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Executive Summary 
 

When the business cycle turns to recession both firms, society and individuals suffer economic 

losses. However, recessions can constitute an opportunity for firms to innovate at a lower cost than 

during expansions – i.e. counter-cyclically. Based on empirical observations that especially firms in 

weak appropriability regimes tend to innovate pro-cyclically I examine how these firms can attempt 

to reduce their pro-cyclical innovation investment.  

 

Through an analysis based in the Equity Ratio management philosophy by Andersen (1997) I 

examine the relationship between the firm’s equity ratio and the pro-cyclical innovation pattern and 

suggest how this relationship can aide in foster counter-cyclical innovation. The Profiting From 

Innovation Framework is used as a theoretical basis for providing suggested solutions to the 

problems faced by weak appropriability.  The suggestions are analysed within the competitive 

advantage frameworks of the Resource-Based View and the Relational-View. Finally, regression 

analysis is performed to empirically test the relationship between the firms Equity Ratio and R&D 

intensity, and how this relationship is mediated by weak appropriability.  

 

The key findings are that the issues of weak appropriability and pro-cyclical innovation investment 

are intimately linked in such a way that a solution need to take the entirety of the business cycle into 

account. By adopting the equity ratio as the guiding principle for the economic goal structure of the 

firm, resources can be secured that allow the firm to invest in improving appropriability, thereby 

fostering counter cyclical-innovation.   

There is an explanatory relationship between ER and R&D intensity in some industries, but the 

relationship is not the same in all of them. When the strength of the appropriability regime is 

included in the analysis, the explanatory relationship increase dramatically, indicating that for firms 

in weak appropriabiliy regimes there can be a real benefit from improving their equity ratio through 

adoption the Equity Ratio Management practice.  

 

  



 
 

 5 

1. Introduction 

1.1 Motivation 

In 2007 the world was thrust into a financial crisis, which sparked what is also known as the great 

recession, which has been characterized as the worst downturn in the USA since the 1930’s great 

depression. The crisis also triggered a world-wide downturn with far reaching ramifications for both 

firms and society at large. The cost of the crisis has been estimated by the Dallas Fed at $6-14 

trillion in lost output, for just the US (Luttrell, Atkinson, and Rosenblum 2013). Concurrently the 

US experienced a reduction in the number of firms greater than 300.000 between 2007 and 2011 

(Census 2012). These numbers show us that the total cost to firms and society of the recession was 

immense.  

Though the latest recession has been particularly deep, it seems to follow the same trajectory of 

recovery as those before it and the markets have mostly recovered (Smith 2016).  

 

The great cost to firms and the increase in firm mortality associated with recessions highlight the 

importance for firms of understanding the business cycle and building capabilities and strategies 

aimed at improving the firm’s position during and after the recession.  

 

Schumpeter (1939) argued that recessions had a cleansing effect on the economy and allowed it to 

grow at lower cost over the long-term. He argued that the recessions would be the perfect time for 

firms to innovate, which would also benefit society at large by reducing the length a magnitude of 

the recessionary phase of the business cycle.  

 

1.2 Problem Identification 

Innovation has long been considered a central driver of future firm and societal growth, and there is 

evidence that innovative firms have lower mortality rates during economic contractions (Chaston 

2013). This evidences that firms need a sound innovation strategy during times of crisis to ensure 

survival and future growth for the benefit both to the firm itself and to society at large.  

 

There is however disagreement among scholars as to exactly how firms ought to organize 

innovation in relation to the business cycle. The differing views stem from economic, societal and 
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empirical arguments, and more thorough understanding is needed for the field to effectively advise 

practitioners.  

Barlevy (2007) finds that proxy indicators for innovation show firms significantly reduce their 

innovative activities during recession, which is termed a pro-cyclical innovation pattern. In a similar 

vein (Fabrizio and Tsolmon 2014) find that firms overinvest in innovation during expansions and 

underinvest during contractions.  

 

These studies show that there is a decidedly pro-cyclical pattern on innovative activity, which goes 

against the long-term interest of the individual firms. At a larger scale society at large also suffer 

since these investment patterns might come to exacerbate the effects of business cycles in both 

directions.  

The pattern of pro-cyclical innovation reveals a problem for further research to answer more closely 

how firms should strategically organise innovation in response to the business cycle. Fabrizio and 

Tsolmon (2014) additionally found that the firms that exhibited pro-cyclical innovation activity 

where often firms in a weak legal appropriability regime. The firm could therefore not innovate 

during recessions out of fear that rapid imitation would compete away their profits.  

 

There seems to be a unique problem for a subset of firms that are affected by external effects 

stemming from the kind of appropriability regime they inhabit, which lead them to pro-cyclically 

overinvest in expansions and underinvest in recessions. It is therefore relevant to investigate this 

relationship with the aim of finding possible solutions.  

 

 

 

 

 

 

1.3 Research Objectives 

 

The aim of the paper is to tie together the larger process of innovation planning and strategy with 

the entirety of the business cycle to provide a more holistic approach that can address the specific 

issues of firms subject to pro-cyclical innovation pressures. 
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Although theoretical frameworks exist for some of the constituent parts, a coherent analysis of how 

counter-cyclical innovation can be enabled by firms integrating a holistic business cycle approach is 

still lacking.  

 

By aligning firm and innovation strategy to the whole business cycle the firm not only enables 

innovation during recessions but enables the firm to move towards a stronger appropriability regime 

overall, which will also have effect during the later expansion leaving the firm with vastly improved 

prospects for the future.  

 

To fulfil the aim the research objectives include identifying solutions to the observed problems and 

based on theoretical and empirical analysis illuminate the relationship between the proposed 

solutions and innovation activity during recessions. Additionally the objective for the analysis is to 

lead to an empirically founded explanation of efficacy of the relationship based on statistical 

analysis.  

 

 

 

 

 

 

 

 

 

 

 

1.4 Research question 

 

How can firms innovate more counter-cyclically? 

1. What is the business cycle and how does it affect firms? 

2. What is an appropriability regime and how does it affect innovation in relation to the 

business cycle?  
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3. How can firms use Equity Ratio Management to reduce pro-cyclicality of investment in 

innovation? 

o What relationship exists between the Equity Ratio and the R&D intensity? 

o How is this relationship affected by the strength of the approprability regime?  

4. How can firms reduce the negative impact of weak appropriability regimes to foster a 

more counter-cyclical innovation pattern? 

 

1.5 Delimitations 

There are several short-term adjustments firms can do to cut costs and prepare for a crisis in the 

short term. However, I wish to focus on actions that in a more coherent manner strategically align 

the firm with the business cycle, in a proactive long-term focused strategy rather than reactive 

short-term tactics. This is done since it is not just the actions taken up to a contraction that matter 

but also those taken during the expansion.  

 

When firms seek to establish the appropriability regime surrounding an innovation, radical 

systematic innovations often lead to standard battles where firms vie for technological dominance 

(Teece 1986). The incorporation of this topic will be too wide reaching for this thesis and therefore 

it will not be discussed in order to focus more on advice that is more broadly applicable to 

innovative activities, that does not always result in a standards battle. 

 

By focusing on innovation attention is directed away from general advice on how to survive 

recessions and towards how to organize innovation in relation to the business cycle. The inclusion 

of theories regarding other areas of a business will then only be to highlight how this ties in with 

innovation, so as to focus attention on clarifying the role of innovation in recessions. 

 

In regards to business cycles only macro cycles will be considered, excluding industry cycles and 

other meso-level cycles. To fully answer how to organize innovation in relation to the business 

cycle the full spectrum of the macro cycle must be considered, but a starting point in the disruptive 

recessionary periods works to set expansion periods into a needed perspective.  



 
 

 9 

 

1.6 Choice of Theory 

One of the important impacts of a pro-cyclical innovation pattern can be that the firm over-invests 

in innovation during the expansions and under-invests during the contractions. This under-

investment can both be due to the firm being financially over-extended and due to appropriability 

issues that reduce the expected value to be gained from innovations. In either case the firm needs to 

implement management practises that will help keep the firm financially well equipped to undertake 

innovations in the future. Equity Ratio management, as presented by (Andersen 1997) will be 

analysed as a tool to achieve this result, with a specific focus on how well this method would help 

prevent the over/under-investment issues brought on by externalities affecting innovation.  

To analyse the appropriability issues the Profiting From Innovation-framework, here after referred 

to as the PFI-framework, will be used to bring light to the constitution of appropriability regimes 

and how they can be changed in connection to the phases of the business cycle.  

The findings by Kjellman et al. (1996) that internal development of key technologies is correlated 

with higher firm performance indicates that internal R&D is important for firm survival. This can 

be contrasted with the question of how to appropriate rents from innovation when subject to weak 

appropriability regimes. In such a situation more novel ideas would be more valuable and 

potentially harder to imitate leading to better appropriability of rents. This sets up a dichotomy for 

discussion between internal R&D and more open innovation with partners or alliances members. 

The discussion of partner-based versus firms innovating alone will be analysed through the lenses 

of the PFI-framework, the Resource-Based View and the Relational View.  

 

1.7 Thesis structure 

 

Here I will briefly introduce the overall structure of the thesis and the contents of the major 

sections.  

 

Section 1 will provide motivation and problem identification which will lead to the formulation of 

the research question and sub-questions based on the identified problem and the research objectives.  
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Section 2 will lay out the methodological considerations and the approach used to analyse the 

research questions throughout the thesis.  

 

Section 3 presents the major theories utilized in the analysis.  

 

Section 4 is the analysis, which will consist of four major sections: 

 

Section 4.1 investigates what the business cycle is, the theoretical background for researching it, the 

micro economic impact on the firm and finally the impact on innovation. Here the problems 

identified in the introduction will be expanded upon to provide a foundation for the following 

sections of analysis.  

 

Section 4.2 investigates how to reduce pro-cyclical investment in innovation and analyses the 

application of the Equity Ratio management philosophy as a possible solution. The analysis of the 

application will lead to a deeper understanding of the issues and the solutions proposed by the 

Equity Ratio Management philosophy amount to a set of general propositions about the expected 

relationship between the firm’s equity ratio and it’s level of innovation in recession. The analysis of 

the relationship will be conducted in section 4.4. 

 

Section 4.3 with a basis in the Profiting From Innovation framework this section analyses different 

options for improving appropriability in the context of a recession. The analysis is carried out 

through the lens of the Resource-Based View and the Relational View to shed light on the impact of 

each solution on the firm’s sustainable competitive advantage.  

 

Section 4.4 will examine the relationship between the firm’s Equity Ratio and level counter-

cyclical innovation achieved by the firm through a data analysis.  

The data analysis will first consist of an exploratory data analysis to familiarize the reader with the 

data set, explore the relationship visually and determine the best analytical strategy to model the 

data.  

The second step in the section will model the relationship between the firm’s ER and R&D intensity 

and interpret what this means for the applicability and generalizability of the theory.  
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The last step will consist of a disaggregation of the data set into weak and tight appropriability 

regimes in order to investigate the same relationship but specifically in the context of weak 

appropriability. This will then be used to interpret the interplay between weak appropriability, ER 

and R&D intensity.  

 

Finally, Section 5 will conclude on the collected insight from the analysis sections. 

 

A visual summary of the thesis structure can be seen in figure 1 below.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 – Thesis 

structure 
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2. Methodology 

 

When endeavouring on a research project it is important to consider the philosophical believes and 

considerations underpinning the research topic, the resulting formulation of the research questions 

and the manner in which one intends to organise the research process. The aim of this chapter is to 

communicate the results of the reflexive process I undertook to fully understand my approach. I 

engaged in this process through the consideration of my own thoughts and actions, and the biases 

that might be encapsulated within my philosophical frame of reference. To facilitate a thorough 

methodological basis around which to organise this research the following chapter will describe the 

research philosophical frame of this thesis. Based on this structure I will describe a research 
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strategy suitable to answer the questions and achieve the research objectives. This will include a 

critical discussion of the data sources that will be used and the techniques and procedures employed 

in its analysis.  

The organization of the chapter follows the approach outlined by Saunders, Lewis, and Thornhill 

(2016) that they call the research onion. The structure can be visualized as a linear process of 

increasing specificity towards clearly defining a coherent research strategy.  

 

1. Philosophy 

a. Ontology 

b. Epistemology 

2. Approach to theory development 

3. Methodological choice 

4. Research strategy 

5. Time-horizon 

6. Techniques and procedures  

 

2.1 Research philosophy 

The research philosophy concerns the beliefs and assumptions the researcher holds regarding the 

development of knowledge. In this section I will specify what the philosophical basis is for the 

research performed in this thesis. The philosophy helps guide not only the choice of theory, but also 

the phrasing and direction of the research questions and objectives and informs the research 

strategy.  

 

Generally the research performed in this thesis is grounded in what Arbnor and Bjerke (2009) term 

the analytical view informed by a positivist approach. Within this the ontological stance about the 

nature of reality considers it to be comprised of factual elements that exists independently from the 

perceiver. In other words we can find a reality or one true understanding about the nature of 

innovation during recessions. Additionally this one true reality that we are attempting to grasp has a 

granular nature, meaning that through subdividing into more precise divisions we can more fully 

grasp not only the nature of the granular part, the ordering of different parts relative to one another 

and also of the summative whole (Saunders, Lewis, and Thornhill 2016). In view with this 



 
 

 14 

understanding of reality the research questions aim at creating a more granular picture of the 

solutions available to firms, and of the efficacy of proposed solutions.  

 

Ultimately this has meaning for how we attempt to engage with the world, in what we can see as 

acceptable knowledge. Within the positivist world-view the epistemological stance values 

observable and measurable facts, that can provide a basis for causal explanations and prediction 

(Saunders, Lewis, and Thornhill 2016). In light of this the focus of analysis in this thesis will not 

deal with the individual perceptions of managers of companies that innovate either pro-cyclically or 

counter-cyclicality, but rather with facts that are observable independent of subjective opinion. 

These facts can be found best in standardised data that conform to set standards and can be mutually 

agreed upon.  

 

The analytical view seeks common agreement within the field of inquiry, on the assumptions that 

there is one true reality, which the field is trying to fully comprehend. This extends to a shared 

understanding of what the central questions are and with what methods they can best be researched. 

This demands a central point of departure based on a philosophical and theoretical basis, from 

which explanations and evaluations can be reached (Arbnor and Bjerke 2009). Therefore there is an 

inter-connected relationship between the research that the questions are based on (Barlevy 2007; 

Fabrizio and Tsolmon 2014) and the chosen research strategy. Both are based on a shared belief 

about the nature of knowledge, and in aligning the methodological view a coherent process is 

achieved. The findings can be compared to the existing theoretical and empirical knowledge.  

Without a shared fundamental research philosophy it can be difficult to compare findings, since 

they will be based on different assumptions about reality and the nature of knowledge. The 

combination of the philosophical frame and research objectives will determine what methods are 

appropriate for analysing these questions, which will be discussed in a later section.  

 

2.2 Approach to theory development 

The second element of methodological considerations that must be considered before I am able to 

make a choice of methodology and set a consistent research strategy is what approach I will take to 

theory development.  

