will discuss how the cash ratio affected financial performance through those dynamic 

years. Cash is considerably more liquid than financial leverage as it is already in the organizations and 

thereby increasing the flexibility of organizations when environmental changes affect the competitive 

position in the industry.  

We find evidence that supports the reasoning that higher cash holdings will help organizations in dynamic 

environments. The evidence is supported by statistically significant positive effects of the cash ratio on 

financial performance in most of the time periods and dependent variables, except for the EBITDA-

margin. Despite being statistically significant, the coefficient estimates are highly positive, which is con-

tradicting to the Free Cash Flow Theory (Jensen & Meckling, 1976). The Free Cash Flow Theory states 

that excessive cash in the hands of the managers would result in stacking up the cash or conducting 

overinvestment in possible negative NPV projects (Jensen & Meckling, 1976). The strong positive sig-

nificant results across different time periods and financial measures create strong evidence against the 

negative emphasis that Jensen & Meckling (1976) put on the value of holding cash in organizations. The 

positive effects of cash compared to the negative effects of financial leverage are also in line with the 

Pecking Order Theory, which states that organizations should always utilize internal financial resources 

before seeking capital in the markets (Myers and Majluf, 1984). 

The statistically significant positive relationship between cash and financial performance shows clear 

signs of how important cash holdings are to organizations. The significant positive results of cash on 

financial performance further contribute to theory about how organizations should utilize their resources 

in the time of crisis. Higher cash holdings lead to higher flexibility, which is essential for organizations 

to stay relevant in these ever-changing environments (Bettis & Hitt, 1995; Illinitch, 1996).  
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This seems to be highlighted by the highly statistically significant positive relationship across different 

time periods and financial performance measures. The positive effects of the cash ratio on financial per-

formance are in line with some of the earlier mentioned, empirical studies. The positive statistically sig-

nificant results can be compared to the results of George (2005), who found a significant positive impact 

from cash reserves on the financial performance in privately held firms. Some indications can be com-

pared to the empirical results of Bromiley (1991), who found a significant positive relationship between 

available slack and financial performance. The available slack was measured by the current ratio, which 

contains the value of cash and lines can therefore be drawn to these results from Bromiley (1991).  

Current ratio – Short-term financial slack 

The current ratio as a measure of short-term financial slack is not consistent with the cash ratio as we 

would have expected, but instead the ratio provides us with more mixed statistically significant results. 

In the regression models with ROA, the EBITDA-margin and market capitalization as dependent varia-

bles (regression model 1, 2 and 4), we have statistically significant positive coefficients across some of 

the time periods. This provide indications of financial slack in form of the current ratio has a positive 

impact on financial performance. In the regression model with Tobin’s q as the dependent variable (re-

gression model 3), we find a negative statistically significant relationship in 04-11, giving us contrasting 

results. However, the three other financial performance measures state positive significant results, where 

especially regression model 1 with ROA is statistically significant positive on a low significance level. 

This means that we trust the results from the analysis, and we find evidence for a positive affection of 

the current ratio on financial performance. This is consistent with the empirical results from both Bro-

miley (1991) with the positive significance from the current ratio and in line with George (2005) who 

found the positive affection from cash reserves on financial performance. The significantly positive result 

of the current ratio is however no near the effect that the cash ratio has on financial performance. Thus, 

it must be underlined that holding cash reserves is far more valuable for organizations in a situation of 

crisis compared to a combination of other short-term liquid assets represented in the current ratio. 

The low positive effect of the current ratio on financial performance could mean that some other factors 

played a role in this relationship. Later, in this section we will discuss the relevant implications that we 

found in the testing for nonlinear relationship in the analysis, where the current ratio presented some 

interesting results contrary to the other slack variables. 
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8.3.2 Absorbed slack resources and financial performance 
The relationship between absorbed slack resources and financial performance has provided us with op-

posing signals throughout the different regression models and the general conclusion is that it depends 

on the period and on the dependent variables in the regression models. Nonetheless, both types of slack 

variables displayed a negative relationship with financial performance in a significant number of time 

periods. 

SG&A – Organizational slack 

The SG&A ratio which is a measure of organizational slack has clear negative statistically significant 

coefficients estimates in the regression models with the two accounting measures ROA and the EBITDA-

margin as dependent variables (regression model 1 and 2). When looking at the regression models with 

the market measures as dependent variables (regression model 3 and 4), we only have one statistically 

significant value in regression model 4 with market capitalization in 04-11, however this coefficient 

estimate conflicts with the accounting measures as it is positive. 

The original thought for introducing organizational slack into this thesis was that organizational slack 

should release resources for organizations to be used for adapting to the ever-changing dynamic environ-

ments, and organizational slack should therefore have positive effects on the performance in organiza-

tions (Cyert & March, 1963; Bourgeois, 1981; Singh, 1986; Nohria & Gulati, 1996). The event of a crisis 

should intensify the need for slack resources in organizations, which they could use for flexibility and to 

reorganize themselves in the dynamic and heavily competitive environments (Illinitch, 1996; D’Aveni, 

1998).  

