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The relationship between varying categorisations of ownership structures and financial 

performance has been a widely researched topic in academic economic literature over the 

past century. Secondly, innovation is a key ultimate facilitator of increased productivity. 

Thirdly, the ICT sector plays a substantial role in the development of new products and 

operating processes, and even more so when confining the phenomenon to the Nordic 

countries.  

The research in this thesis is conducted on 2011-2020 data from publicly listed firms in the 

Nordic ICT sector. The sector is arguably one of the most innovation intensive industries, 

both in terms of R&D expenditure as well as the output of intellectual property. This study 

examines individual relationships between three parameters: ownership concentration, 

innovation and financial performance. The aim is to gain insight of the sector by analysing 

the results both separately and as an aggregate. 

While not tested directly, one of the implied phenomena is that ownership concentration 

affects performance via innovation. The results do not support this theory. Ownership 

concentration is not related with innovation and innovation is negatively related with 

performance. Nevertheless, ownership concentration is a positive predictor of ROE, but the 

effect is likely attributed to other madiators than internal innovation. 
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Omistusrakenteiden yhteyttä yrityksen taloudelliseen menestykseen on tutkittu laajasti 

kuluneen vuosisadan aikana akateemisessa taloustutkimuksessa. Toiseksi, innovaatio on 

todettu olennaiseksi korkeamman tuottavuuden mahdollistajaksi. Kolmanneksi, ICT-sektori 

on keskeisessä roolissa uusien tuotteiden ja toimintaprosessien kehityksessä, etenkin, kun 

ilmiötä tutkitaan rajatusti pohjoismaalaisilla markkinoilla. 

Tutkimusosuus on toteutettu 2011-2020 datalla, joka on kerätty pohjoismaalaisista 

pörssilistatuista ICT-sektorin yrityksistä. Sektori on väitettävästi yksi maailman 

innovaatiointensiivisimmistä, mitattuna sekä kehitys- ja tutkimusmenoilla, että patenteilla ja 

tavaramerkeillä. Tutkimus tarkastelee suhteita kolmen parametrin välillä: omistusrakenteen 

keskittyneisyyden, innovaation sekä taloudellisen menestyksen. Tavoitteena on saada 

parempi käsitys sektorista näiden komen parametrin näkökulmasta, analysoimalla suhteita 

sekä toisistaan erillään, että kokonaisuutena. 

Vaikka ilmiötä ei testata suoraan, yksi implisiittisistä ilmiöistä on, että omistusrakenteen 

keskittyneisyys on yhteydessä taloudelliseen menestykseen innovaation kautta. Tulokset 

eivät kuitenkaan puolla näkemystä. Omistuksen keskittyneisyys ei ole yhteydessä 

innovaatioon, ja innovaatiolla on negatiivinen yhteys taloudelliseen menestykseen. 

Kuitenkin, omistusrakenteen keskittyneisyydellä on positiivinen yhteys oman pääoman 

tuottoon, mutta vaikutuksen välittäjänä toimii todennäköisesti muu kuin sisäinen 

innovaatiivisuus.
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1. Introduction 

This bachelor’s thesis examines the effect of ownership structure on innovativeness and 

financial performance in the Nordic information and communications technology sector. 

Ownership structure is quantified by concentration of ownership. Only publicly listed 

companies are included in the study due to their shareholder base being more diffused than 

for privately owned corporations. The geographical confinement of firms stems from the 

particularly interesting prospects of ICT in this region. 

 

The review of prior literature is conducted through the scope of problems relating to the 

principal-agent relationship. Agent theory acts as the main theme for the theoretical 

framework, within which empirical testing is conducted. 

 

Innovation is viewed as a value maximizing activity and the hypothesis is made that both 

ownership concentration and innovation have significant explanatory relationships with 

financial performance of a company. The effect of innovation is assumed to be positive while 

the effect of ownership concentration either positive or negative. Three relationships are 

analysed separately: the effect of ownership concentration on innovation, the effect of 

innovation on financial performance and the total effect of ownership concentration on 

financial performance. The objective is therefore to study the direct relationships between 

the three parameters. 