Informed by the research objectives and the philosophical basis the choice falls on a deductive 

approach. The deductive approach follows a logical analytical structure where a developed 
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theoretical framework or proposition is tested to see whether the premises on which it is based are 

true. When the premises of the proposition are true, then the conclusion is true (Saunders, Lewis, 

and Thornhill 2016). The approach is characterised by seeking explanations to causal relationships 

that exist between a concept and its hypothesised impact and measurable variables, in order to be 

able to generalize from the general to the specific case (Ibid). In this regard it becomes an 

appropriate choice to seek to answer the research objectives. First of all, within a positivist 

philosophy we concern ourselves with facts that are observable and objective. In seeking to provide 

individual managers with sound advice, I am striving to evaluate the general theoretical 

propositions for achieving the desired goals in a specific situation or firm context. Within the 

deductive approach propositions are evaluated by collecting data, often quantitative, that can be 

used to test the propositions validity (Saunders, Lewis, and Thornhill 2016).  

 

Within the analytical view Arbnor and Bjerke (2009) discuss how the summative nature of the 

positivist world-view leads to a cyclical knowledge creation process, which has its starting point in 

facts derived from the empirical world (see figure 2). Through the inductive approach researchers 

formulate explanatory theories, which then through the process of deduction leads to propositions 

or hypotheses that can then be used to verify the theory.  

 

 

Figure 2 – Cyclical Nature of Creating Knowledge in the Analytical View 

 

(Arbnor and Bjerke 2009) 
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This thesis’ starting point is in the theoretical world, working with already formulated theories with 

the aim of verifying their efficacy in solving the identified solutions. The research objectives are to 

take the general theories and apply them to the specific situation for evaluation, thereby adding to 

the already existing knowledge within the field.   

Formulating a research strategy will therefore be dependent on using existing empirical knowledge 

in combination with the target theories to construct propositions. Within this I will use the theory to 

specify the propositions for how each theory is expected to work, and evaluate this through 

analysing observable data.  

 

 

 

 

2.3 Research design 

In line with the positivist philosophical stance the research design will consist of a quantitative 

evaluative study aimed at exploring and assessing the relationship between variables of proposed 

solutions to the identified problems. A quantitative approach is well suited for evaluation since it 

will be based on objective numerical data as a basis for statistical analysis. The research strategy 

will be one of archival research using secondary data from precompiled databases to find firm level 

data and aggregated results from a governmental survey. This strategy allows for a broad, 

comprehensive and highly reliable dataset, which will help increase external validity and 

generalizability since data can be analysed across a large number of firms in a range of countries 

and industries.  

 

The research will commence with a discussion of the proposed application of theory within the 

specific context and what outcomes a successful application are expected to lead to. This will result 

in general propositions regarding the relationships that ought to exist if the theories are valid, which 

can then be evaluated based on the results of the data analysis.  

 



 
 

 17 

2.3.1 Empirical Data 

This section will detail what data will need to be collected in order to explore and evaluate the 

derived general propositions and how it will be accessed. In order to do this the relevant concepts 

first need to be operationalized in a way that makes them measurable with available information.  

 

The first stage of the data analysis will be based on secondary data collected through the Orbis 

database. The data is longitudinal and is a compilation of multiple sources from company reports 

and official databases. Due to EU regulations all companies have to prepare their financial 

statements in accordance with the International Financial Reporting Standards (IFRS), which 

dictate the content and measurement basis firms must use in presenting their numbers to the public. 

As the Orbis data is based on financial reports, this will give a high degree of uniformity of 

measures across Europe. This will make the data reliable and easy to compare across borders, 

thereby increasing the generalizability of the findings. The data will consist of firm level accounting 

figures across the countries of Western Europe.  

 

 

The second stage of the data analysis will be a modification of the analysis conducted in the first 

stage, to test the effectiveness of the approach even when the firm is in a weak appropriability 

regime. Primary data about the strength of the appropriability regime at the firm level is difficult to 

obtain, for several reasons.  

 

First of all the resource intensiveness of a survey tactic would restrict the data to a fairly small 

sample size which would be detrimental to the generalizability of the findings. The data availability 

for firm level measures of R&D expenditure would then also be an issue since there is only a 

relatively small sample of Danish companies with complete records. If the survey was to be 

conducted in a different country the non-response rate would likely be higher, since Danish 

companies can be expected to be more familiar with Copenhagen Business School and perhaps feel 

more inclined to answer.  

Secondly, the information might be considered very sensitive as firms would likely be concerned 

about revealing this information to an unknown second party.  
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These issues can be overcome by using the Community Innovation Survey (CIS), which is 

formulated by experts for the European Union and conducted by member states on a voluntary 

basis. Firm level data is only granted upon formal application, however aggregated data is available 

at the NACE Revision 2. division level.  

 

The advantage of using the survey as a data source is that it is carried out by well-known and 

trusted institutions, leading respondents to be more trusting in revealing their detailed sensitive data. 

Further it is carried out in many countries, which means that data of appropriability conditions that 

might be very different across countries can be brought into a format that makes it cross-border 

comparable. Being able to compare across borders will make the findings more generalizable, at the 

risk of a bias from specific conditions that exist in one country.  

 

 

The CIS survey from 2012 is the first survey that includes questions about the strength of 

appropriability. Choosing this year further alleviates a problem that would be with primary data 

collection now. The fact that the research is so far temporally removed from the subject of the 

research sets some constraint upon the relevance of any data collected now.  

 

When the data does not temporally coincide with the target period it is important to consider 

whether this variable will be subject to change over time, and if so, to what extent it might change. 

Cohen, Nelson, and Walsh (2000) describe how the subject literature suggests that appropriability 

conditions remain stable across time, and themselves find that the changes in the reported strength 

of different appropriability mechanisms only display a modest degree of change since 1987.  

 

The European Patent Convention of 2000 (EPC) came into effect in December 2007, and between 

that and the 2012 CIS there was amendments that among other things changed the fee structure 

(European Patent Office 2016). The fact that the convention was introduced in 2007 lends some 

credence to appropriability conditions, at least for patents, having been relatively stable in the 

interim period.  

 

Even though the CIS 2012 does not coincide perfectly with the period studied, the data can never 

the less be considered to relatively accurately reflect the appropriability conditions of the period. 
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The validity of the findings can be expected to be impacted by this temporal displacement even 

when the best available data is used for the analysis.  

 

An additional benefit from using the CIS is its correspondence with earlier empirical work used in 

the work of Cohen, Nelson, and Walsh (2000) and Fabrizio and Tsolmon (2014) upon which I have 

drawn for the problem identification for this paper. The survey questions are formulated similarly 

and the results are reported in a comparable manner. This methodological consistency aligns well 

with the positivist view, where the information can be seen as adding to the existing stock of 

knowledge, since the data is comparable.   

 

2.3.1.1 Operationalization of concepts 

 

Dependent variable 

Research on innovation has long grappled with the issues inherent in measuring innovative activity. 

Innovation as a concept is not just a single thing that can be measured through a single easily 

accessible variable. Rather it is a process that can take many different inputs, which can not always 

be easily quantified and lead to outputs that are not easily accessible through reported figures. 

Generally innovation can be measured through inputs or outputs, where none of them fully capture 

the entirety of innovation but rather act as proxies for accessing the levels of innovation. Inputs can 

consist of R&D spending, scientists or engineers employed or total innovation expenditure recorded 

through firm level surveys. Outputs can consist of patents or patent citations, significant innovations 

and new product announcements collected through trade journals and other similar sources 

(Brouwer and Kleinknecht 1996). Each measure has its own strengths and weaknesses and choosing 

the most appropriate measurement is highly dependent on the nature and objectives of the research 

questions.  

 

I decided against the use of output indicators for several reasons. Firstly, a measure of patents will 

not be operational in a setting where a lack of patent rights is the issue at hand. Secondly, they are 

difficult to obtain both due to resource requirements, problems of access to the right people and 

whether or not these people have accurate numbers, even when they are willing and accessible. 

Thirdly, the degree of output is dependent of the efficiency of the innovative process within the 

individual company. The objective of the research is to advice managers ex ante of how to deal with 
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recessions, and these decisions will generally deal with the allocation of inputs, rather then outputs. 

A measure of output will then be biased by the efficiency within the company to manage the 

innovation process, and will not accurately reflect the focus of the research, which is the investment 

input of the firms during this time. Strategic management must take the allocation of inputs as its 

focus in order to achieve outputs.  

 

With a focus on the inputs to innovation R&D expenditure emerged as a suitable candidate for a 

number of reasons: R&D expenditure is collected under standardized methodologies and available 

data exists several years back. R&D expenditure allows for comparison between countries and 

industries better than output variables or number of scientist or engineers (Brouwer and Kleinknecht 

1996). Very importantly there is a good fit between the objectives of the research and R&D 

expenditure, in that it is subject to direct strategic decisions by managers, closely linked to the 

financial prospects of the firm. R&D expenditure was also used as a key measure in the research by 

Barlevy (2007) and Fabrizio and Tsolmon (2014), which function as foundational sources for this 

thesis. Aligning the measures as closely to these studies as possible is therefore an additional 

benefit.  

 

Although R&D expenditure is only reflective of the effort a firm puts into innovation and as such 

does not necessarily reflect how successfully a firm exploits its investment, research shows that 

firms that invest more in R&D are also generally more innovative (Brouwer and Kleinknecht 1996). 

The measure is therefore a good indicator of innovation for the research question at hand.  

 

To make R&D expenditure comparable between firms of different sizes, it must be transformed 

from an absolute number to a ratio that describes the R&D intensity of the firm. Several firm 

figures could be used in this calculation such as value added, total sales or total investments. The 

most appropriate of these for the research at hand is gross sales. As will be discussed later, sales can 

be affected by recessions to varying degrees within different industries or markets. Therefore R&D 

intensity as a percentage of sales helps to eliminate a potential contributing factor to seemingly 

more pro-cyclical innovation in firms that are subject to more adverse market conditions. 

Additionally low projected sales are one of the core issues that can push a firm to pro-cyclical 

innovation. Differences in the impact on sales will therefore not confound the results on my target 

variable. 
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Using a variable such as total investment would be less amenable to the research objectives, as total 

investment might be more stable than sales. Value added would indicate more about the level of 

output the firm achieved, which although important, is not the defining issue in this research.  

 

 

2.3.1.2 Sample 

The sample of firms was collected through the Orbis database for the 21 countries in the CIS 2012 

survey
1
 comprising Western Europe with variables for the year 2009. After filtering out missing 

values for R&D expenditure, Gross sales, Total shareholders’ equity and Total assets all for the year 

2009 the sample consisted of 985 firms. The strength of patents was matched to the NACE division 

level, or sector level depending on availability, for the country of the firm.  

 

3. Theory 

3.1 Equity Ratio Management 

Equity Ratio (ER) management as a theory presents an alternative to the prevailing economic goal 

structure of the business world, which is most often described as profit maximization. The argument 

against profit maximization is that it lacks several characteristics to be well aligned with the goals 

of the firm across both the short and the long-term. Profit maximization serves well the role of 

measuring and motivating the value creation during a given period, however this goal fails to 

provide adequate operational control targets that address not just the goals for the current period, 

but also the long-term survival of the firm.  

Profit maximization fails to address a number of important concerns, such as the resources 

expended to create the profit, and the relationship between the growth and the degree of profit. A 

goal of maximizing a measure that does not account for these things is not conducive to the long-

term maximization of value (Andersen 1997).  

 

                                                        
1 Austria, Belgium, Bulgaria, Croatia, Cyprus, Estonia, Finland, Germany, Greece, Hungary, 
Italy, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, 
Slovakia, Slovenia, Sweden, Turkey.  
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To ensure the long-term survival the economic goal and its derived control structure must take into 

consideration the resources that are expended on creating the profit for the period. The fact that 

profit maximization does not consider the long-term effect of the investments that must be made to 

achieve the profit in the short term can lead to uncontrolled growth that can lead to liquidity issues 

for the firm thereby reducing the survivability for the firm (Andersen, Thorisson, and Karlsson 

2001). When a firm suffers from reduced liquidity it will experience difficulties in financing new 

developments and exploiting new opportunities (Andersen 1997).  

Additionally the goal of profit maximization does not address the concerns of the wider group of 

stakeholders in the firm. Andersen (1997) argues that the modern firm must consider the needs of a 

broad range of stakeholders, needs whose realisation is not consider in the goal of profit 

maximization that favour short term objectives of shareholders primarily. The long-term interests of 

shareholders for continued dividend or value growth is not necessarily secured through profit 

maximization. Neither are the interests of employees in relation to securing continued wages and 

options for professional development, and extending outside the firm suppliers and sources of 

finance demand that the firm has sufficient liquidity. A broader range of stakeholder considerations 

must be adopted and accounted for within the economic and strategic goal structure of the firm 

(Ibid.).  

 

An economic goal that can be operationalized to provide this level of strategic control is found in 

the Equity Ratio (ER) of the firm. The equity ratio is the level of shareholders equity to the total 

assets of the firm, or a measure of how much of the value of the firm is truly owned by the 

shareholders. Using a targeted ER as the instrumental goal for the firm ensures that the firm does 

not invest so heavily in pursuit of period profits that it erodes the ability of the firm to at any time 

adequately finance the continued development of its assets. When the ER is too low the firm will 

experience a decrease in its freedom to pursue strategic aims. The aims that can exist are classified 

into three generalized scenarios the firm can be in, which are normal operation, adaption and 

development. Each of these situations present the firm with different demands for financing for 

investments aimed at either growth or development, or to absorb the productivity loss associated 

both with new development efforts and with adaption to adverse market conditions (Andersen, 

Thorisson, and Karlsson 2001).  
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The level of ER that is desirable is not universal, but will depend on a host of factors within the 

industry the firm is operating. The ER levels in general are therefore seen as more consistent within 

industries than across.  

 

3.2 The Resource-Based View 

The resource-based view (RBV) grew out of recognitions of some of the limitations of the then 

prevailing theory of the industry structure view championed by Porter. The industry structure view 

focused on the attractiveness of a particular industry while assuming that intra-industry strategic 

resources and the strategies pursued by individual firms were uniformly distributed, highly similar 

and mobile. These assumptions excluded resource heterogeneity as a source of competitive 

advantage and lacked a theoretical foundation that would match with other theories within the field 

such as first mover advantage and barriers to entry (Barney 1991).  

 

In contrast the RBV argues that sustained competitive advantage for any one firms in an industry 

cannot be achieved if strategic resources are homogenous and highly mobile. Under such conditions 

acquiring the same resources could swiftly duplicate any competitive advantage achieved. For 

sustained competitive advantage to be achieved firms then have to build strategic resources that are 

fundamentally different from those controlled by other firms and that cannot be easily duplicated. 

With these changed assumptions first mover advantage has a theoretical foundation, since early 

access to immobile resources can create sustained advantage (Barney 1991).  

 

For a resource to be considered a strategic resource – i.e. able to generate sustained competitive 

advantage – it must adhere to four criteria: 

 

1) The resource has to be valuable in the sense that it aids the firms in exploiting opportunities or 

neutralizing threats in its environment thereby leading to value generation for the firm.  

 

2) Additionally it has to be rare among the firm’s current and potential competitors. Therefore the 

resource cannot be readily available in secondary factor markets.  