As mentioned, this was not the case in the statistically significant results of the regression models. The 

analysis provides clear statistically significant evidence for a negative relationship between organiza-

tional slack and financial performance, which means that the results are in line with early researchers 

within this area (Williamsson, 1963, 1964; Leibenstein, 1969). These studies perceived slack as a sort of 

waste in organizations and an indication of lacking competence (Williamsson, 1963, 1964).  
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These negative results should not be interpreted alone since multiple factors contribute to the statistically 

significant negative relationship between organizational slack and financial performance. In the limita-

tions we will cover the problems of using expenses from the income statement to explain financial per-

formance, which will be likely to imply a negative relationship. To get a different view on this problem, 

we introduced the market measures of Tobin’s q and market capitalization, which are not directly affected 

by the expense ratios. The expectations to these market measures were that they could provide a clearer 

picture of how organizational slack affects financial performance. The expectations were fulfilled by 

Tobin’s q and market capitalization, since the regression models with the two market measures have a 

positive relationship with organizational slack, and thereby are in line with the positive views on organ-

izational slack (Cyert & March, 1963; Bourgeois, 1981; Singh, 1986; Nohria & Gulati, 1996). The results 

of the positive relationship were not sufficient, since the only period with a statistically significant posi-

tive relationship was in the period of 2004-2011, and only when using the financial performance measure 

of market capitalization.  

R&D - Innovation 

The effects of the R&D ratio on financial performance are aligned throughout three of the four dependent 

variables. Regression model 1 with ROA shows highly statistically significant negative relationship with 

the R&D ratio across all three time periods and the regression models with Tobin’s q and market capi-

talization (regression model 3 and 4) yield statistically significant negative relationships in two of the 

time periods. These findings provide us with statistically significant evidence, that investing in R&D in 

a situation of crisis will have negative effects on financial performance in organizations. These results 

are quite surprising, since academic research points at the importance of innovating the organization to 

keep adapting to the competitive environment (Bettis & Hitt, 1995).  

The negative affections from the R&D ratio on financial performance challenge the arguments from 

March (1991), stating that organizations need to balance the exploitation of existing businesses and the 

exploration of new business opportunities. The general idea should be that organizations need to invest 

in new opportunities. The explanation for this negative relationship could be that organizations focused 

on cutting expenses and improving their existing business when the financial crisis approached, instead 

of allocating resources to new adventures in the short run.  
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This is in line with the arguments from March (1991) explaining that exploitation can be good in the 

short run, bun in the longer run, organizations need to explore new business opportunities to stay relevant 

in the dynamic changing environment. The time span that we measure the effects of R&D spending on 

financial performance is in a relatively short period of time and it could be argued that within a longer 

period, we would see a positive relationship between the R&D ratio and financial performance. Organi-

zations have probably allocated resources to R&D spending before and during the crisis, so they could 

follow the changing markets. One could argue that many R&D projects take many years before an impact 

can be seen, which could be the answer for the negative relation to financial performance in the short 

run.  

A third explanation to the negative relationship could be that organizations have failed to utilize their 

strategy surrounding R&D spending. Pisano (2015) states that organizations need to have clear vision 

and strategy on how the spending on innovation should be carried out, it is not enough just to increase 

R&D spending. If organizations do not have a clear strategy for the use of R&D spending, then the 

expenditures would be a waste of important financial resources. Organizations need to have a clear strat-

egy on which areas to innovate to obtain knowledge about the best innovative fit for the organization 

(Pisano, 2015). Lastly, the significant negative results from the regression models with ROA and 

EBITDA as dependent variables should be used carefully with the same argument of the impact of ex-

penses on accounting measures. Opposite the results from the SG&A ratio, the R&D ratio yields a sta-

tistically significant negative relationship with the market measures, providing us with strong evidence 

for the negative impacts of R&D on financial performance during a crisis. 

We examined the relationship between the R&D ratio and financial performance in a different period of 

time before the financial crisis, to see if the negative relationship was due to the argument that it could 

be the dynamic environments of the financial crisis that affected the impact of R&D. In this time period 

of 2002-2006 we still observed negative effects from the R&D ratio on financial performance, which 

further supported the negative effects of R&D on financial performance in a crisis. 
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8.3.3 The effects of slack resources on innovation 
We have already covered the effects of the R&D ratio on financial performance in organizations. Next, 

we will discuss how slack resources affect R&D investments, when the environment is changing because 

of the financial crisis. This relationship will help us understand sub question 2 from the research question 

on whether organizations need to be fully efficient, or they need to have capacity for innovation. We 

reviewed this relationship between slack resources and innovation, by implementing four interaction 

terms, one for each of the slack variables. The results of these interaction terms will be discussed and set 

in context with relevant literature within the area. 

Creative destruction is a constant threat for organizations competing in dynamic markets, the risk for 

new technological processes keeps a constant innovative pressure on organizations (Schumpeter, 1942; 

Bettis & Hitt, 1995). The constant pressure results in the need for resources to realize these innovative 

ideas, which we found significant evidence for in the regression models. We proved that short-term liquid 

assets measured by the cash ratio and the current ratio had statistically significant positive effects on the 

R&D ratio across the different financial performance measures and time periods. These findings provide 

us with good indications of how important liquidity is to perform investments in R&D. 