 

1.1 Background 

Innovation has been a widely researched topic over the past century, ever since its 

developmental importance was originally introduced by Joseph Schumpeter in the early 20th 

century. The existence of an effect on overall economy-wide development is undeniable, but 

in the case of individual markets, industries or firms, results vary in terms of the extent, as 

well as the method through which the effect can be observed. Depending on the subject under 

investigation, the effect can be characterized as direct, mediating or moderated by innovation 
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(Chen 2017, 650). Additionally, industries with high overall demand for product and process 

development could be argued to experience the value-maximizing effect of innovation more 

intensely than others. This phenomenon is evident in high technology fields by the high 

number of acquisitions, where solely relying on internal research and development is 

insufficient to maintain profitability. (Ransbotham & Mitra 2010, 2076). 

 

In one of the most cited works on the topic of company ownership structures, The Modern 

Corporation and Private Property, Berle and Means (1932) put forward their claim for the 

existence of an optimal ownership structure for performance maximization. Their thesis has 

arguably acted as the foundation for most of the subsequent topic-related research, with a 

wide spectrum of academics either supporting or opposing the claim. Berle and Means 

advocated for the benefits of high ownership concentration, as they believed diffuse 

ownership structures would not be as efficient at making decisions. Berle-Meansian thinking 

extends also to other forms of categorizing ownership structures, such as managerial 

ownership, where low equity ownership by the management leads inevitably to managers 

pursuing personal benefit at the expense of the common stockholder and squandering of 

company assets. 

 

During the final decades of the 20th century and early 21st century, a competing theory has 

gained notoriety, where when endogeneity has been accounted for, ownership structure has 

no effect on performance. Harold Demsetz, a pioneer in this school of thought, argues that 

ownership structure is ultimately determined by the environment: firms automatically elect 

the ownership structure that best suit the conditions under which they are operating (Demsetz 

1983, 387; Demsetz & Lehn 1985, 1176; Demsetz & Villalonga 2001, 230).  

 

1.2 The Nordic ICT sector 

The global ICT sector is still in early stages of its development, with high potential of rising 

in value. While companies across all industries are gradually moving into the digital age, it 

is certain that the demand for ICT goods and services will rise, regardless of their type of 
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business or location. Innovation accomplished within ICT will lend itself to developments 

in other industries as well, as the incorporation of new technology is widely accepted to drive 

productivity. The underlying demand for such products and services was momentarily 

exposed during the Covid-19 pandemic, when major disruptive changes had to take place 

for businesses to be able to adapt. For example, software solutions that allowed the 

conversion to remote work experienced a particularly sharp demand shock at the time, while 

firms within ICT in general were much more resilient to the negative impacts of the 

pandemic (Grönqvist 2021). Staying current with technological development will become 

increasingly integral in terms of risk management throughout industries. The ICT sector is 

arguably the most innovation intensive group of firms, which is evident by their exorbitant 

R&D expenditure relative to other industries (Figure 1.). Measured by the proportion of 

revenue invested into research and development, R&D intensity, ICT equipment and 

information services rank among the highest of industries worldwide. 

 

 

Figure 1. R&D intensity by industry (OECD 2015) 

 

NACE is a European classification system where each industry is categorized by a unique 

number, a NACE code. Sub-sectors of main industries are specified by adding decimals after 

the main NACE code. For example, 26: ICT Manufacturing consists of the class 26.1: 

Manufacture of electronic components and boards, which in turn consists of sub-classes 

26.11: Manufacture of electronic components and 26.12: Manufacture of loaded electronic 

boards. To capture all Nordic companies that are considered to fit the description of ICT, 

NACE codes must be defined to the one decimal level accuracy. Table 1. below depicts 
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solely the number of public Nordic ICT firms and their respective categories, even though 

the classification system is applicable for all European companies, in all industries. 241 firms 

on the Bureau van Dijk’s Amadeus database fit the description of a publicly listed Nordic 

ICT firm. 20 of these are characterized as ICT Manufacturing, while 221 match the 

description of ICT Services. By number of firms, the ICT Service sector is vastly 

overrepresented compared to ICT Manufacturing, with most firms in the sub-class 62.0: 

Computer programming, consultancy and related activities. 