 

3) While fulfilling the previous criteria the resource must also be inimitable, which can be achieved 

either if the acquisition of the resource is dependent upon the historical conditions and decisions of 
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the firm that cannot be readily duplicated without undergoing the same historical path and 

timeframe. This is also known as time compression diseconomics where would be imitators cannot 

achieve successful imitation in a limited timeframe. Inimitability can also be due to imitators not 

being able to fully understand what part of the firm’s strategy is generating the competitive 

advantage, i.e. the link between the resources and the competitive advantage is said to be causally 

ambiguous.  Finally the firm’s competitive advantage can be due to socially complex processes, 

which cannot be fully understood or cannot be readily duplicated without the same social network.  

 

A common denominator between these sources of inimitability is that the lesser fully understood 

the source of the advantage is by the focal firms, the harder it will be for competitors to imitate.  

 

4) The final criteria is that the resource cannot have available substitutes that does not fulfil all the 

above conditions. If substitutes exist and are readily available any advantage gained can be easily 

duplicated by substitution.  

 

For the purpose of analysis within this framework resources include all the assets the firm possess, 

the capabilities and processes they have, the firms attributes and the knowledge and information 

available to it (Barney 1991). 

 

3.3 The Relational View 

Where the resource-based view (RBV) only focuses on the individual firm and its internal critical 

resources to explain competitive advantage the relational view adopts a view that spans the borders 

of the firm. The primary focus is on how firms by partnering or forming alliances with other firms 

and integrating their resources and processes can create synergistic effects that lead to competitive 

advantage thereby creating what is termed relational rents (Jeffrey and Dyer 1998).  

A relational rent can be defined as: 

“… a supernormal profit jointly generated in an exchange relationship that cannot be generated by 

either firm in isolation and can only be created through the joint idiosyncratic contributions of the 

specific alliance partners.”  
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(Jeffrey and Dyer 1998) 

 

By adopting the network or dyad the firm is embedded in as the unit of analysis the theory reaches 

insights that differ and often contradict those of the RBV.  By recognizing that critical resources can 

extend beyond firm boundaries and be embedded in inter-firm routines and processes broader view 

of competitive advantage is achieved. Competitive advantage can then be thought of as an inter-

organizational outcome from investments in idiosyncratic relation-specific investments (Jeffrey and 

Dyer 1998).  

To fully realize relational rents the firm has to be willing to relinquish full control and ownership of 

some part of their critical assets to their partners. Instead of attempting to avoid knowledge-spill 

overs the firm has to promote and invest in knowledge sharing with their partners. Through the 

creation of long-term inter-connected resource commitments and trust-building the partners can 

reap the benefits from shared learning and improvements, and realization of rents that could not 

have been achieved by either firm alone. So some of the things the RBV states will erode 

competitive advantage can in fact, under the right conditions, be a source of greater advantage 

(Jeffrey and Dyer 1998).  

 

Although the relational view differs to a great extent from the RBV some of the conditions for 

assets to be considered critical and able to lead to competitive advantage has been carried over. For 

any partnership to lead to relational rents it must be rare and difficult to imitate like other assets. As 

a consequence of this firms wishing to leverage relationships into competitive advantage has to 

engage in more than just arms-length relationships. The partnerships must develop a high level of 

trust and deep integration where the sharing of knowledge leads to new processes that are 

embedded in the alliance. Forming an alliance without committing to investing time and resources 

into fostering this integration will likely only result in an alliance that can be effectively replicated 

by competitors. The embeddedness and tacit nature of the shared resources ensures causal 

ambiguity that will make the relationship difficult for other alliances to imitate.  

Jeffrey and Dyer (1998) broadly classify the advantages to be gained from relationships to come 

from four sources:  
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Firstly, firms can invest in assets that are specialized towards transactions with a partner, thereby 

creating inter-firm relation-specific assets. The investment is often characterized by co-

specialization where the partners bilaterally tailor the relation/transaction specific assets, and while 

this makes assets less versatile and flexible on a market basis, it can lead to lower transaction costs, 

faster product development and general improvements through novel combinations of knowledge 

and assets between the partners (Jeffrey and Dyer 1998).  

These investments can be site specific, such as locating production facilities in close proximity and 

jointly investing in connecting production stages on site. Physical assets such as custom machinery 

made specifically for transactions between the partners can also improve quality. Human assets 

specificity can be achieved through sharing transaction specific knowledge over long periods of 

time, where partners develop shared know-how and trust. As the alliance progresses the inter-

organizational assets become interconnected through multiple investments aimed at realizing rents, 

which create causal ambiguity making it harder for competitors to imitate the arrangement (Jeffrey 

and Dyer 1998). 

 

The second source of relational advantage come from creating inter-firm knowledge sharing 

routines where especially tacit and complex know-how can be transferred, created and recombined 

to create an improve shared knowledge base. Beyond learning from customers firms often learn 

through suppliers and their network in general but the transmission of difficult to transfer know-

how benefits from a more structured relationship. For the individual firm to be willing to engage in 

such a relationship the incentives has to be aligned sufficiently, which necessitates moving to equity 

arrangements rather than a mere contractual one. This can create the necessary trust so that partners 

feel safe giving up control over their knowledge to jointly profit from their new, shared resources. 

The greater the investment in facilitating these routines, the greater will be the potential to generate 

relational rents as capabilities coevolve into valuable resources that are indivisible making them 

rare and difficult to imitate (Jeffrey and Dyer 1998).  

 

When firms possess complementary resources endowments greater rents can be created when these 

are combined and this is often seen as a key determinant for returns from alliance activity. 
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Partnering with complementary firms can give access to assets, competence and capabilities that are 

not available in competitive supply in secondary factor markets. For partnering of this sort to be 

successful firms need to exhibit not just strategic complementarity in their resources but also 

organizational complementarity in their decision processes, systems and their culture. This presents 

a key obstacle since complementarity can be difficult to evaluate ex ante and firms often differ in 

their ability to evaluate potential partners. This ability is influenced by previous experience in 

partnering, internal processes adapted to such search and evaluation and the firms ability to acquire 

information from their existing network. The scarcity of partners can be difficult when searching for 

one, but once an alliance is established the absence of readily available partners become a point of 

strength for the alliance. When firms succeed with the objective of this type of alliance the resulting 

resource will be more rare and difficult to imitate making them much more valuable (Jeffrey and 

Dyer 1998).  

The final source of relational rents is integral to the success of any partnership or alliance 

attempting to benefit from any of the preceding sources of relational rents. When firms specialize 

resources towards a partner it necessarily lowers the value of the resource in alternative uses. 

Having the resource value tied to the partner makes opportunistic exploitation a prime concern 

necessitating effective governance. The governance of such relationships can be done either by 

third-party enforcement through legal contracts or through self-enforcing agreements. Legal 

contracts have the benefit of not being dependent on trust. However, they can be costly not only to 

draw up but also monitor and enforce, while simultaneously suffering from the fact that not all 

possible opportunistic behaviour can be known and safeguarded against in advance. Additionally 

the format is neither rare nor difficult to imitate for competitors (Jeffrey and Dyer 1998).  

Self-reinforcing agreements can be organized around either formal investment hostages that serve 

to align partner incentives or informal arrangements centred on trust. Informal arrangements uses 

long-standing trust developed through interactions and shared processes for resolving issues. 

Relying on this allows for much lower transactions costs and incentivises partners to increase their 

investment in the relationship both financially and through greater sharing of knowledge. Such a 

relationship is much harder to achieve though as it demand trust is developed over time and/or be 

based on significant reputational capital for being a trusted partner. Previous alliance activity thus 

becomes prerequisite and preferably with the desired partner (Jeffrey and Dyer 1998).   
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3.4 The Profiting From Innovation Framework 

The total range of what makes up an appropriability regime has been classified under the Profiting 

From Innovation-framework (PFI), which has been created from the works of (Teece 1986; Pisano 

and Teece 2007), Abernathy and Utterback, Rosenberg and Chandler and with roots in 

Schumpeter’s work on value capture.  

 

The PFI framework defines an appropriability regime as consisting of the environmental factors that 

determine the innovating firms ability to capture value from its innovation. These environmental 

factors encompass the nature of the innovation itself, the structure of the innovating firm and its 

market and the effectiveness and availability of legal protection. The effectiveness of an 

appropriability regime is described as a continuum from weak to tight, where the total strength is a 

composite of the strength of the individual parts (Teece 1986; Pisano and Teece 2007).  

 

The barriers to imitation identified by the framework are grouped into natural barriers, legal barriers 

and what can be considered strategic barriers, although this term is not used within the framework it 

will be used here as a coherent grouping.  

 

2.4.1 Natural barriers 

Natural barriers to imitation concern characteristics intrinsic to the innovation itself and the firm 

can, at least partially, engineer these characteristics to improve the strength of the natural aspects of 

the overall regime. One of these aspects is the tacitness of knowledge processes involved in 

production of the innovation. Knowledge that is codified or easy to deduce about the products 

design, production or mode of function will allow would-be imitators to more easily reverse 

engineer the product at low cost. Innovative products that rely on knowledge that is easily attainable 

after it has been revealed will mean that innovators pay for development costs, while imitators can 

siphon of the profits without having to spend a long time reconstructing this knowledge (Teece 

1986).  

 

2.4.2 Legal barriers 

The existence of these natural barriers can also be a prerequisite for utilizing legal methods of 

appropriability such as trade secrets, since secrecy is impossible if crucial information technology 
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can be readily ascertained once the innovation is public. When natural barriers exist that make trade 

secrets viable they can function as a good alternative to patent protection, which although often 

being safer is also expensive and time consuming to acquire.  

 

Patents are the highest level of intellectual property rights available to firms, and as such they are 

also an expression of what would be considered a very tight appropriability regime.  

 

However, evidence from the US has shown that even though patenting rates have been increasing, 

suggesting a strong preference for the tight appropriability it provides, the reported effectiveness of 

patents as a means of protection against imitation has been declining. This has by researchers been 

labelled the Patent paradox and shows that even though patenting might provide some benefit it is 

far from as panacea to ensure tight appropriability (Hall and Ham 1999).   

 

Among the reasons given for the relative ineffectiveness of patents were the high cost both in 

money and time to apply for patents. Firms also found that the act of providing extensive 

information on their innovation through the patent process allowed competitors to invent around the 

patent. Without such extensive information the imitators would often have to invest more time in 

research to copy the innovation. When trying to enforce the patents against imitators the costs, time 

frames and awarded damages where also often out of alignment with effective patent enforcement. 

 

2.4.3 Strategic barriers 

In addition to barriers either imbedded in the organisation, product or legally enforced firms can 

also affect their appropriability regime through strategic actions. The act of raising strategic barriers 

can be seen as a substitution for intellectual property rights, but more often it will be necessary to 

utilize a mixture of barriers to achieve a sufficiently tight appropriability regime.  

 

Within the range strategic barriers there are several important aspects to consider both when 

determining which innovation projects the firm would be well positioned to appropriate returns 

from and when considering how to tighten the regime for a specific innovation.  

 

For the successful introduction into the market for any product there will be the need for a range of 

supporting skill and products to bring the product to market and to make it attractive to consumers. 
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These are known as complementary assets and can be comprised of functions such as 

manufacturing, marketing, support and products that are needed for the innovation to function – 

such as the need for gasoline for automobiles.  

 

Complementary assets are important for appropriability because the owners of these assets might be 

in a position to appropriate a large share of the value generated by the innovation. The degree to 

which this is the case is in large part dependent upon the nature of the complementary asset.  

 

Complementary assets can be grouped into three types based on the level of specialization to the 

innovation of the asset, each with different consequences for appropriability and therefore different 

strategic importance.   

 

The first group is generic assets, which are widely available and can be utilized as is with the 

innovation without any need to tailor the asset to the product. Because these assets are available in 

competitive supply it will be difficult for owners of these assets to appropriate too large profits from 

the innovations commercialization, as no single supplier will have pricing power over an asset in 

competitive supply.  Assets of this character therefore has a low strategic importance for the 

innovator (Pisano and Teece 2007).  

 

Specialized complementary assets are those that are unilaterally customized towards the innovation, 

such that the asset is limited in its alternative uses due to this specialization. Specialized assets will 

be more strategically important, since they will by the very definition of the specialization not be 

available in competitive supply. The more specialized the asset is and the higher the investment 

required for the specialization the more bargaining power any owner of the complementary asset 

will hold compared to the company.  

 

A co-specialized complementary asset is bilaterally customized to the innovation so that both the 

innovation and the asset must be tailored to each other and will be of much less value, if any, in 

isolation. These assets present the greatest level of strategic importance since they have a uniquely 

determining factor on the value of the innovation. Where the innovation can be marketable absent 

some specialized assets, this is not the case with co-specialized assets.   
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4. Analysis 

 

4.1 What is the business cycle and how does it affect firms? 

 

In order to provide adequate advice to firms on how to align their innovation strategies with the 

business cycle, a deeper understanding of the business cycle is first needed. The knowledge 

extracted from the various theories about the cause effect relationships of the business cycle will 

inform managers what problems to expect and how to understand them. Additionally it will provide 

insight into what kind of policy responses might be likely and the possible effects of these 

responses on the market.      

 

The theories presented in this section come from the field of macroeconomics and it is useful to 

understand the larger macroeconomic causes and effects before looking at the microeconomic 

consequences for firms. 

The economic theories will enlighten the discussion of firm level consequences and it will provide 

relevant insights for subsequent chapters. The business cycle is in many ways intertwined with 

innovation in a two-way cause and effect relationship.  

 

4.1.1 The general conception of the business cycle  

There are many cycles that have been proposed and/or documented. Therefore before we dive into 

the theoretical understandings of the cycle, it is necessary to clearly define the cycle and understand 

the general conception of its movements and the stylized facts that are used to describe business 

cycles.   

 

The business cycle was empirically tested and described by Burns and Mitchell (1946) who 

described it as a type of fluctuation in the aggregate economic activity. The theory of the business 

cycle is specifically oriented around capitalist economies where work is organized in firms. A cycle 

begins with an expansionary phase where aggregate economic activity rises in several areas of the 

economy until this expansion reaches its peak, after which it gives way to a contractionary phase. 

The contractionary phase continues as the effects from one area begin to diffuse through the 

economy, affecting other business areas, until the effects begin to subside and give way to forces of 
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the opposite direction. The bottom of the cycle is called the through, and the general definition of 

an expansion is from through to peak. A contraction is defined as being from peak to through and 

the whole cycle is measured from through to through.  

 

The cycles differ in length and according to Burns and Mitchell (1946) a cycle can be anywhere 

between 1-12 years, so even though cycles are a recurring phenomenon there is no periodic pattern. 

Another feature of the definition of a business cycle is that they cannot be subdivided into short 

cycles with amplitudes that approximate their own. The amplitude is the magnitude of difference 

between the through and the peak and as such is a measure of the strength or severity of the 

expansion or contraction. 

 

The business cycle can be considered as deviations from a trend and the time series data is de-

trended to give accurate estimates of the business cycle. In figure 3 the business cycle is shown in 

the stylized version.  

 

Figure 3 – The business cycle 

 

 

(Masonmeyers.com
2
) 

 

In contrast to the stylized figure above the business cycles since the end of World War II has not 

been as regular. Since the war there has been 11 cycles with an average cycle length of 69.5 

                                                        
2 http://masonmyers.com/business-cycle-also-rises-hard-earned-wisdom-of-business-

cycles/ 
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months. The average expansion has been 58.4 months and the contractions have been 11.1 months 

long on average. Figure 4 shows the difference for these variables for all cycles since 1945.  