Financial leverage does also provide us with small positive significant results on R&D, supporting the 

two other unabsorbed slack variables with small statistically significant positive impacts on the R&D 

ratio. These positive indications are in line with O’Brien (2003), which empirically proved that organi-

zations taking part in a competitive environment, where the most important competitive advantage is 

innovation, should use financial slack to succeed in this environment. The analysis of O’Brien (2003) 

therefore suggested that organizations which did not put emphasis on financial slack would harm their 

competitiveness in this innovation driven environment. This is further supported by Almeida et al. 

(2004), stating that the management of cash flows in organizations determine the effectiveness and pos-

sibilities in the investment policies in organizations, which eventually will create profitability in future 

investments. 
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Cash Ratio - Real options 

As mentioned earlier we found a high correlation between the cash ratio and the R&D ratio in section 

6.2. As mentioned, from an accounting perspective, it does not seem logical that an increase in expenses 

would lead to an increase in assets – especially the cash ratio. Looking at the empirical findings we saw 

that the top performing organizations both had a higher cash ratio and a higher R&D ratio compared to 

other organizations, once again suggesting a high correlation between the cash ratio and the R&D ratio. 

Bettis (1981) emphasizes that organizations investing in R&D should have a competitive advantage in a 

market with related diversified organizations. With the knowledge of real options from section 3.5.3, 

organizations need slack resources to utilize real options, such as investing in R&D. This suggest a log-

ical reason for the high correlation between the cash ratio and the R&D ratio as real options can be 

acquired by investing in R&D.  

If real options seem to be “in the money”, organizations would like to exercise the options. For organi-

zations to exercise the real options, they must either have excess liquidity or reach out to the financial 

markets to finance the assets that seem to produce a positive NPV project. This suggests that the quicker 

and easier the organization can proceed, the better (Brealey et al., 2016). 

Cash holdings lead to higher flexibility and is essential for organizations to stay relevant in ever-changing 

environments (Bettis & Hitt, 1995; Illinitch, 1996). This flexibility can be useful for organizations when 

needing to exercise real options and the decision for increasing cash holdings in organizations are likely 

to come from corporate-level executives such as the CEO or President. Innovation has a higher level of 

impact, when it is generated from organizations with a centralized R&D structure (Argyres & Silverman, 

2004). This is in line with Pisano (2015) stating that organizations need to have a clear vision and strategy 

on how the spending on innovation should be carried out. In other words, the high correlation between 

the cash ratio and the R&D ratio may stem from a central decision making of investing in R&D. 
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8.3.4 Balanced level of slack resources in organizations 
The discussion on whether organizations need to be efficient or have slack resources ready for adaption 

to new dynamic environments is rather polarized. We argue that organizations need to find a balance 

between efficiency and slack resources to obtain the best financial performance. We tested this assump-

tion by implementing quadratic terms into the regression models to look for nonlinear relationships, es-

pecially the ones with an inverted U-shaped relationship. 

Generally, we have alignment between the results from the original regression models and the regression 

models where we added the quadratic terms. The two absorbed slack variables the R&D ratio and the 

SG&A ratio still yield statistically significant negative relationships with the financial performance 

measures and the cash ratio having a statistically significant positive relationship with ROA and a statis-

tically significant negative relationship with the EBITDA-margin (regression model 9 and 10).  

Besides the variables that coherence with the main effects from the regression models, we had two vari-

ables contributing with different perspectives regarding the use of resources to improve financial perfor-

mance. The current ratio has statistically significant results pointing at an inverted U-shaped relationship 

in regression model 9 with the financial performance measure ROA across all three time periods. Again, 

ROA yields the most significant results, and since we have coherence in the results across all three time 

periods, we conclude that there exists an inverted U-shaped relationship between the current ratio and 

ROA. These results are to some extent in line with George (2005), who found a significant inverted U-

shaped relationship between low-discretionary slack and financial performance. The current ratio is how-

ever not considered as a low-discretionary slack variable, but instead considered a high-discretionary 

slack variable, due to the short-term elements of cash and receivables in the ratio (George, 2005). Low-

discretionary slack is instead characterized by elements such as debt and fixed assets and more related to 

the results of the last variable in the regression model. As mentioned in the analysis, we found a statisti-

cally significant relationship between financial leverage and the financial performance measure of To-

bin’s q in regression model 11, however this relationship was only significant in 07-11. Opposite regres-

sion model 9, this relationship was only U-shaped, meaning that a balanced level of financial leverage 

would harm financial performance, measured by Tobin’s q. The relationship is therefore based on a rather 

fragile foundation, but it still contributes to an opposing perspective of this thesis. The U-shaped rela-

tionship argues against the results found by George (2005).  
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8.3.5 Key takeaways from the discussion  
The overall conclusion of the impact of slack resources on financial performance is that it depends on 

the type of slack resource measured and on which performance measure the regression models are built 

upon. This illustrates contradicting results, meaning it is difficult to say whether slack is the driver for 

competitive advantage in organizations or it destroys value and competitiveness for organizations, or a 

mixture of both perspectives.  