 

 

 

Figure 4 – Length of business cycle phases 1945-present 

 

Own production based on the NBER chronology (NBER 2010) 

 

4.1.2 A History of Business Cycles 

4.1.2.1 History 

The idea of the business cycle began to form around 1833 under the term of ‘commercial cycle’ to 

describe the regular fluctuations in economic output (Arnold 2002). Since then many eminent 

economists have worked on the issue. Although much progress has been made there is still much 

discussion and internal conflict between the views and it does not seem to lead to a unifying view of 

either the causes nor of the remedies for the business cycle.  

 

One of the earlier theories attempted to explain the business cycle through relating it to fluctuations 

in agricultural output, which could be affected by factors such as the weather, natural disasters and 

war (Haberler 1946). The theory has subsequently given way to other explanations and with 
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agriculture accounting for a decreasing share of the economy other theories provides stronger 

interpretations of the data.   

 

The cyclical nature of the economy and it’s tight connection to the sentiments of market participants 

was beginning to be constructed, from around the middle of the 19
th

 century, into the modern 

stylized exemplification of the business cycle with its distinctive phases in figure 3. And early 

example comes from the following quote by the British politician Lord Overstone: 

 

“We find [the state of trade] subject to various conditions which are periodically returning: it 

revolves apparently in an established cycle. First we find it in a state of quiescence, - next 

improvement, - growing confidence, - prosperity, - excitement, - overtrading, - convulsion, - 

pressure, - stagnation, - distress, - ending again in quiescence.” 

Lord Overstone, 1857 – as quoted in (Zarnowitz 1991). 

 

This description is reminiscent of the now general model of the business cycle, which was refined 

by Burns and Mitchell (1946). 

 

4.1.2.2 The new economy or business as usual? 

As evidenced the business cycle has a long history of recurrence, yet history is also filled with 

exclamations of its demise due to our mastery of the economic system.  

This thinking was seen in the 1960’s where economist thought that demand management policies 

were so effective in stabilising the economy as to constitute the end of the business cycle. This 

belief was based on Keynesian economics and the belief that the policies proposed would so 

thoroughly stabilise economic growth. From this perspective the existence of business cycles 

throughout history was merely due to a lack of insight into the workings of the economy and the 

methods to stabilise it (Solomou 1998). The recession of 1973 showed the business cycle was 

indeed still a relevant phenomenon. The post-war period in the U.S. from approximately 1950-1970 

was considered a golden age, with strong growth and mild business cycles (Ibid.). These favourable 

times contributed to an overly confident view of the effectiveness of policy measures, due to these 

policies not being tested against the magnitude of business cycles in earlier periods.  
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In the year 2000 near the end of the Clinton presidency the economic report of the president 

stressed that the U.S. was on the brink of marking the longest economic expansion in the country’s 

history. The expansion although long, was characterised as young and vibrant, with no signs of it 

coming to an end soon, and the notion that the business cycle might be coming to an end was 

tentatively suggested. Some of the reasons that were suggested for this projected stability were 

strong policy tools, including monetary policy, which it was argued had proven its ability to 

stabilise markets over the long-term through recent experience. Additionally a strong technology 

sector, including the booming dot com industry, were seen as having effectively created a new 

economy, much more resistant to fluctuations (CEA 2000).  

The report was published in February 2000 and on march 10
th

 the same year the Nasdaq Composite 

Index peaked, and then dot com bubble effectively burst and the index fell significantly until 2002 

(see figure 5).   

 

Figure 5 - Nasdaq Composite Index 1995-2005 

 

Own production based on (Yahoo Finance 2018; NBER 2010) 

 

The dot com sector which was so well regarded and believed to represent a major change in the 

economic system ended up being the cause of a new crisis, and again previous confidence was 

shown to be misplaced.  
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The latest example of proclamations of newfound stability comes from the years leading up to the 

last contraction in 2008, where many economist including the then chairman of the Federal 

Reserve, Ben Bernanke, celebrated a great moderation in economic performance, which he 

attributed to sound economic policy making (Krugman 2009). The fall of the housing market that 

triggered the great recession was something that few economists predicted, and in a 2005 interview 

when asked about the possibility of a bubble existing in the housing market Ben Bernanke 

described it as a very unlikely possibility, since U.S. housing prices had never fallen on a nation 

wide basis (Mises.org 2009). From the passing of this latest cycle we can extract that there exists a 

tendency to place too much confidence in existing systems of control, whether these be in the guise 

of government policy, monetary policy or new technological features impacting the markets. This 

couples with a tendency of economist, markets and consumers to be blinded to the eventual causes 

of the crisis.  

This evidences that the economic system, and indeed human behaviour, is much more dynamic and 

unpredictable than is often assumed. The proposed solution often becomes the root cause of the 

next crisis, as will be discussed more in the next section. Perhaps the business cycle is not likely to 

die anytime soon and when looking to the market one should be wary of overconfidence in 

newfound stabilisers of the economy.  

A recurring theme of these examples can be considered one that is central to the psychological 

makeup of business cycles, which we will explore in more depth later on. The phenomenon is aptly 

exemplified by a quote from Henri Liu, recounted in an article about his criticism of the Clinton 

presidency’s overconfidence: 

 

”Usually, when confidence crosses over to hubris, disaster is not far ahead.”  

(Liu 2010). 

 

The last example in this line of argumentation for a new economy has come from the chairman of 

the Federal Reserve, Janet Yellen, in April of 2017, where she stated: 

 

“Will I say there will never, ever be another financial crisis? No, probably that would be going too 

far. But I do think we’re much safer and I hope that it will not [happen] in our lifetimes and I don’t 

believe it will.” 

(Craig 2017). 
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Her statement does not amount to a statement about the full business cycle, but is concentrated on 

the financial sector, and is as such more limited than earlier statement from economists. The factors 

that ought to lead to a more stable system, according to Chairman Yellen, are a changed 

architecture of the financial industry and Federal Reserve efforts and policy.  

The risk of another recession has been suggested from multiple sources, and with the current 

expansion of 93 months being the third longest since the end of the second world war, it is not 

without merit for forecasters to be concerned that the cycle is nearing its conclusion (Sanjay 2017). 

Deutsche Bank have warned that several areas of the global financial system are at extreme levels, 

with debt at high levels again, high valuations in many asset classes and the risk of central banks 

triggering a new recession due to withdrawing fiscal stimulus (Ellyatt 2017). Whether these risk 

will materialise in the near future, or we will experience a longer than usual period of stability, is 

difficult to predict. However, it is evident that there is a necessity for firms to adequately prepare by 

acquiring the strategic sense to survive and even prosper in a recession.  

 

4.1.3 The firm and the business cycle 

The purpose of the following section is to tie in the preceding theories with the practical realities of 

firms during contractions to create foundational understanding of how recessionary pressures affect 

firms and how government policies driven by adherence to different theories might be expected to 

affect firms. These effects to firms will be considered first at a firm wide level and then more 

strictly in relation to their innovation efforts.   

 

Several factors in contractions can affect firms and these can differ depending on the characteristics 

of the crisis. As the contraction manifests throughout the economy consumers reduce their demand 

and increase their savings rate in response to a more uncertain future. Falling demand will force 

affected businesses to lower prices and can lead to price wars, eventually these effects will lead to 

lower revenue and profits.  

 

The effect of business cycles are not felt, neither time nor magnitude, uniformly across industries. 

Rather some industries will be more sensitive to the economic impacts. Traditionally an industry 

like construction and related input producers are harshly affected since changed expectations of the 
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future reduces demand for houses. Companies operating primarily within the business-to-business 

market also experience larger impacts than business-to-consumer companies. This is due to firms 

attempting to adjust to falling demand by cutting costs for non-essentials and halting purchases of 

new equipment.   

 

Accounts receivables are likely to rise during the contraction as customers wait to pay until the last 

minute, and if customers are struggling financially they might not pay at all leading to larger write-

offs. With output prices falling faster than input prices, low demand leading to low sales volume 

and revenue collection problems many firms experience cash flow issues during contractions.  

 

Firms can often expect credit conditions to be tighter during contractions, as banks anticipate higher 

losses on their loans portfolios. The combination of diminished cash flow and difficulties borrowing 

means that many firms will have to find the funds for innovation projects internally by either having 

cash reserves or by freeing up funding from other areas. Selling off assets will be less lucrative 

during recessions as asset prices fall. 

 

4.1.4 Innovation and the business cycle 

 

Armed with a better understanding of the business cycle this section will seek to use that knowledge 

in combination with empirical research to analyse the causes of the pro-cyclical innovation pattern. 

First I will look at the theoretical predictions about how innovation should be organised in relation 

to the business cycle and then compare this to the actual situation with the aim of understanding the 

challenges businesses face relating to innovation during different phases of the business cycle.  

 

4.1.4.1 Should firms innovate in a recession? 

As shown in the introduction there seems to be a benefit for firms in being innovative during even 

the depths of a recession as evidenced by lower mortality rates for innovators. Before analysing 

more in depth the reasons why innovative activity decreases during recessions, it will be instructive 

to look at why there might be benefits to innovating in recessions. This section will aim to spell out 

the arguments for and the benefits to be derived from innovating in recessions, before we look at 

why these benefits are not enough to incentivise some firms to innovate.   
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In trying to understand whether or not firms should engage in innovation during a recession it will 

be worthwhile to look at the problem through the theoretical lens of economics. Within the field 

there is not full agreement on whether innovation will be, or should be pro-cyclical, counter-

cyclical or anti-cyclical.  

 

Schumpeter (1939) argued that firms ought to, and would, concentrate their innovative efforts in 

recessions since the opportunity cost of enhancing productivity would be lower. In expansions 

production will place higher demands on the resources of the firm and diverting resources towards 

innovation comes at a higher cost. According to this view firms can achieve growth at a lower 

overall cost when it focuses innovative efforts during recessions – i.e. innovative counter-cyclically 

(Barlevy 2004). 

 

As mentioned in the introduction empirical research has looked into the benefits that accrue to firms 

that successfully innovate counter-cyclically. Innovative activity during recessions has been linked 

to lower firm mortality rates (Chaston 2013) and improved position relative to competitors when 

the economy recovers (Amore 2015).  

 

While theory and empirical evidence both prove that there can be tangible benefits to counter-

cyclical innovation it does not give advice on the optimal balance of innovation intensity for 

expansions and recessions. Seeing as firms are theoretically able to achieve growth at a lower cost 

through counter-cyclical innovation it would logically follow that firms would attempt to 

concentrate these efforts largely in recessions. However, Sidorkin and Srholec (2014) find that pre-

crisis innovation affected the survival odds of firms through the great recession.  

 

This further complicates the question regarding the timing of innovation along the business cycle by 

emphasizing the importance of innovation experience, while not addressing the how to achieve 

proper innovation intensity during different cycle phases. Despite this there are adequate backing 

from both economic theory and empirical evidence for the desirability of counter-cyclical 

innovation.  
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4.1.4.2 Why are firms innovating less in recessions? 

Despite the benefits that firms could stand to gain both economically and strategically from 

counter-cyclical innovation, overall innovative activity declines during recessions. There has been a 

lot of research into the causes of these declines, both from purely theoretical and from empirical 

roads of inquiry. After reviewing the literature the two causes that have shown to be specifically 

emphasized are the unavailability of financing and problems adequately capturing the value created.   

 

Weak appropriability 

One of the most important aspects for incentivising efforts in innovation is that innovators must be 

able to capture value from their innovations. This implies that they must be able to protect their 

innovation from imitation by rivals for long enough to recoup their investment and make a desirable 

profit. As discussed in the theory section on appropriability, the legal mechanisms that make up part 

of the overall appropriability regime do not extent equally to all products. Likewise it is not always 

equally effective as a means of upholding intellectual property rights.  

 

When firms are subject to weak legal appropriability regimes they can expect a shorter period to 

appropriate the returns from an innovation, before they are competed away by imitators (Fabrizio 

and Tsolmon 2014). Since patent protection is not always iron clad, imitators can potentially invent 

around a patent and/or the firm can have trouble enforcing the patent. This effect can also be 

relevant even when legal mechanisms are available. The determining factor for the length of 

appropriable returns can thus be determined by the entirety of the appropriability regime the firm 

constructs around an innovation.  

 

In cases where firms expect imitation to occur faster they will attempt to time at least the 

introduction of the innovation to periods of high demand. Innovation introduction can be 

strategically delayed by the firm, holding the innovation secret. However, empirical work finds that 

both R&D and patenting, which function as proxies for evaluating the level of innovation, is also 

pro-cyclical (Barlevy 2007)(Fabrizio and Tsolmon 2014). This indicates that firms are not just 

delaying introduction while still performing the beginning innovation work in recessions, but rather 

there is an overall effect pushing innovation to become pro-cyclical. As the innovator expects lower 

future demand, it is not just that new projects will not be started, but existing projects are at risk of 

being defunded or paused as their expected future value decreases.  
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During a recession demand will be significantly lower and there might be higher pressure on prices, 

both significantly eroding profits during the profitable lifespan of the innovation – before imitators 

compete profits away.  

 

Credit constraints 

During recessions firms often experience reduced demand and therefore reductions in cash flow that 

can put pressure on a firms financial position, which can mean that financing investments in 

innovation can require external financing. This is especially true if firms have overinvested during 

the expansion in order to capture the value of innovations while demand is high. During recessions 

such financing can however be harder to obtain, as banks tighten credit standards.  

Tightening of credit standards and decreases in loan growth is common in recessions, but the extent 

was greatly accentuated during the great recession. Loan growth actually went negative for a total 

of four years after the initial crisis centred around 2007-2008 (Dvorkin and Shell 2016). This 

number is not purely due to banks tightening standards, but also reflect lower demand by firms.  

In a similar vain net borrowing/lending in the G7 countries showed a significant decline from 2007 

values, which persisted for many years, thereby at least partially indicating lower availability of 

credit (see figure 6).  
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Figure 6 – G7 Net borrowing/Lending as pct. Of GDP 2004-2012 

 

 

Own production
3
 

 

In a recession when slowing demand reduce cash flows and depletes the internal funds of the 

company firms can experience increased difficulties in accessing external financing. These 

constraints on credit have a significant effect on the firm’s ability and incentive to undertake 

innovation. In the face of credit constraint firms are more vulnerable to shortfalls in liquidity and 

the risks in long-term investment in things such as innovation will increase. The firm will therefore 

have a greater incentive to engage in short-term investments that are likely to generate cash flow in 

the near future and that increase liquidity (Männasoo and Meriküll 2014). This will help to bolster 

against liquidity issues and alleviate reliance on hard to get external financing in the event of further 

decreases in demand. Generally the more credit constrained the firm is the more pro-cyclical their 

long-term investments, including innovation, will become (Ibid.).   

 

                                                        
3 https://data.oecd.org/natincome/net-lending-borrowing-by-sector.htm 
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Männasoo and Meriküll (2014) recount several sources indicating that credit constraints play a 

significant role in explaining pro-cyclical innovation. The findings indicate that credit constrained 

firms become more sensitive to demand fluctuations and that negative effect on innovation during 

recessions is not offset during expansions. Recessions thus seem to lead to prolonged adverse effect 

on these firms, leaving them in a worse competitive position for the recovery. In firms that are not 

subject to the same degree of constrained credit this effect disappears, which indicates that ensuring 

the firm is financially solid when entering recessions is an important parameter for ensuring 

innovation and long-term growth (Ibid.). To achieve this state of affairs the firm needs to ensure 

that there is adequate amounts of internal funds available to offset reduced cash flows, so the firms 

can either self-finance innovation or be financially stable enough to not be credit constrained when 

lenders tighten credit standards.  

 

From the preceding insights on the causes of low innovative activity during recessions it is evident 

that over-investment during expansions can leave firms exposed to credit constraint due to depleted 

internal resources. There seems to be a two-way causal link between weak appropriability and an 

inability to finance innovation through either internal or external means during recessions. Weak 

appropriability promotes pro-cyclical investment, leaving the firm without the needed funds to self-

finance innovation and exposed to tighter credit constraint than would have prevailed in the absence 

of over-investment during the latest expansion. This indicates a lack of internal funds management 

necessary to create a situation where the firm can turn the situation around at the time in the cycle 

where this can be achieved at the lowest cost.  

 

A solution to a problem that is interdependent in this way can prove elusive, since the starting point 

for solving these issues can be hard to identify. The solution cannot start at the point where the 

problem is felt, when a recession starts, but must involve a more holistic approach that attempts to 

alleviate the problems over the entirety of the business cycle. In the next two sections of the 

analysis I will attempt to address these issues.  
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4.1.5 Sub-Conclusion 

Summing up the most central insights from sections 4.1 of the analysis it has been shown that 

business cycles are recurring economic phenomena whose causes and remedies are not fully 

understood. The business cycle can harm firm profitability due to reduced demand that can lead to 

pricing wars between competitors, reduced ability to access external financing and potentially 

liquidity issues due to reductions in cash flow which will threaten the firm’s survival ability.  

This is especially true if the firm is in a weak appropriability regime. An appropriability regime 

consists of the environmental factors that determine the firm’s ability to capture value from its 

innovation and is often discussed in the context of the legal factors that affect appropriability such 

as access to and efficacy of patents.  

Firms in weak appropriability regime tend to overinvest in the expansions to make up for lower 

profitability in the recessions. This can leave the firm in a weak financial position to innovate and 

attract external financing, thereby exacerbating the pro-cyclical innovation pattern. The problem is 

interconnected and holistic solutions should be sought that consider the entirety of the business 

cycle.  

 

 

4.2 Reducing Pro-Cyclical Innovation Investment  

 

Based on the identification of two inter-connected obstacles facing some firms we can now analyse 

the deeper causes and potential solutions that might help the firms reduce or reverse the degree of 

pro-cyclicality in their innovation pattern. This section will analyse what actions a firm can take to 

reduce over-investment in innovations during expansions, thereby also leading to a stronger 

financial position in the event of recession. The aim should be a strong financial position, which 

will increase the strategic degrees of freedom available to the firm (Teece 1986), thereby enabling it 

to address the obstacle weak appropriability constitutes towards counter-cyclical innovation.   

 

4.2.1 Short-termism and the Equity Ratio 

In the effort to understand the issue of pro-cyclicality, it is informative to understand the connection 

it has to short-termism, which is an accusation that is often levied against especially western firms. 

The general understanding of the term is that firms often seems to be unable or unwilling to engage 
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in long-term investments that are necessary for the health of the firm, seeking rather to achieve 

greater short-term results (Laverty 1996).  

 

This aligns closely with what have been described so far, where firms are unable to engage in the 

long-term optimal investments due to externalities such as competitor’s imitative pressures. For 

these firms the best long-term investments in innovation are simply not compatible with best short-

term outcomes. In the process of attempting to alleviate or reverse this state of affairs firms will be 

faced with the issue of sacrificing short-term profits for long-term gains as they divert a share of 

investment from expansions. This is a problem of inter-temporal choice where the firm has to 

identify the optimal solution that will allow it to engage strategically in reducing the problem of 

pro-cyclicality to increase the long-term profitability of the firm.  

 

There have been many suggestions for the causes of short-termism, including the formal planning 

tools, organizational management regimes used in modern firms and stock market pressures. The 

pressure from the stock market is described as stemming from a constant need to show the 

maximum profit for each quarter – preferably better than the last (Laverty 1996).  

 

Andersen (1997) identifies the generally accepted economic goal of the modern firm, profit 

maximization, as an important cause of myopic management practices. Using profit maximization 

to steer the management decisions of the company leads to problems due to several causes. First of 

all, it does not operationalize into a management tool that takes into consideration the resources that 

are spent in order to achieve the short-term gain (Ibid.). This is possible since the firm can achieve a 

better short-term profit through depleting its internal resources and solidity. However, the goal of 

period-over-period profit maximization does not provide a measurement, in and of itself, that allows 

management to evaluate the long-term consequences for the firm of the current expenditure.  

 

Firms that are subject to these pro-cyclical pressures will either through strategic delay of 

innovations invented in recessions, or through restarting innovation projects, rush to commercialize 

as market conditions improve. After the recession where the firm have been constrained in its 

ability to commercialize new products and enjoy the growth and profit flowing from this, it has a 

large incentive to seek the maximum profit.  
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Competitors within the industry will likely have similar incentives and innovations will be 

introduced en masse by several firms. This can lead to a situation where the resources expended on 

R&D and the innovative activity becomes too high compared to the cooperative optimum, reducing 

the expected value of all firms investment (Reinganum 1989).  

The situation of the firm in this situation can be described as one of predominantly growth and 

development, where the firm focuses on ensuring growth and profitability for the short-term 

(Andersen 1997). These situations places demands on the resources of the firm for investments in 

assets needed to ensure the growth. As cash flow improves the firm will likely have better liquidity, 

leaving it less vulnerable and more inclined to invest heavily both in general growth and in 

development of new innovations (Ibid.). Due to the competitive landscape there will be 

considerable competition as competitors act accordingly, and even if the firm is able to be profitable 

above the market rate, the impact on the firms long-term survival will depend of the relationship 

between the rate of growth and the market rate. If the firm grows faster than its profitability enables 

it to, while keeping the equity ration within a reasonable range, the firm can reduce its economic 

resistance and will have less ability in the future to handle growth, adaption and development 

(Ibid.).  

The firm will also pay more for the growth as it has lost all chances of engaging in inter-temporal 

substitution to acquire assets needed for later growth and development at cheaper prices during the 

recession.  

 

When profit maximization is the goal the firm as whole and individual managers are judged on, 

there will be an incentive to maximize the short-term gains in the period. In this case the long-term 

consequences can be less clearly understood from the pure economic logic of the goal structure. 

The investors in the firm wish to see either dividends or value growth, and the stock market has 

been blamed at least partially for incentivising the firms to be short-sighted in this manner and want 

to or be able to prioritize for the long-term lest their share prices should fall.  

 

There can be made a case that the pro-cyclical patterns created by weak appropriability can interact 

with the formal planning tools of the firm, such as its goal structure and the planning derived from 

it. The stock markets short-term focus, can exacerbate the already existing conditions. These 

interactions can lead the firm unto a path where survival is at risk and growth is expensive. Due to 

this deficiency inherent in profit maximization as central in the firm’s economic goal structure, it 
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can often lead to uncontrolled investments that jeopardize the firm’s survival and reduce liquidity 

(Ibid.).  

 

The second cause derives from the first, since profit maximization does not secure the necessary 

resources the firm will need to engage in development activities that will secure long-term growth 

and survival. In the case of pro-cyclicality it is clear that the profit motive is part of what drives 

firms to over-invest during the expansion.  

 

Firms that have invested heavily during the expansion and where the achieved growth have been at 

the expense of a reduction in the firm’s equity ratio, then any firm will struggle to handle the 

recession. The recession will require adaption and development to if the firm is to survive and 

prosper into the recovery. When the recession begins the firm will likely find itself in a mix of those 

two situations, where resources are needed to absorb the efficiency loss from adaption while still 

having sufficient resources to invest in development (Ibid.).  

 

The firm in a weak appropriability regime differs from the general situation of a firm. If it intends to 

innovate counter-cyclically it must also invest in strengthening the appropriability regime in order 

for the expected value of the innovation to justify its expense and provide long-term benefits. The 

existence of weak appropriability causes the firm to heavily discount long-run benefits and thereby 

fail to exploit inter-temporal substitution to innovate and create long-term benefits at lower costs. 

The more profits are pro-cyclical the more this will distort the decision making for long-term results 

(Barlevy 2007), indicating that there is a positive feedback loop between weak appropriability and 

the use of profit maximization as the chief goal for the firm. This feedback loop increases the pro-

cyclical tendencies, making it harder for firms to reverse the situation absent some fundamental 

strategic change. In the recession the goals regarding short-term profitability also goes against the 

options for long-term growth.   

 

Lastly, the goal of profit maximization only takes into consideration one interest group, namely the 

owners/investors and it does so chiefly within the short-term. The interests of the shareholders in 

dividends or value increases during the recession will be hampered by an insufficient equity ratio. It 

is should therefore also be in their interest to ensure that there are resources available for strategic 
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adaption and development through innovation during such times. However, this will entail lower 

dividends or value increases during the expansionary phase of the business cycle (Andersen 1997). 

 

Neither are the interests of employees considered sufficiently within the profit maximizing 

economic goal structure. During recessions firms can struggle to secure their employees interest in 

stable employment, pay and advancement opportunities. During recessions higher levels of 

unemployment naturally tend to suppress wages, which is also part of why firms can engage in 

inter-temporal substitution. As wages are lower the firm’s employees have a larger stake in ensuring 

the continued health and survival of the company. They risk being laid off in a job market where 

wages are lower and there are fewer opportunities. Internally in the company the options for career 

and personal advancement can also be lower if the firm struggles to survive and cannot develop 

new opportunities within (Ibid.).  

 

If the goal of profit maximization has induced the firm to erode its equity ratio in the pursuit of 

profits, it will be difficult to accommodate these employee interests in a recession. Advancing 

employee skills through training or education will require resources, as will development where 

employees will have to be retrained and repositioned within the company or new people will have 

to be hired. In this case resources will be needed both for training and for accommodating loss of 

efficiency as employees adapt (Ibid.).  

 

Suppliers and sources of finance have an interest in assurances of firm solidity both now and long-

term. When firms have a low equity ratio, requirements for resources to successfully adapt or 

engage in innovation could potentially conflict with the interests of their suppliers and sources of 

finance. When the firm is forced to accept the loss of efficiency from adaption at a time where cash 

flow and thereby liquidity is reduced it can decrease its ability to meet existing obligations. This 

will jeopardise the relationships to key interest groups, and the firm will have a decreased ability to 

attract new capital or suppliers. As will be discussed later it will also be harder to attract partners 

that can be needed to tighten the appropriability conditions for any potential innovations, as the 

partner will have less confidence in the focal firms ability to perform to expectations.  

 

Ensuring the interest of these varied interest groups is contingent on proper economic management 

in both phases of the business cycle. This will entail upholding an adequate solidity and liquidity to 
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support development activities, like new innovation projects. The firm’s long-term prospect is 

therefore contingent upon earning a profit that at a minimum maintains or even improves the firm’s 

equity ratio (Andersen 1997). The goal of profit maximization is simply not sufficient to achieve 

this state of affairs.   

 

4.2.2 Building the Case for Equity Ratio (ER) Management 

 

Shifting the economic goal structure of the firm is a large undertaking that will result in significant 

internal changes and will necessitate convincing investors to accept reductions in short-term gains 

for the promise of long-term security and growth. Therefore it will be important to show that such a 

change will lead to the desired results, which are increased survival odds and increased innovation 

intensity during recessions – i.e. reducing the pro-cyclicality of innovation.  

 

“A system—any system, economic, or other—that at every given point in time fully utilizes 

its possibilities to the best advantage may yet in the long-run be inferior to a system that 

does so at no given point in time, because the latter's failure to do so may be a condition for 

the level or speed of long-run performance.” 

[Schumpeter, as quoted in (Laverty 1996)] 

 

By adopting the equity ratio as the primary economic goal of the company all investments are 

forced to be considered in context to the resources expended on them and how this affects the 

equity ratio. This will mean that even when the firm might have to invest less even when there are 

valid opportunities for growth and higher profits. As the firm grows it must at some point curb its 

investments when it will decrease the equity ratio below the range that the firm believes to be 

optimally aligned with its long-term prospects. Andersen (1997) considers the equity ratio to be the 

deciding factor for the firm’s long-term survival, and as can be seen from the analysis so far it 

promises benefits not just for firms subject to weak appropriability, but also to firm in general. 

 

 The objective of securing survival is paramount for all organisations, even if this means foregoing 

some short-term profits, and for firms in weak appropriability regimes it becomes all the more 

important to enable the firm to improve its condition.  
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A higher equity ratio will according to the theory allow the firm to self-finance innovation or 

improve its access to credit on favourable terms if needed.  

 

The optimal level of the equity ratio is determined by industry and firm level factors, such as the 

market development, industry standard, the frequency of major change in the industry and the 

expectations of external sources of finance (Andersen, Thorisson, and Karlsson 2001). The range of 

determinants will likely result in a range of equity ratio values that are appropriate for the specific 

industry, where the optimal point within it will depend on firm level characteristics. According to 

Andersen (1997) there exists an upper limit to the desirable equity ratio, which is determined by the 

capital efficiency of the firm and its ability to exploit interest rate differences.  

 

We can thereby surmise that firms whose equity ratio exceeds this optimal level will likely have 

reduced innovative capacity compared to firms that align with the optimum. At each side of the 

optimal level of the equity ratio we will therefore expect to see less innovation during a recession. 

The expected relationship between the equity ratio and the firm’s R&D intensity will therefore 

approximate a parabolic shape like the one shown in figure 7 below.  

 

 

Figure 7 – Expected approximate shape of the relationship between ER and R&D intensity 
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In order to make a convincing argument that adopting the equity ratio as the central economic goal 

of the company will benefit all stakeholders and will aide in reducing the pro-cyclicality of 

innovation will require proof of the espoused effects. This is especially true in this case of weak 

appropriability, since profits will have to be given up during the expansion under the assumption 

that it will help the firm during the recession. The theory is not yet proven, and to gain a stronger 

understanding of the relationship to support the theory the data analysis will focus on understanding 

this relationship between the equity ratio and the R&D intensity. The focus will be on 

understanding how the R&D intensity as a proxy for innovative activity varies with the firm’s 

equity ratio, so that firms can make the best trade-offs.  

 

Given that the theory is not proven and the extend of the undertaking, firms need proof of its effect. 

It is also important to understand how R&D responds to changes in the equity ratio, so firms can 

make the best trade-offs and decisions.  

 

 

4.2.3 Sub-Conclusion 

Summarising the analysis of section 4.2 it was shown how there is a close connection between the 

pro-cyclical innovation pattern brought on by a weak appropriability regime and the notion of short-

termism where firms are either unwilling or unable to act in the long-term interests of the firm. By 

using the goal of profit maximization to orient the economic goal structure of the firm, the pro-

cyclical tendencies are exacerbated. This will lead the firm to overinvest in innovation during 

expansions and underinvest during recessions due in part to a lack of internal finances and access to 

external financing. Profit maximization as a goal therefore fails to consider the interest of the firm 

and its wider array of stakeholders. To enable a strategy change Equity Ratio Management was 

presented as a possible solution, that through a change in the economic goals structure will help the 

firm control its investments. This is achieved through the new economic goal requiring 

consideration of the resources expended in the pursuit of growth opportunities. This is supposed to 

lead to an increased ability to self-finance adaption, attract external finance and conduct 

development in recessions, thereby reducing pro-cyclicality of innovation investment.  
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4.3 Improving Appropriability Conditions 

 

Before engaging more in depth with the analysis of the how appropriability conditions can be 

changed, it is relevant to briefly discuss how the timing of innovation is perceived within this thesis.  