In the variety of mixed results, we find slack resources which provide us with distinct results compared 

to other types of slack resources. The cash ratio provides us with positive signals throughout the analysis, 

with high statistically significant positive coefficient estimates. The current ratio supports the results of 

the cash ratio to some degree with a positive relation to financial performance, which was consistent with 

previous findings in the literature (Bromiley, 1991; George, 2005). The financial leverage gives us rela-

tively clear indications of a negative impact on financial performance in organizations during a crisis, 

which is a connection that previously has been described in literature (Simmerly & Li, 2000). The ab-

sorbed slack variables of the SG&A ratio and the R&D ratio turned out to have negative impacts on 

financial performance in organizations, in line with negative literature surrounding slack resources (Wil-

liamsson, 1963, 1964; Leibenstein, 1969). Where especially the negative impact of R&D was a general 

theme throughout the analysis and discussion. 

The interaction terms displayed positive effects from the unabsorbed slack variables, where especially 

the positive impacts from the cash ratio and the current ratio affected the independent variable of the 

R&D ratio positively. However, the R&D ratio still had a negative impact on financial performance and 

the effects of the positive relations from the cash- and current ratio will therefore depend on the level of 

R&D intensity in each organization. Finally, the quadratic terms provided us with proof of an inverted 

U-shaped relationship between the current ratio and the financial performance measure, ROA. 
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9. Limitations in the findings and suggestions for further research 
Precision in measures  

As previously mentioned, we have problems with two of the independent slack variables in this thesis. 

Both the R&D ratio and the SG&A ratio are expenses in the income statement, which can create falsified 

relationships with financial performance measures. The R&D ratio is measured by dividing the expenses 

related to R&D by the revenue in each organization and the SG&A ratio is measured in the same way by 

dividing the SG&A expenses with the reported revenue in each organization. The argument for the biases 

relating to these ratios as slack measures in the regression models is that expense ratios will always have 

a negative impact on financial performance measured in the income statement. Both expenses are located 

before EBITDA and net income (which is used in the calculation of ROA), so naturally they have a 

negative impact on these measures.  

Alternative dependent- and independent variables 

The analysis could be extended by mixing up the different dependent- and independent variables, by 

adding new measures or replacing already existing variables in the regression models. In general, we 

could have changed the grouping of the slack variables from absorbed- and unabsorbed slack to other 

groups of slack variables as done in similar literature (Bromiley, 1991; Daniel et al., 2005; George, 2005). 

By dividing the slack variables into other groups of slack variables and by adjusting the hypotheses, we 

could potentially have seen other results in the analysis. The measurement of slack resources could have 

been done in a different way by asking a number of organizations questions related to the concept of 

slack (Nohria & Gulati, 1996). This would have added a more realistic measurement of organizational 

slack compared to the SG&A ratio and would have resulted in a different take on this thesis. The com-

plexity in gathering this type of data compared to financial data from Compustat, would have resulted in 

fewer organizations in the analysis. With a reduced sample of data, the potential biases from non-nor-

mality in the residuals could harm the regression models, since the central limit theorem (CLT) relies on 

a large sample of data. 

Regarding the dependent variables, we could have included the measure of return on investment (ROI) 

in the regression models, which would have provided us with a more investment-based measure com-

pared to ROA.  
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An equivalent measure Return on equity (ROE) could have provided the analysis with some of the same 

perspectives, however ROA and ROI capture the overall utilization of the resources in organizations 

better than ROE. The measurement of ROE fails to capture the utilization of resources, since ROE only 

measures the return on equity and not the resources in general (Simmerly & Li, 2000). 

As an alternative performance measure, we could have used the financial measure of gross margin, which 

is measured by the revenue subtracted by the cost of goods sold, instead of the EBITDA-margin (George, 

2005). The gross margin could have contributed differently to the regression models compared to the 

EBITDA-margin, since the gross margin is measured before the EBITDA-margin in the income state-

ment. This means that the use of the gross margin could have helped on the problems with the SG&A 

ratio and the R&D ratio described earlier. If we had applied the gross margin as a dependent variable 

instead, we could perhaps have had better results with the two absorbed slack measures, since their neg-

ative impact on financial performance would not have impacted the gross margin. 

Estimation- and endogeneity problems  

We do not directly test for endogeneity- and exogeneity problems in this thesis, which can cause estima-

tion problems. However, as mentioned in the methodology section there are a lot of unmeasurable factors 

affecting the slack variables and the financial performance measures in organizations. These unmeasur-

able factors could possibly be caught in the error term and create biases called endogenous biases (Wool-

ridge, 2015). We tried to mitigate these biasing effects of the endogeneity problem, by applying different 

types of control variables to the regression models. 

Reverse causality is also related to these estimation problems and can cause biases in the regression 

models. Reverse causality is when the dependent variable explains the independent variable, instead of 

the other way around. An example of this could be when organizations increase their financial perfor-

mance it leads to higher cash holdings, which would cause reverse causality problems. A solution to this 

problem could have been to implement a combination of the Maximum Likelihood (ML) method and the 

structural equation modelling (SEM) to account for reverse causality (Leszczensky & Wolbring, 2019). 