 

4.3.1 Timing of Innovation Activities 

When we are discussing innovation as a broader concept, with a focus on one of the inputs to the 

process, it is important to consider how to the timing of different stages affect the analysis. The 

process of innovation in terms of when different stages of it occur can be defined in different ways. 

Barlevy (2007) considers the decision to invest in R&D and to introduce the innovation as 

contemporaneous for his analysis, whereas Fabrizio and Tsolmon (2014) consider these decisions as 

being disjoined by allowing for the firm to engage in strategically delaying introducing the 

innovation to the public. The ability to engage in strategic delay will enable the firm to bypass some 

of the issues that weak appropriability presents, since they can wait to introduce the innovation in 

the recovery or expansion phase, where the firm can capture greater returns before imitation is 

achieved.  

 

The disjoined model of timing of innovation activities seems to allow for the greatest 

approximation of the options available to firms, however there are evidence that could make a 

relaxation of this model appropriate. First of all the option to engage in strategic delay will depend 

on the effectiveness of secrecy as a measure to prevent information about the innovation leaking out 

to competitors. This would also preclude the firm from patenting the innovation at the time, since 

that would reveal it to the public.  

 

Citing several other authors Ouyang (2011) describes the evidence R&D expenditure tracks GDP 

growth for the G7 countries, and further Ouyang empirically shows R&D is significantly pro-

cyclical at the industry level and, although less significantly, also at the disaggregated firm level. 

Also Fabrizio and Tsolmon (2014) although using the disjoined model find that R&D and patenting 

are highly correlated over time. These findings suggest that the assumption of disjoined decisions of 

investment in R&D and the eventual introduction of the innovation might be relaxed allowing it to 

be analysed as happening in close temporal proximity.  
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4.3.2 The Weak Appropriability Regime in a Recession 

In order to foster counter-cyclical innovation the firm must be able to earn an adequate return to 

justify the investment. Therefore to effectively overcome the forces pushing a firm towards a pro-

cyclical pattern of innovation it is clear that the appropriability regime must be strengthened 

sufficiently to put the firm at a competitive advantage that will enable sufficient value capture to 

justify the investment in innovation.  

 

The PFI framework states that appropriability regimes can in fact be strengthened through 

deliberate strategic actions to reengineer the factors determining the distribution of profits within an 

industry (Pisano and Teece 2007). However, it is emphasized that it is not the structure of the 

market that determines this distribution, but rather the structure of the firm and the scope of its 

boundaries that are of central importance (Teece 1986).  

 

As the central concern at hand is about achieving competitive advantage conducive to counter-

cyclical innovation the advices of the PFI framework must be analysed in relation to how they will 

affect the competitive advantage of the firm. In light of the frameworks focus on the structure of the 

firm, rather than the industry, the most appropriate theories of competitive advantage are those that 

arose to account for the limitations of the industry structure view. These are the Resource-Based 

View (RBV) formulated by Barney (1991) and the Relational View by Jeffrey and Dyer (1998). 

Both theories allow us to analyse the effects on competitive advantage of a certain strategy within 

the context of the business cycle, especially focusing on the recession.  

 

Enabling an increase in counter-cyclical innovation can either be achieved through lengthening the 

profitable period, by positioning the firm to capture a larger share of the profit from the innovation 

or both. These objective can be achieved through proper strategic adjustment aimed at addressing 

firm vulnerabilities in key areas of their appropriability regime, which will lead to an increased 

competitive advantage (Teece 1986).  

 

Before proceeding it is important to note that the theories on competitive advantage focus on 

sustainable competitive advantage defined as being a competitive advantage that outlasts all 

attempts at replication (Barney 1991). Although such a sustained competitive advantage is to be 

desired it is not necessarily the aim of these strategic actions, rather the aim is to achieve a 
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competitive advantage that is sufficient to further counter-cyclical innovation efforts. Such an 

advantage as described above can be about tweaking the conditions sufficiently in the innovators 

favour to justify the investment, and as such it is a part of the puzzle for the firm to achieve higher 

order sustainable competitive advantage by properly managing their investment activities across the 

business cycle.   

 

Weak appropriability is not only expressed through the ease of imitation but also through how the 

profits for a specific innovation is distributed within the industry. The ownership of complementary 

assets needed to bring the innovation to market often to a large extent determines who will stand to 

appropriate value. Owners of critical complementary assets that are not in competitive supply, such 

as suppliers of unique inputs, can potentially stand to appropriate the majority of the gains. In weak 

appropriability regimes the firm must seek other mechanisms that can allow them to either protect 

the profitable lifetime of the innovation through holding key assets, or that ensure that the 

distribution of profits is skewed sufficiently in their direction. The achievement of these objectives 

makes the access or control over complementary assets into key success factors (Teece 1986).  

 

The strategic considerations concerning complementary assets should be performed as an 

evaluation across the firm’s entire portfolio of on-going or proposed innovation projects. By 

evaluating each item in terms of the current market conditions and the projected demand the firm 

can assess which projects presents the best prospects and how these prospects expected value can be 

affected by strategic actions. The process is thus about exploring which options different strategic 

avenues of accessing complementary assets that can create through improving the terms and 

conditions for accessing complementary assets.  

 

In this evaluation innovations that can use existing assets in place will naturally be preferred 

(Pisano and Teece 2007), but as the focus of this project is around improving conditions that are not 

already existing, I will focus on those complementary assets the firm does not yet control or have 

access to on competitive terms. Complete integration of all complementary resources, although it 

would provide access on the best terms, will be prohibitively expensive and would be unnecessary 

for many of the assets (Teece 1986). The focus is therefore on finding the most critical 

complementary assets for successfully capturing value from the innovation, and investigate what 

strategic avenues are open to the firm, the extend to which the terms and conditions for access could 
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be improved and how this would affect the expected value of the innovation.  After this evaluation 

is done for each item of the portfolio the revised value can be rank ordered after the highest 

expected value, taking into account the likelihood that each strategy would be successful.  

 

The critical assets that the firm must seek to improve access to include supplies of unique inputs 

that are not in competitive supply and as such forms a bottleneck in the industry. In a weak regime 

such bottlenecks can be detrimental to value capture as they will be in a position to extract the 

majority of the profit. Specialized manufacturing and distribution are also highly important assets to 

consider.  

 

4.3.3 Accessing Complementary Resources 

Complementary resources can generally be accessed through three main modes of either 

contracting, building or buying the asset or partnering/alliancing for access, here after referred to as 

just a partnering. Each of these modes will be analysed in turn for the options and risks associated 

with them in the context of a recession and how their use will affect the competitive advantage of 

the firm.  

 

4.3.3.1 Contracting 

The simplest of the modes of access is contracting with suppliers through formal arms-length 

relationships. This mode of access has the advantage of requiring little upfront investment both in 

terms of cash and firm involvements, which makes it easy and low risk seen purely from the 

standpoint of resource requirements. As discussed earlier there will often be lower demand in many 

industries during a recession and in these cases the innovator can often work to get lower prices 

from suppliers that are in need of the business. Securing cheaper prices from suppliers should be 

done generally in recessions to cut costs where possible, and for the right assets it should 

definitively be done regarding the investment portfolio.  

 

The contractual mode might however not always be practically possible and entails considerable 

risks that make it suboptimal for many assets. When assets are specialized to the innovation the 

suppliers will have to make investments that make those assets less valuable in alternative uses and 

will have a degree of irreversibility (Teece 1986). It can therefore be difficult to convince a supplier 
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to take on this additional risk at a time very uncertainty is higher, both for the supplier but also for 

the prospects of the innovation. When complementary assets are specialized to the innovation it will 

therefore also be difficult to exert the kind of pressure on prices that will lead to favourable value 

capture by the innovator.  

 

In terms of the impact on the competitive advantage that can be derived the relationship also lacks 

the characteristics identified in the resource-based view and the relational view to provide such 

advantage. Being an arms-length relationship based on a simple contract and involving little 

organisational involvement or co-integration the relationship cannot be considered rare and 

inimitable (Barney 1991).  

 

This sort of outsourcing can also lead to knowledge spillovers for specialized assets, which can be 

taken advantage of by the supplier. The relationship exposes both parties to opportunism, where the 

innovator has an incentive to misrepresent the value of the innovation and the supplier has the 

incentive to cheat, under-deliver or exploit spillovers of knowledge that is difficult to protect in a 

weak appropriability regime (Pisano and Teece 2007). Such opportunistic behaviour can be more 

likely in a recession if suppliers are struggling financially, which can push them to exploit relations. 

Uncertainty has been identified as one of the antecedents to opportunistic behaviour in buyer-

supplier relationships, which indicates that recessions will all else being equal increase risks 

associated with such arrangements (Hawkins, Knipper, and Strutton 2006).  

 

So the advantages identified therefore only apply when the assets are require no relation specific 

investment from the supplier, which means that only generic assets are suitable for this kind of 

contract. Additionally these generic assets will have to be in competitive supply and the innovator 

should consider whether competitive supply will persist in the future, else it might be worth 

internalizing the resource through one of the latter methods to secure the supply, even for a generic 

asset (Teece 1986).  

 

4.3.3.2 Building or Buying 

Since specialized and co-specialised assets must be integrated the firm can consider whether it can 

buy or build these assets themselves at prices that are at least as cheap as competitors. As factors of 

production become cheaper during the recession firms have can build the complementary assets at a 
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discount compared to what it would cost in a time of expansion or in the recovery. As other firms 

scale back employment numbers to cut cost or due to failing conditions the innovator can pick up 

talent let go at discount prices. Through this mechanism the socially beneficial effects also manifest 

by reducing unemployment.  

In the same vain firms have the opportunity to buy up assets from failing companies if it is not 

practical to build them. The assets must be valuable in the sense of helping the firm exploit an 

opportunity or avert threats for it to be in consideration for it to be a source of competitive 

advantage. If the firm is able to use secrecy and lead-time to buy up assets that are valuable, then it 

can access the asset with unique knowledge its true value, assets considered in this situation will 

therefore be at a discount. However, if secrecy is not an effective mechanism of value-capture 

within the industry then discount prices will be difficult to achieve (Teece 1986). 

 

According to a 2010 report by the Boston Consulting Group mergers and acquisitions (M&A) 

performed during economic downturns significantly outperform those made in expansions. The size 

of the acquisition target relative to the purchaser mattered for the value generated from the deal 

(Gell et al. 2010), implying that if the target is too large and the innovator cannot build the asset at a 

competitive resource expenditure then partnering as a means of access should be considered. Deals 

based on the kind of synergies between the firms like those that would exist when buying up to 

improve profitability were found to lead to higher return from those deals. Additionally deals were 

positively impacted by cash only payments, rather than other means of payment (Ibid.).  

 

The explanations for the positive value from deals done during recessions were in part contributed 

to executives being more likely to adequately scrutinise and perform due diligence on the targets 

and being less willing to overpay (Ibid.). As the innovator tries to evaluate the options for 

tightening appropriability conditions across the innovation portfolio cash should be preserved at all 

cost so that every critical asset that should be internalized can be. Scrutinizing all considered deals 

for buying up needed assets is necessary to ensure that the right price is paid, and that if the price is 

above what competitors can either build or buy the asset at, other options are considered. The right 

fit between the innovator and the target is also paramount in terms of both strategic and 

organizational complementarity. Gell et al. (2010) found that 60 pct. of all deals actually diluted 

value for shareholders, and therefore such a strategy must exhibit the hallmarks of a good deal hit 
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good complementarity that helps consolidate the position of the company sufficiently to extract 

value from the innovation.  

 

When assets are internalized the firm gains an increased degree of control, but also internalizes part 

of the risk. There is a trade-off between the risk of opportunism from the supplier and the internal 

risk inherent in having to create or integrate an asset into one that can be a source of competitive 

advantage. The internalization of the specialized assets enables it to be more competitively 

advantageous since the firm now has the possibility of building or integrating a bought asset in a 

way that makes it rare, and inimitable. If an asset is bought then its price will likely reflect its 

availability in the market, meaning that very cheap assets will not be rare or necessarily inimitable 

(Barney 1991). Creating an asset that can truly provide competitive advantage will therefore require 

that the firm integrate it into the firm, that it is enhanced by the special complementarity with the 

firm, to make the source of the advantage causally ambiguous or socially complex. Only then will it 

be difficult for competitors to replicate it successfully leading to a tighter appropriability regime. 

When the legal appropriability regime is weak then other valuable factors of the innovation must be 

harder to imitate.  

 

In terms of creating this advantage there exists a difference between building and buying that can 

affect the attractiveness of either strategy. The integration necessary when buying up assets which 

can be range from material, business units to entire firms, requires that the firm has the absorptive 

capacity to create a deep integration. This kind of capability can be highly dependent on the firm’s 

previous experiences with such work, and if the firm lacks these skills but still need to internalize 

the asset then partnering should be considered.  

 

The aim of the strategy to tighten the appropriability regime can also impact whether building or 

buying will be an optimal strategy. If the aim is to create a strong position for the innovation 

through control of key complementary assets, or to consolidate part of the business to gain 

ownership of a bottleneck asset then these tactics can be sufficient. However, if the aim is to enact a 

more broad reengineering of the appropriability regime, then the economic resources and market 

power of just one industry player might not be sufficient. Here the innovator should consider 

whether it could partner for access to the assets.  
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Under the right conditions the strategy of building or buying during the downturn can be even more 

successful for the company than performing the same strategic actions during an economic 

expansion. The ability of the innovator to do this is however conditioned on the firm successfully 

managing their level of investment across the business cycle through targeting the correct equity 

ratio. Firms with a better equity ratio relative to their industry therefore ought to be in a better 

position to buy or build critical specialized assets that can help tighten the appropriability regime in 

a recession leading to a more counter-cyclical R&D intensity.   

 

4.3.3.3 Partnering 

When endeavouring to make radical changes to the architecture of the appropriability regime, or 

when assets are cannot be build, bought or successfully integrated, the prospect of partnering 

becomes a last be option for the innovator. This strategy of accessing complementary assets has 

unique risks but also unique benefits, which are not fully captured by the resource-based view. 

 

 The synergistic effects that the innovator could achieve through integrating bought assets can also 

be achieved through the use of a partner. The synergies can also far extend the value created in pure 

integration within the focal firm. This is the essence of relational rents, where a unique combination 

of assets can create value that neither firm could have done on their own (Jeffrey and Dyer 1998). 

Within the context of the relational view the nexus of value creation therefore becomes the 

relationship rather than just the complementary asset itself, and therefore the task of the innovator is 

to evaluate whether such a valuable relationship can be established.  

 

The first issue facing the innovator is whether there are available partners in the market, and a 

number of considerations must be fulfilled for a partner to be ideal. The availability of partners 

gives good insight into the attractiveness of partnering for the specific case, since an abundance of 

available partners will indicate that the relationship will be easy to replicate for any imitator, since 

the valuable resource is not rare.  