Through Monte-Carlo simulations Leszczensky & Wolbring (2019) proved that this combination is the 

best approach to yield unbiased estimates in the presence of reverse causality. 
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Data collection  

We have 2,006 different organizations located in the US, which means that the thesis is biased towards 

the US market. We value the number of organizations, which we find sufficient, however the geograph-

ical area could be an interesting perspective to analyse in future research. We could have included other 

organizations from different parts of the world to examine if the effects differed from country to country. 

Besides looking at the variety of the countries that organizations originate from, we could have examined 

the effects of the industries. We standardized the variables to prevent the industries from affecting the 

regression models in a large manner. Instead of standardizing the variables we could have examined each 

of the nine industries, to see if the results of the regression models differed significantly across industries. 

The aim of this thesis was however to see the effects between slack resources and financial performance 

in a more general way. Further research within this area could instead examine the relationship between 

slack resources and financial performance across industries, to see if some industries utilized on their 

resources more optimal during the dynamic environment of the financial crisis. 

Time period of data collection  

It would have been interesting to review the relationship between slack resources and financial perfor-

mance in other time periods than the ones chosen in this thesis. It would especially have been interesting 

to see if the same significant results are found in other time periods where a large crisis has impacted the 

economy. Besides variation in the time period, it would have been interesting to see the effects of chang-

ing the time gap between the independent and dependent variables.  

Some variables would naturally have an impact in a shorter time period where others would impact on 

the longer run. We gave the example of the R&D ratio, which yielded a statistically significant negative 

relationship with the financial performance measures within a relative short time period surrounding the 

financial crisis. With a variable known to have effects for a longer period, it would have contributed with 

different perspectives in the analysis, by including longer time periods. 
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Outliers and the choice of regression model  

The regression models have some substantial outliers present, when plotting the data. We removed these 

outliers by using the method from Cook & Weisberg (1982) with a cut-off point of one, where a different 

approach regarding the cut-off point is determined by the number of observations could have been used. 

This different approach determines the cut-off point by dividing four by the number of observations (4/n) 

(Bollen & Jackman, 1990). We argued earlier in the thesis, that excluding outliers by this cut-off point 

of approximately 0.0002 would have resulted in a removal of too many outliers. A removal of too many 

outliers would have diminished the results of the analysis, by potentially removing values, which would 

have had an important impact on the regression results and thereby excluding some of the explanation of 

the fluctuation in the dependent variables. 

We had problems with heteroscedasticity in the error terms in the regression models, which we regulated 

for by applying a heteroscedastic-consistent covariance matrix, by transforming the errors with hetero-

scedastic consistent estimators. If we used the OLS estimators without adjusting for heteroscedasticity, 

we would have had problems with inconsistency in the OLS estimators. Instead of adjusting the OLS 

regression models with heteroscedastic consistent estimators, we could have used a different regression 

model called the feasible generalized least squares (FGLS) regression model, which is used when heter-

oscedasticity is presented in the data (Woolridge, 2015). The use of the FGLS regression model has 

earlier been used in the analysis of panel data used for estimating the relationship between slack resources 

and financial performance (George, 2005). We would expect different results by applying the FGLS 

regression model, since the estimation procedure is different compared to the OLS regression model. If 

the estimates are quite similar, then the FGLS regression results are preferred, due to higher efficiency 

in the FGLS estimators (Woolridge, 2015).   
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10. Conclusion 
This thesis aimed to investigate the efficiency of organizations during the financial crisis. With respect 

to economic theory the expectations of this thesis were that organizations, which emphasized on effi-

ciency would outperform less efficient organizations. We introduced the concept of slack resources to 

challenge these original economic thoughts, with regards to balancing the need for exploration. For or-

ganizations to succeed in a dynamic environment, they need to utilize their resources to create a sustained 

competitive advantage. The perception of the resource-based-view combined with absorbed and unab-

sorbed slack resources created the foundation of the theoretical framework in this thesis. From this the-

oretical framework the development of eight hypotheses took place to examine the different relationships 

between slack resources and financial performance. The hypotheses were divided into three theoretical 

areas, which investigated three different aspects of efficiency and slack resources in organizations. The 

first perspective was the main effects of slack resources on financial performance, both positive and 

negative. The second perspective explored the aspects of organizations having slack resources to utilize 

their innovative ideas. The third and final perspective was the exploration of a balanced relationship 

between slack resources and financial performance, meaning that the discussion between efficiency and 

slack resources is less polarized as stated. Financial performance was measured with market-based- and 

accounting-based performance measures to provide different perspectives to these relationships. 

We tested the hypotheses on a dataset including 2,006 US organizations averaged over three different 

time periods surrounding the financial crisis in 2007 & 2008. The hypotheses were tested by applying 

the OLS regression model, which was used in accordance with the assumptions and outliers of the re-

gression models. The first four hypotheses tested the main effects, and thereafter we added interaction 

terms and quadratic terms to elaborate on the last four hypotheses. 