 

In general for a partnership to satisfy the conditions to be a relational resource capable of generating 

competitive advantage the relationship itself, must be difficult to imitate. The first mover advantage 

that can be gained from a partnership when there are few available partners doubtfully be enough to 

create a relationship that can be conceived as valuable as a relational resource, however it provides 
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the relationship with protection from immediate competition to grow into one. If the innovator 

partners when partners are abundant then the relationship itself will have to be of such a character 

that it is rare and inimitable. I will return to how these characteristics are achieved for the 

relationship later in the section. The availability of partners can be affected by the recession both in 

the short-term and in the long-term. Due to adverse business conditions and bankruptcies 

consolidation within industries can be expected (Gell et al. 2010), effectively reducing the available 

number of partners that are available not just while the innovator is searching, but also during and 

after eventual introduction of the innovation into the market. If a successful partnership is achieved 

this first mover advantage will leave would-be imitators in a situation where it is more difficult to 

find a partner with whom it could attempt to replicate the relationship. In the short-term the amount 

of effectively available partners can also be reduced as some businesses try to avoid taking on new 

risky ventures or lack the financial or organizational strength to do so. These are potentially the 

firms that imitators could later approach for partnering, but any such relationship would be subject 

to time compression diseconomies if it were to catch up to fully imitate the relationship of the 

innovator (Barney 1991). Additionally if the relational source of value of the innovator-partner 

dyad is sufficiently difficult to comprehend then the imitators will have more difficulty replicating 

it. The act of partnering can therefore, when successfully done, be a valuable alternative in the 

effort to tighten the appropriability regime during a recession, and the effects can be maintained in 

the long-term.  

 

Beyond the availability of partners the firm must also consider the complementarity of any potential 

partner in terms of the strategic and organizational culture. The strong integration needed, which 

will be discussed shortly, will be difficult to create if the two organizations cannot effectively 

communicate and come to agreements within in shared organizational or strategic frame. The 

evaluation of the complementarity of available partners can also be carried out for likely potential 

competitors, if these are known, to evaluate the availability of partners ex post of the innovation 

being introduced into the market. When the availability of partners is to high post product 

introduction the partnership will be less likely to provide sufficient competitive advantage to tighten 

the appropriability regime sufficiently make the investment in innovation attractive.  

 

Finally the firm should consider whether it has the capabilities and resources internally to create a 

unique partnership, all the way from performing due diligence to evaluate potential candidates to 
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successfully creating a deep integration with the partner (Jeffrey and Dyer 1998). Ideally the 

innovator should have some pre-existing relationship with the potential partner, or at least have 

previous experience with partnering. In the absence of such experience the project will be more 

likely to fail to provide the needed results, and will demand more resources to achieve. Partnering is 

as such subject to significant path dependency, where the level of expertise within the organisation 

affects the attractiveness of partnering (Jeffrey and Dyer 1998). If the firm has no experience in 

partnering then the difficult economic environment of a recession might present to risky a situation 

for it to be an attractive proposition. Endeavouring to tighten the appropriability regime for an 

innovation during a recession can present the risk of leaving the firm worse of in the recovery, if the 

attempt is unsuccessful. Partnering without previous experience is therefore likely too risky a 

strategy for most firms to pursue, and if the assets needed to the tighten appropriability regime 

sufficiently is not available through other means the innovator should consider terminating the 

project for now.  

 

The benefits of a properly established relationship with a partner are that knowledge and resources 

can be combined into something that could not be created in isolation. The development of strong 

inter-firm knowledge-sharing routines is key to achieving a competitive advantage, since it will 

enable the firm to adapt quicker and come up with new novel innovations based in the inter-

organizational knowledge assets. The more the partners invest in knowledge-sharing, the more 

valuable the relationship will become and the more likely it is to ward off successful imitation, as 

the assets cannot readily be replicated (Pisano and Teece 2007).  

 

This situation is quite opposite of what was the case with a contractual relationship where 

knowledge spill-overs are among the risks of the mode of accessing the asset. For the relational 

approach to be successful such spill-overs should be encouraged. The degree to which the partners 

achieve this will determine how inimitable the relationship becomes, and therefore how much of a 

competitive advantage the innovator can gain. As the partners begin to integrate and create a 

relationship that is deeply rooted in social interactions between the firms, the source of the value 

becomes more difficult to replicate, as it is highly socially complex and causally ambiguous. A 

highly integrated relationship will present the imitator with greater time compression diseconomies, 

and will therefore increase the value of the firm’s first mover advantage. The degree to which the 
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relationship can become uniquely integrated can therefore modulate the risks presented by available 

partners still in the market post introduction.  

 

The cost of developing such a unique relationship will however depend on the partnering 

experience and the pre-existing relationship between the two parties. As discussed earlier high 

uncertainty is one of the antecedents of opportunistic behaviour, and the same concern exists when 

partnering during a recession where not only the uncertainty of both companies will be higher, both 

also where the innovative efforts are faced with a higher uncertainty (Gell et al. 2010). Uncertainty 

entails cost on the relationship through either decreasing the level of integration and knowledge-

sharing necessary to create a competitive advantage, or through high cost of governance. In the 

absence of relational governance that successfully safeguards against opportunism the innovator 

risks the partner copying the innovator and becoming a competitor with unique information and 

position to compete away profits, without having to incur most of the cost of replication that a 

normal imitator would incur (Teece 1986).  

 

The knowledge-sharing activities are therefore very risky for the innovator, and the costs associated 

with solving this issue can be important decision variables in whether or not to pursue the 

relationship (Jeffrey and Dyer 1998). Therefore equity arrangements will likely need to be made so 

that the incentives towards full integration are aligned. According to the relational view effective 

governance is achieved either through third-party legal enforcement or through self-enforcing 

agreements. The use of third-party legal enforcement is, as discussed in the section on the theory, 

neither rare nor difficult to imitate since there is no ambiguity in the construction of such 

arrangements. The arrangements also entail costs that could be put to better use towards the 

improvement of the relational assets, upon which the tightening of the appropriability regime 

depends.  

 

The use of self-enforcing agreements on the other hand will reduce the formal costs of legal 

agreements and lower transaction costs in the interactions needed to deepen the relationship. The 

greater the extent to which the partners can rely on self-enforcement the greater the possible 

investment in the relationship and the resulting relational rents. However, the trust that is needed to 

rely on such agreements depends on a shared history between the focal firm and the partner (Jeffrey 

and Dyer 1998).  
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Besides the considerations that should be performed regarding innovation in the recession, the 

innovator should therefore also be conscious of creating strong relations during the expansions. An 

investment during this time in building relational capital with suppliers and other firms can be 

leveraged into a greater chance of successful partnership option during the recession. The firm in 

this way nurtures its relations during the highs of the business cycle to improve the strategic 

conditions during the lows of the business cycle.  

 

In the absence of a history or internal experience in partnering the innovator be aware of the 

decreased chances of success and perhaps search for other avenues towards the goal, or terminate 

the project.  

 

The strategy of partnering for access to complementary resource can be seen as one of the most 

risky and difficult strategies to use to improve the appropriability regime. With the high demands 

on resources, the need for previous experience and the risks of dysfunction or opportunism in the 

relationship there are many variables that must be right to make the strategy feasible. However, 

when the firm has adequately prepared throughout the length of the business cycle and ensured a 

better financial situation and nurtured relations then the strategy can also offer the most powerful 

changes to the appropriability regime for the innovation. 

 

4.3.4 Sub-Conclusion 

According to the PFI framework the appropriability regime can be tightened through strategic 

action. In the absence of strong legal appropriability mechanisms the nexus of appropriability shifts 

to the structure of the firm boundaries in relation to critical complementary assets, which by gaining 

control over them can lead to competitive advantage for the innovator. The firm will have to 

consider how it will integrate these assets either through buying/building or partnering/alliancing 

for access.  

Both of these modes have unique advantages and disadvantages in the context of a recession. 

Shared for both is that they require internal resources sufficient to finance the necessary investment, 

and therefore necessitate a solution to the problem of pro-cyclical investment, that attempts to align 

with the entire business cycle.  
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When the firm decides to buy the asset there must exist a degree of strategic and organisational 

complementarity for integration to be successful. Integration capability can also be conditioned on 

previous integration experience indicating path dependencies that should be considered in 

expansions to ensure the strategic freedom in recessions.  

When the firm is able to partner for access the opportunity for relational rents exists. For these to be 

realised is however contingent upon the partners creating a deeply integrated culture that fosters 

knowledge-sharing and exploits low transaction costs made possible through trust-based self-

enforcing governance agreements. This is contingent upon the focal firm at a minimum having 

previous experience with partnering and preferably having experience with the desired partner. 

Absent these characteristics the price and risks in partnering will likely make it a poor choice for 

access to the assets.  

Through successfully accessing the right complementary assets the innovator can seek to tighten the 

appropriability regime sufficiently to allow for more counter-cyclical innovation.  

 

4.4 Data Analysis 

The aim of the data analysis is to explore the relationship between the firm’s equity ratio and its 

achieved research and development (R&D) intensity during recessions. The hope is to discover 

important insights into to efficacy of the method towards achieving greater levels of counter-

cyclical innovation. Further I want to investigate the same relationship in the context of firms in 

weak appropriability regimes, and how this affects the relationship. The analysis will consist of 

exploratory data analysis (EDA) to become familiarized with the data and visually investigate the 

relationships and how they confer to theory. Next regression analysis is performed to understand 

what role the equity ratio of the firm plays in explaining the variance in the observed R&D 

intensity.  

 

4.4.1 Data set 

The data was extracted from the Orbis database of international company information, for the 21 

countries constituting Western Europe and including all companies with a known value of R&D 

expenditure. The total amount of companies came to 22.567.  
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After filtering out missing values for R&D expenditure, Gross sales, Total shareholders’ equity and 

Total assets all for the year 2009 the sample consisted of 985 firms spread across 65 industries as 

classified by the NACE rev. 2 division level. From these firms only the largest 8 industries had 

more than 30 observations, and these were selected as the working samples for the data analysis. 

The divisions that were chosen where all within the two NACE sections of either C-manufacturing 

or J-information and communication. The results of the analysis will therefore exclusively be valid 

for these industries.  

 

The data for patent strength that will be used in step 2 of the analysis were taken from the 

Community Innovation Survey (CIS) from the year 2012. The measure is the percentage of firms 

that considered patents highly effective. The patent strength where matched to the individual 

companies’ country and NACE division code and where no available measure for patent strength 

were reported at that level the company was matched to the NACE level 1 section code if available. 

The divisions in the sample and the number of observations can be seen below in table 1. As can be 

seen from the table one two of the divisions have sufficient observations to be included in the 

second step of the data analysis. 

 

Table 1 – Observations total and for non-missing patent values per division 

 

 

4.4.2 Variable Construction 

Before beginning the further data analysis the variables to be used in the regression must be 

constructed. The R&D intensity was calculated as the ratio the of R&D expenditure divided by the 

Gross sales of the firm for the year 2009. Gross sales was chosen  as the measure for sales to 

eliminate firm specific accounting figures such as sales allowances, discounts and returns that 

would make the numbers less comparable across the firms.  
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Equation 1 – R&D intensity 

 

𝑅&𝐷𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑅&𝐷 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒

𝐺𝑟𝑜𝑠𝑠 𝑠𝑎𝑙𝑒𝑠
 

 

The Equity Ratio (ER) was calculated according to the formula by (Andersen 1997) as the ratio of 

total shareholders’ equity divided by the total assets of the firm.  

 

Equation 2 – Equity Ratio 

𝐸𝑅 =  
𝑇𝑜𝑡𝑎𝑙 𝑠ℎ𝑎𝑟𝑒ℎ𝑜𝑙𝑑𝑒𝑟𝑠′𝑒𝑞𝑢𝑖𝑡𝑦

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

 

 

4.4.3 Exploratory Data Analysis  

We begin the EDA by looking at a quick summary of the eight selected division and their sizes 

based on their revenue and range of equity ratios observed, shown in table 2 below.  

 

Table 2 - Summary of divisions for revenue and Equity Ratio 

 

 

 

 

As can be seen from the table the size ranges of the firms wary considerably per division. The 

ranges of equity ratio wary primarily regarding the lowest levels, while the average values relatively 

consistently lie around the 0.50 ratio and the highest values lies around the 0.90 ratio.  
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The distribution of the equity ratio within each division is interesting since it will give an indication 

of how spread out the values are and can reveal the range within most firms within the division lie. 

As was presented above the optimal range for the equity ratio will in large part depend on industry 

specific variables and standards and the distribution can indicate standard range within most firms 

in the division have their ratio. Whether this standard ratio is conducive to higher levels of R&D 

intensity will be discussed later on. In figure 8 below a histogram for the equity ratio is displayed 

for each division.  

  

 

 

Figure 8 – Histogram of Equity Ratio per industry 

 

From the histogram it is evident that there are inter-division differences in the most prevalent sizes 

of the equity ratio. C10 displays a more even distribution with slightly more firms concentrated 

around the lower levels of equity ratio. Most of the distributions are roughly normally distributed 

with skewness favouring lower values for some divisions and higher values for others. Comparing 

C21 and C28 we can see that they are skewed in different directions, this can be due to more 

favourable market conditions in C21 allowing them to uphold higher equity ratios, but it might also 

be due to other unknown industry specific dynamics.  
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In order to visually investigate the relationship between the equity ratio and the R&D intensity a 

scatterplot of the two variables per division are presented below in figure 9. 

  

Figure 9 – Scatterplot of relationship between ER and R&D intensity 

 

 

 

 

 

The scatterplots above differ on how well they line up with the predictions made earlier from the 

theory. The theory stated that higher levels of equity ratio would provide the firm with more 

resources with which to engage in innovative activity, here measured by the proxy of R&D 
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intensity. It further stated that there would exist a limit at which further increases in the equity ratio 

would have adverse or decreasing effects on the firm (Andersen 1997).  

 

From the scatterplots it can be seen that only J58 presents the expected relationship where R&D 

intensity decreases as the equity ratio increases above some optimal level. C10 exhibits a 

moderately decreasing relationship where the lower half of the equity ratio range seems to be 

distorted by a few firms that manage to have very high R&D intensities at low levels of equity ratio. 

C28 displays a less straight forward relationship with increasing variance indicating that although 

the higher levels of R&D intensity are found at the higher levels of equity ratio, there is no 

relationship that proofs those higher equity ratios necessarily leads to higher R&D intensity.  

 

The five other divisions (C20, C21, C26, C32, J62) display a pattern directly opposite of the one 

that was expected. Within these divisions there is evidence that as firms move from the lower levels 

of equity ratio towards the higher there is a loss of R&D intensity up until the firms reach what can 

be considered a critical point above which higher equity ratios lead to higher R&D intensity. This 

would indicate that if a firm within one of these industries where to use the equity ratio as the 

economic goal they would need to consider whether the firm can improve its equity ratio above this 

critical point. If the firm cannot do this, then seeking to increase their equity ratio might actually 

lead to lower or at least similar levels of R&D intensity, while foregoing profits from some growth 

opportunities. The industry characteristics that are determinant for the optimal level of the equity 

ratio will therefore be highly relevant for the firm to understand.  