This thesis rejects most of the hypotheses, except for the hypothesis describing the negative relationship 

between absorbed slack and financial performance with ROA as the dependent variable. As well as the 

hypothesis describing the positive affection from slack resources on the relationship between R&D and 

ROA in one time period. 
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Organizations with too much absorbed slack during a crisis would harm the financial performance, indi-

cating that organizations should strive for efficiency regarding absorbed slack. These rejections of the 

hypotheses would naturally lead to the conclusion that nothing could be said about the relationship be-

tween slack resources and financial performance, however the individual slack measures still showed 

statistically significant results. 

Financial leverage showed statistically significant negative impacts on financial performance indicating 

that the dynamic environments of the financial crisis have moderating effects on the outcome organiza-

tions gain from leveraging. These findings are contrary to the original thoughts of capital structure not 

influencing organizational value. The effect of cash holdings on financial performance differs from other 

slack variables, since we find statistically significant evidence for a positive relationship between cash 

holdings and financial performance throughout the regression models. The current ratio had problems 

providing the analysis with clear results compared to the other independent variables, and we therefore 

tested for a nonlinear relationship and found an interesting connection upon this. The regression models 

with ROA as the dependent variable demonstrated statistically significant results of an inverted U-shaped 

relationship, meaning that organizations need to have a balanced level of short-term liquid assets to ob-

tain the highest possible financial result.  

For the SG&A ratio we observed a statistically significant negative relationship as expected for account-

ing measures, however for the market-based measures we found a statistically significant positive rela-

tionship for only one time period. In the regression models with accounting measures as dependent var-

iables the R&D ratio showed a statistically significant negative relationship as expected, however for the 

market-based measures, the R&D ratio surprisingly showed a statistically significant negative relation-

ship as well. We expected this relationship to be positive in the sense that R&D would give rise for 

expectations from the market participants to improve financial performance.  
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Regarding the interaction terms, we found indications of positive effects from financial leverage, the 

cash ratio, and the current ratio on the relationship between the R&D ratio and financial performance in 

organizations. This indicate that organizations should not aim for efficiency regarding unabsorbed slack 

resources, when competing in dynamic markets where innovation is the main driver for competitiveness. 

The positive effects from the cash ratio on the relationship between the R&D ratio and financial perfor-

mance in organizations relates to the logic of real options. This implies that excess liquidity can be used 

for exercising real options helping organizations improve their competitive advantage.  

The empirical findings prove that top performing organizations, following the financial crisis, had higher 

levels of cash holdings compared to all organizations leading up to the financial crisis. Surprisingly, those 

top performing organizations had higher R&D ratios before the financial crisis, which contradicts the 

findings from the analysis.  

Among the top performing organizations, we found three examples of organizations benefitting from the 

financial crisis. These organizations utilized on their unabsorbed slack resources and aimed for efficiency 

regarding the absorbed slack resources to improve financial performance. The three organizations all had 

higher cash ratios leading up to the financial crisis compared to the average cash ratio among all organi-

zations. These higher levels of cash were combined with lower levels of R&D leading up to the financial 

crisis. The examples of Booking Holdings and Boston Beer illustrated clear indications of organizations 

taking advantage of higher cash ratios to exercise real options, having both made acquisitions in the given 

period. Finally, Apple is an example of an organization succeeding with routine innovations resulting in 

large cash-cows combined with the ability of reducing their R&D ratio during the financial crisis.  

The findings in this thesis illustrate the importance of containing short-term liquid assets in organizations 

during highly volatile dynamic environments. These liquid assets give organizations the possibility to be 

flexible, which eventually will elevate their financial performance compared to their competitors and 

hopefully create a sustained competitive advantage. On the other hand, we experienced diminishing ef-

fects from absorbed slack in organizations on financial performance, indicating that an increase in ab-

sorbed slack will be harmful for organizations. Innovation seemed not to be the answer for organizations 

during the financial crisis, due to the negative impacts throughout the analysis.  
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In general, we found strong indicators that organizations should not be fully efficient regarding unab-

sorbed slack resources since these resources are essential for the flexibility in organizations during a 

financial crisis. Organizations should aim for efficiency in respect to absorbed slack resources, by cutting 

SG&A expenses and have a clear strategy for R&D. The use of R&D should emerge from centralized 

decision making to increase the efficiency of R&D spending in organizations. 

The conclusions from this thesis give researchers further possibilities to analyse the relationship between 

efficiency and slack resources and their combined impact on financial performance in dynamic environ-

ments.  
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1.  QQ-Plots (Test for normality in residuals) 
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2004-2011 

ROA – With outliers      ROA – Cook d > 1 
 (No outliers removed) 
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Tobin’s q – With outliers    Tobin’s q – Cook d > 1 
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Market cap – With outliers    Market cap – Cook d > 1 

       

 

2. OLS assumption tests – Interaction terms 

 

  

Table 19:
ROA EBITDA

09-11 07-11 04-11 09-11 07-11 04-11
Maximum VIF 109.6978 119.6509 125.7411 110.8801 119.6509 125.7654
BP - P-value 0.0091 0.0000 0.0000 0.0000 0.0000 0.0000

Tobin’s q Market Capitalization
09-11 07-11 04-11 09-11 07-11 04-11

Maximum VIF 110.8801 119.6509 127.9485 110.8801 119.0597 125.7654
BP - P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Table 20:
ROA Cash ratio Current ratio R&D ratio

Top 10% 9.5742% 0.1405 3.0064 8.1936%
All organizations 1.2557% 0.1188 2.7072 4.5857%
Worst 10% -17.8416% 0.1809 3.2185 5.5989%

15



Page 125 of 127 
 

3. Regression models with quadratic terms 

 

 

Table 15:
ROA EBITDA

09-11 07-11 04-11 09-11 07-11 04-11

Intercept
-1.0891***
(0.1377)

-1.1082***
(0.1049)

-0.8788***
(0.1453)

-1.7527***
(0.3715)

-1.9329***
(0.4037)

-1.5407***
(0.3581)

Financial Leverage
-0.0009
(0.0023)

-0.0065
(0.0035)

-0.0015
(0.0011)

-0.0316**
(0.0113)

-0.0426**
(0.0133)

-0.0085
(0.0048)

Cash ratio
0.7429*
(0.3000)

0.9623***
(0.2516)

0.9751**
(0.3271)

-2.0226*
(0.8438)

-2.0239*
(0.9866)

-0.8540
(0.8111)

Current ratio
0.0195***
(0.0046)

0.0172***
(0.0037)

0.0176***
(0.0033)

-0.0179
(0.0163)

-0.0162
(0.0156)

0.0132
(0.0151)

SG&A ratio
-1.3158***
(0.2018)

-1.4469***
(0.1738)

-0.8717***
(0.1418)

-1.4400**
(0.5055)

-1.5279**
(0.5270)

-1.4911*
(0.6212)

R&D ratio
-0.9618**
(0.3225)

-0.9294***
(0.2359)

-1.2594***
(0.1883)

1.3137
(0.7383)

1.3479*
(0.6871)

0.9964
(0.7725)

Organizational Size
0.0068**
(0.0026)

0.0078***
(0.0023)

0.0191***
(0.0027)

0.1371***
(0.0114)

0.1423***
(0.0111)

0.1582***
(0.0098)

Market to Book ratio
0.0000
(0.0004)

0.0074***
(0.0016)

0.0012*
(0.0006)

0.0247***
(0.0054)

0.0342***
(0.0073)

0.0041
(0.0021)

Capital Intensity
0.0190***
(0.0049)

0.0283***
(0.0059)

0.0152*
(0.0063)

0.2899***
(0.0436)

0.2683***
(0.0600)

0.2919***
(0.0532)

Financial Leverage Squared
0.0000
(0.0000)

0.0000
(0.0001)

0.0000
(0.0000)

0.0003
(0.0004)

0.0005
(0.0004)

0.0000
(0.0000)

Cash ratio Squared
0.3635*
(0.1675)

0.4484**
(0.1423)

0.4157*
(0.1724)

-1.2965**
(0.5027)

-1.2662*
(0.5768)

-0.6163
(0.4617)

Current ratio Squared
-0.0007*
(0.0003)

-0.0006*
(0.0002)

-0.0005**
(0.0002)

0.0005
(0.0009)

0.0008
(0.0005)

0.0005
(0.0006)

SG&A ratio Squared
-0.3886***
(0.0920)

-0.4302***
(0.0777)

-0.2321***
(0.0640)

-0.5718*
(0.2316)

-0.5268*
(0.2334)

-0.4959
(0.2648)

R&D ratio Squared
-0.5732*
(0.2486)

-0.4821**
(0.1738)

-0.6229***
(0.1375)

1.3290*
(0.5809)

1.1996*
(0.5157)

0.9246
(0.5692)

Maximum VIF 55.0380 63.0600 72.9818 56.0594 63.1258 72.9982
BP - P-value 0.0015 0.0000 0.0000 0.0000 0.0000 0.0000
#Observations 2,006 2,004 2,006 2,004 2,003 2,005
Multiple R2 0.5958 0.6596 0.6069 0.2342 0.2585 0.3069
Adjusted R2 0.5932 0.6574 0.6043 0.2292 0.2537 0.3024
F-significance 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Note: *p<0.05; **p<0.01; ***p<0.001
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Table 16:
Tobin’s q Market Capitalization

09-11 07-11 04-11 09-11 07-11 04-11

Intercept
1.0850**
(0.4152)

0.8526*
(0.4287)

0.7106*
(0.3350)

-0.5734*
(0.2265)

-0.4875*
(0.2197)

-0.4476
(0.2548)

Financial Leverage
-0.0494**
(0.0157)

-0.0404***
(0.0072)

-0.0564***
(0.0095)

-0.0310**
(0.0096)

-0.0317***
(0.0088)

-0.0132**
(0.0040)

Cash ratio
1.8681*
(0.8883)

1.7905
(1.0257)

1.4644
(0.7509)