 

 

4.4.4 Regression Analysis 

Regression analysis is useful for modelling trends within data and determine whether there truly is a 

statistically significant relationship between the dependent variable and the independent variables. 

The output from the regression can additionally show how much of the variation in the data is 

explained by the variables, giving an indication of how important a variable is for the relationship 

(Aczel and Sounderpandian 2009).  

In the modelling of the data conducted here the dependent variable (y) will be the R&D intensity 

and the independent variable, which we seek to investigate, will be the equity ratio (x1).  
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From the scatterplots in figure 9 it was evident that the relationship between the two variables was 

not linear. To use linear regression we therefore have to create an interaction term by squaring the 

value of all x1 to create x2. By doing this we go from a simple linear regression with one 

independent variable, to a polynomial multiple regression with two independent variables x1 and x2 

where x2 = x1
2
 (Ibid.). 

 

Since some of the characteristics deciding the optimal equity ratio are shared within an industry we 

will have to conduct the regressions individually for each division. Optimally the regressions should 

be done by a more disaggregated NACE level, but due to the low number of observations in the 

data set, and the level of information present in the CIS 2012 for step 2 of the analysis, we will have 

to use the level of aggregation available. More disaggregated data could potentially provide more 

accurate regressions, since they would more accurately reflect the conditions within the industry of 

firms that a closely similar.  

 

A polynomial regression was conducted for each division and the summary statistics are presented 

below in table 3, full Excel regression outputs can be found in appendix 9.1 – 9.8. The regressions 

will be presented one by one below.  

 

Table 3 – Summary statistics for polynomial regressions 

 

 

 

 

For the model for C10 we can see from the table, organised in alphabetical order, that the F test is 

not significant based on the high p-value, which is the probability that the results occurred 

randomly. The F test measures overall significance of the model under the null hypothesis that all 

slope coefficients are equal to zero. The alternative hypothesis is then that at least one of the 



 
 

 71 

coefficients is not zero, and the model has explanatory power. Since the overall significance of the 

regression is satisfactory to reject the null hypothesis that all slope coefficients are zero we can 

conclude that the model offers no explanatory power (Aczel and Sounderpandian 2009).  

 

The model for C20 is overall significant at the 95% confidence level for the F test, indicating that at 

least one of the parameters has explanatory value. The t-test for the probability that the results for 

the x1 coefficient occurred randomly is above the 0.05 threshold indicating that we cannot accept 

the coefficient at the 95% confidence level. The same test for the x2 coefficient is significant 

indicating that the squared value of x1 does offer some explanatory power (Ibid.).  

 

The model for C21 is overall significant at the 95% confidence level for the F test, and both of the 

coefficients are significant. The model gives an R
2
 of 0.314, which is the percentage of variation in 

the dependent variable (y) that is explained by the independent variables.  

 

The summary statistics all indicate that the model is significant and has explanatory power. The last 

thing that must be done is to check that the model does not contradict the linear assumptions, which 

can be done by looking at the residual plots presented below in figure 10. 
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Figure 10 – Residual plots for C21 

 

 

For the residuals to uphold the linear assumptions they must be randomly distributed round the x-

axis. That is not what is seen here, but rather the residuals show that there is curvature in the 

residuals and an increasing variance both of which are not accounted for by the model (Aczel and 

Sounderpandian 2009). The model can therefore not be considered to present a good fit with the 

data and should be discarded.  

 

The model for C26 is overall significant at the 95% confidence level for the F test, and both of the 

coefficients are significant. The model gives an R
2
 of 0.195, indicating that the equity ratio explains 

19.5% of the variation within the R&D intensity. 

The summary statistics all indicate that the model is significant and has explanatory power. The 

residual plots are shown below in figure 11. 
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Figure 11 – Residual plots for C26 

 

 

From the residual plots we can see that the residuals are roughly random, but with an increasing 

variance at higher values. This indicates that the model has good explanatory and predictive power 

at the lower levels of equity ratio, but loses power at higher values. The model can be seen as an 

overall adequate fit for drawing conclusions from the data. The regression would seem to confirm 

the relationship described in the exploratory data analysis, where there is a range in the mid-level of 

possible equity ratios where the R&D intensity is lower than at both lower and higher levels (Ibid.).  

 

The expected relationship is shown to be wrong within this division, and the consequences of this 

relationship should be considered by any firm considering equity ratio management as a substitute 

for managing after the traditional profit maximization goal structure. Such a company could seek to 

collect additional information to create a stronger model that explains more of the variation in the 

data, thereby enabling a deeper understanding of the industry and firm specific characteristics that 

correlate with an optimal equity ratio.  
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The model equation is given by: 

�̂� = −0.369𝑥1 + 0.506𝑥1
2 

 

 

The model for C28 is overall significant at the 95% confidence level for the F test, but none of the 

coefficients are individually significant. The model is therefore rejected as providing no explanatory 

power.  

 

The model for C32 is overall significant at the 95% confidence level for the F test, and both of the 

coefficients are significant. The model gives an R
2
 of 0.261, indicating that the equity ratio explains 

26.1% of the variation within the R&D intensity. 

The summary statistics all indicate that the model is significant and has explanatory power. The 

residual plots are shown below in figure 12. 

 

Figure 12 – Residual plots for C32 
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The residuals are roughly random and indicate the model does not contradict the linear assumptions. 

This indicates that the model has good explanatory and predictive power and implies the same 

relationship between the equity ratio and the R&D intensity as C26.  

 

The model equation is given by: 

�̂� = −0.624𝑥1 + 0.508𝑥1
2 

 

 

 

The model for J58 is not overall significant at the 95% confidence level for the F test, and the 

model is therefore rejected as providing no explanatory power.  

 

The model for J62 is overall significant at the 95% confidence level for the F test, and both of the 

coefficients are significant. The model gives an R
2
 of 0.170, indicating that the equity ratio explains 

17.0% of the variation within the R&D intensity. 

The summary statistics all indicate that the model is significant and has explanatory power. The 

residual plots are shown below in figure 13. 
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Figure 13 – Residual plots for J62 

 

 

The residuals are roughly random and indicate the model does not contradict the linear assumptions. 

This indicates that the model has good explanatory and predictive power. 

 

The model equation is given by: 

�̂� = −0.866𝑥1 + 1.038𝑥1
2 

 

4.4.4.1 Sub-Conclusion 

From the regression analysis three divisions were found to produce valid models, all opposite of the 

relationship we expected to find. The models indicate that there is a lower R&D intensity towards a 

mid-range within each of the three industries, where based on purely the evidence from the 

regression the firm ought to seek to either be below or above this range in their equity ratio. For 

these three divisions the equity ratio does have an explanatory relationship to the R&D intensity 

explaining between 17-26.1% of the variation. The relationship is not consistent for all the divisions 

indicating either some limits to the applicability of the equity ratio management philosophy or the 

existence of some unknown intervening variables that confound the results.  
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4.4.5 Regression Analysis for Firms Grouped by Patent Strength 

The regressions performed above are informative for understanding the relationship between the 

equity ratio and the R&D intensity, but it tells us little about how this relationship works for firms 

in weaker appropriability regimes. Since the objective of reducing pro-cyclical innovation to reaps 

the benefits offered by counter-cyclical innovation it is important to see what the effects of different 

equity ratios are for firms in weak appropriability regimes.  

To do this the data is once again filtered for non-missing values, this time for patent strength. This 

yielded only two candidates with enough observations for further analysis, which where C26 and 

C28. Since C28 has already shown no discernible relationship I will exclude it from the analysis 

and focus on C26.  

 

Before the data can be analysed a decision has to be made about how to group the data. Since the 

CIS 2012 only supply patent strength on percentage of firms that find patents highly effective there 

is no clear way to group the data. I will use a scatterplot of the firms on the x axis and their values 

for patent strength on the y axis to group the firms into relatively coherent groups. As can be seen 

from figure 14 below there seems to be a grouping of values below 15, and then a grouping of 

values above 25. I will use the values below 15 as signifying weak appropriability. In any case it is 

a judgement call that can be subject of discussion. 

 

Figure 14 – Scatterplot for patent strength groupings 
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After having grouped the values we can now create a scatterplot for both groups to inspect the 

relationship visually as seen in figure 15.  

 

Figure 15 – Scatterplot ER vs. R&D intensity for weak and tight appropriability 

 

 

 

As can be seen there seems to be a stronger relationship between the level of the equity ratio and 

R&D intensity for firms in weak regimes than there is for firms in tight regimes, where the pattern 

appears more random.  

 

For the regression we use the same approach as before for both groups and the summary statistics 

are shown below in table 4 and the full regression output can be found in appendix 9.9 – 9.11.  
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Table 4 – Regression summary statistics for weak and tight appropriability regimes 

 

 

 

The first two rows in table 4 show the results from the same regression approach as before. As can 

be seen the model for the tight regime is not overall significant and we can therefore reject the 

model, since it has no explanatory power. The model for the weak regime is overall significant but 

the p-value for the first coefficient indicates that it adds no explanatory power to the model. To 

remedy this I removed the x1 variable and reran the regression with only the x1
2
 variable. This 

resulted in a model that significant overall and for the coefficient, with an R
2
 of 0.483 indicating 

that for companies within this division who were in a weak appropriability regime the equity ratio 

explained 48.3% of the variance in the R&D intensity.  

 

Figure 16 – Residual plot for Weak_2 regression 

 

 

Residual plot is roughly random, with some slight evidence of curvature that is not accounted for in 

the model. Although this result was only achieved for a single division, it indicates at least for this 

industry that higher values of the equity ratio are correlated with higher R&D intensity during 

recession – i.e. more counter-cyclical innovation. It seems that even when a firm is in a weak 

appropriability regime, in this division, they are able to innovate more counter-cyclically when they 

have a higher equity ratio.  
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So how generalizable is this result? Generally the result cannot be generalized to all industries as 

the other industries might have different contributing factors that affect the relationship.  

 

As was seen for the scatterplots in figure 9 there are great differences inter-divisionally in the 

relationship. It can however be taken as a tentative proof that at least one industry display the 

beneficial effects promised by (Andersen 1997) and the ability to use these effects to innovate 

counter-cyclically.   

The model equation is given by: 

�̂� = 0.310𝑥1
2 

 

 

 

4.4.5.1 Sub-Conclusion 

By disaggregating the data based on the strength of the appropriability regime the last section of the 

analysis showed a definite explanatory relationship between one of the variables for the firms in the 

weak appropriability regimes. It was found that when the firms in a weak regime were separated 

from the other firms the relationship between the equity ratio and the R&D intensity become more 

significant and transparent. The model explains 48.3% of the variance in R&D intensity, and shows 

that when the appropriability regime is weak there is a definite positive explanatory relationship 

between the firm’s equity ratio and its achieved R&D intensity in recession. The higher the firm’s 

equity ratio is the higher the level of predicted R&D intensity. These results seem to confirm the 

general proposition of the Equity Ratio Management philosophy. However, the results are only 

valid for the one division.  

Conversely, it was found that there was no relationship for the firms in the tight appropriability 

regimes, which also conforms to the expectations from the analysis in section 4.2.  
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5. Conclusion 

Business cycles are recurring economic phenomena whose causes and remedies are not fully 

understood. The business cycle can harm firm profitability due to reduced demand, pricing wars, 

reduced ability to access external financing and decreased survival odds as falling cash flow 

impacts liquidity.  

This is especially true if the firm is in a weak appropriability regime, which are the environmental 

factors that determine the firm’s ability to capture value from its innovations. One important aspect 

is the legal factors that affect appropriability such as the access to and efficacy of patents.  

Firms in weak appropriability regimes tend to overinvest in the expansions to make up for lower 

profitability in the recessions, leaving the firm in a weak financial position to innovate and attract 

external financing, exacerbating the pro-cyclical innovation pattern. The problems of weak 

appropriability and pro-cyclical investment in innovation are interconnected and holistic solutions 

should be sought that consider the entirety of the business cycle.  

 

There is a close connection between the pro-cyclical innovation pattern brought on by a weak 

appropriability regime and the notion of short-termism where firms are either unwilling or unable to 

act in the long-term interests of the firm. By using the goal of profit maximization to orient the 

economic goal structure of the firm, the pro-cyclical tendencies are exacerbated. This will lead the 

firm to overinvest in innovation during expansions and underinvest during recessions due in part to 

a lack of internal finances and access to external financing. Profit maximization as a goal therefore 

fails to consider the interest of the firm and its wider array of stakeholders. The strategy of Equity 

Ratio Management was presented as a possible solution for the firm control its investments, which 

is achieved through requiring consideration of the resources expended in the pursuit of growth 

opportunities. This leads to an increased ability to self-finance adaption, development and attract 

external finance, thereby reducing pro-cyclicality of innovation investment.  

 

The appropriability regime can be tightened through strategic action by gaining control over critical 

complementary assets competitive advantage can be achieved for the innovator. The firm will have 

to consider how it will integrate these assets either through buying/building or partnering/alliancing 
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for access. Both of these modes have unique advantages and disadvantages in the context of a 

recession, but both require internal resources sufficient to finance the investment and a solution to 

the problem of pro-cyclical investment is therefore necessary. For this to be achieved the firm must 

consider how it will align its innovative activities to the entirety of the business cycle.   

Strategic and organisational complementarity of bought assets for must be there for integration to 

be successful, which is also conditioned on previous integration experience of the firm.  

Partnering for access can create relational rents, whose realisation is however contingent upon the 

partners creating a deeply integrated culture fostering knowledge-sharing and exploiting low 

transaction costs made possible through trust-based self-enforcing governance agreements. This is 

contingent previous partnering experience, preferably with the desired partner, else the price and 

risks in partnering will likely make it a poor choice for access to the assets. Through successfully 

accessing the right complementary assets the innovator can seek to tighten the appropriability 

regime sufficiently to allow for more counter-cyclical innovation.  

 

The data analysis found that not all division analysed display a relationship. The relationships found 

was opposite of expectations. The explanatory relationships indicated by the models show that were 

a relationship exists a middle range exists where R&D intensity is lowest. There exists a range 

where firms with an ER below it will have no benefit from improving their ER will not improve 

R&D intensity based on the explanatory power of the models. The relationship is not consistent for 

all the divisions indicating either some limits to the applicability of the equity ratio management 

philosophy or the existence of some unknown intervening variables that confound the results.  

 

By disaggregating the data based on the strength of the appropriability regime a definite 

explanatory relationship was found for firms in the weak appropriability regimes. It was found that 

when these firms were analysed there is a definite positive explanatory relationship between the 

firm’s equity ratio and its achieved R&D intensity in recession. The higher the firm’s equity ratio is 

the higher the level of predicted R&D intensity. These results seem to confirm the general 

proposition of the Equity Ratio Management philosophy for the one division analysed in this 

section.   
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9. Appendix 

9.1 Regression summary output for C10 

 

9.2 Regression summary output for C20 
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9.3 Regression summary output for C21 

 

 

9.4 Regression summary output for C26 
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9.5 Regression summary output for C28 

 

 

9.6 Regression summary output for C32 
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9.7 Regression summary output for J58 

 

 

9.8 Regression summary output for J62 
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9.9 Regression summary output for C26 Patent grouping – Weak 

 

 

9.10 Regression summary output for C26 Patent grouping – tight 
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9.11 Regression summary output for C26 Patent grouping – weak_2 

 

 