-0.0727
(0.5957)

0.5405
(0.6117)

0.9543
(0.7051)

Current ratio
0.0076
(0.0110)

-0.0026
(0.0104)

-0.0104
(0.0084)

-0.0064
(0.0110)

0.0003
(0.0108)

0.0071
(0.0116)

SG&A ratio
0.7656
(0.5361)

0.1789
(0.4345)

0.1917
(0.3854)

0.2182
(0.3019)

-0.2351
(0.3383)

-0.6047
(0.3884)

R&D ratio
-0.2412
(0.7518)

-0.1778
(0.5219)

-0.0017
(0.4202)

0.0327
(0.4359)

0.3767
(0.4173)

0.6896
(0.4934)

Organizational Size
0.0233*
(0.0094)

0.0276**
(0.0087)

0.0083
(0.0066)

0.2351***
(0.0197)

0.2411***
(0.0198)

0.2410***
(0.0195)

Market to Book ratio
0.0393***
(0.0091)

0.0267***
(0.0027)

0.0968***
(0.0123)

0.0235***
(0.0045)

0.0160***
(0.0047)

0.0058**
(0.0022)

Capital Intensity
-0.0411**
(0.0150)

-0.0390**
(0.0145)

-0.0345*
(0.0140)

-0.0325
(0.0183)

-0.0335
(0.0183)

-0.0295
(0.0224)

Financial Leverage Squared
0.0000
(0.0005)

0.0005*
(0.0002)

0.0000
(0.0002)

-0.0007
(0.0004)

0.0000
(0.0003)

0.0000
(0.0000)

Cash ratio Squared
0.8944
(0.4811)

0.7103
(0.5453)

0.5220
(0.3947)

-0.2885
(0.4275)

0.1125
(0.4296)

0.4970
(0.4656)

Current ratio Squared
-0.0004
(0.0004)

-0.0001
(0.0003)

0.0003
(0.0003)

0.0005
(0.0004)

0.0004
(0.0004)

0.0005
(0.0006)

SG&A ratio Squared
0.3121
(0.2371)

0.0467
(0.1895)

0.0664
(0.1638)

0.0723
(0.1508)

-0.1357
(0.1651)

-0.3249
(0.1802)

R&D ratio Squared
-0.1248
(0.5596)

0.0627
(0.3647)

0.1643
(0.3082)

0.3349
(0.3729)

0.5188
(0.3330)

0.6225
(0.3758)

Maximum VIF 56.0594 63.0149 73.2404 56.0594 63.1340 72.9982
BP - P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
#Observations 2,004 2,006 1,999 2,004 2,005 2,005
Multiple R2 0.0814 0.2561 0.3117 0.2481 0.2574 0.2655
Adjusted R2 0.0754 0.2512 0.3072 0.2432 0.2525 0.2607
F-significance 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Note: *p<0.05; **p<0.01; ***p<0.001
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4. Regression models 1-4 in a fourth time period (2002-2006) 

 

 

 

Table 17:
2002-2006

ROA EBITDA Tobin’s q
Market

Capitalization

Intercept
-0.5193***
(0.0428)

-0.6559***
(0.0597)

0.0880
(0.0525)

-0.5351***
(0.0496)

Financial Leverage
-0.0080
(0.0058)

-0.0410**
(0.0153)

-0.1239***
(0.0245)

-0.0599***
(0.0132)

Cash ratio
0.0413
(0.0276)

0.1135*
(0.0440)

0.1445***
(0.0388)

-0.0334
(0.0360)

Current ratio
0.0491***
(0.0070)

0.0068
(0.0118)

-0.0233**
(0.0074)

0.0006
(0.0079)

SG&A ratio
-0.2340***
(0.0540)

-0.3805***
(0.0671)

0.2498***
(0.0467)

0.1388***
(0.0403)

R&D ratio
-0.2391***
(0.0393)

-0.5127***
(0.0856)

-0.1043
(0.0582)

-0.0237
(0.0430)

Market to Book ratio
0.0010
(0.0011)

0.0405***
(0.0102)

0.0925***
(0.0168)

0.0342***
(0.0069)

Organizational Size
0.0540***
(0.0074)

0.1300***
(0.0110)

0.0045
(0.0090)

0.2973***
(0.0282)

Capital Intensity
-0.0161
(0.0128)

0.2535***
(0.0366)

-0.0303
(0.0172)

-0.0264
(0.0228)

Maximum VIF 1.5267 1.4341 1.5233 1.5263
BP - P-value 0.0000 0.0000 0.0000 0.0000
#Observations 1973 1973 1973 1973
Multiple R2 0.2735 0.3168 0.2274 0.2480
Adjusted R2 0.2705 0.3140 0.2242 0.2449
F-significance 0.0000 0.0000 0.0000 0.0000
Note: *p<0.05; **p<0.01; ***p<0.001

Table 18:
Industry Number of organizations
Energy 57
Utilities 87
Communication Services 89
Materials 121
Consumer Staples 128
Health Care 245
Industrials 393
Consumer Discretionary 397
Information Technology 489
Total 2,006
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