 

Table 1. Classification of public Nordic ICT firms (Eurostat 2021) 

Sector Main industry NACE code 

(sub-class) 

Name (sub-class) Num. of firms 

in sub-class 

 

ICT Sector 

(241) 

 

ICT 

Manufacturing 

(20) 

26.1 Manufacture of electronic components and 

boards 

11 

26.2 Manufacture of computers and peripheral 

equipment 

3 

26.3 Manufacture of communication equipment 5 

26.4 Manufacture of consumer electronics 1 

26.8 Mnaufacture of magnetic and optical media 0 

 

ICT Services 

(221) 

46.5 Wholesale of information and 

communication equipment 

16 

58.2 Software publishing 42 

61.1 Wired telecommunications activities 4 

61.2 Wireless telecommunications activities 9 

61.3 Satellite telecommunications activities 0 

61.9 Other telecommunications activities 3 

62.0 Computer programming, consultancy and 

related activities 

131 

63.1 Data processing, hosting and related 

activities; web portals 

16 

95.1 Repair of computers and communication 

equipment 

0 

 

 

While applications for ICT are universal, Ahlqvist, Carlsen, Iversen and Kristiansen (2007, 

21-24) outline in their review of Nordic ICT foresights the four main areas where 

opportunities for developments through ICT are particularly actual and relevant to the 

region: the experience economy, health care, security and the production economy. Firstly, 

in tourism, a branch of the experience economy, consumers are relying in increasing amounts 

on digital platforms to guide their decisions in all related matters. With the development of 
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virtual and augmented reality, digital tourism will most likely also experience a rise in 

demand as it is not necessarily tied to a set time and place (Min & Ku 2017, 4308-4309). 

Secondly, Nordic populations are among the oldest in the world, with Finland, Denmark and 

Sweden placing fifth, thirteenth and seventeenth respectively, when ranking countries by the 

highest proportion of over 65-year-olds in the total population (Statista 2020). Tele- and 

home medicine can be a solution for rising health care requirements in the near future but is 

strongly dependent on the degree to which older age groups are willing to adopt digital 

methods of treatment (Heart & Kalderon 2013, e220). Thirdly, due to their highly scalable 

nature, IT infrastructures are attractive targets for malware creators and other types of cyber 

criminals. Without adequate development in digital security systems, cloud-stored data will 

become increasingly vulnerable for misuse. (Hristev & Veselinova 2021, 1) Lastly, in the 

case of traditional production industries in Finland, Sweden, Norway and Denmark, strong 

emphasis is also placed on ICT in company strategy, due to global pressures forcing rapid 

development in productivity (Ahlqvist et al. 2007, 22). 

 

1.3 Research questions 

The title The effect of ownership concentration on innovation and performance: Evidence 

from the Nordic ICT sector works as the main research problem of this bachelor’s thesis. 

Literature regarding other forms of categorising ownership structures is also reviewed but 

testing will focus solely on ownership concentration. The main research problem is answered 

with aid from the following research questions:  

 

1. What relationship does ownership concentration have with innovation? 

The first question seeks to determine the effect of ownership concentration on 

innovativeness of Nordic ICT firms. When ownership of a company becomes more 

concentrated and the proportional ownership stake of its largest shareholder rises, is 

investment in innovative activity affected? Are the outcomes of innovation affected? Are the 

effects positive or negative, or is there no effect at all? 
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2. What relationship does innovation have with financial performance? 

The second research question aims to answer the question if innovativeness is a promotor of 

financial performance among Nordic ICT firms. Performance in this context is measured by 

book value profitability and market performance. The Schumpeterian theory of creative 

destruction, where competitive advantage is gained by constant product and process 

innovation, is assumed to hold true and therefore the most innovative companies are assumed 

to be the best performing. 

 

3. What relationship does ownership concentration have with financial performance? 

The final research question combines findings from the first two to answer the main theme 

of the thesis. If ownership concentration has an impact on innovation, is it ultimately 

reflected in the company’s profitability or market valuation? Do Nordic ICT firms thrive 

when shareholder interests are defined by a small group or would they perform better under 

diffuse ownership, or is there no such effect at all? If a causal relationship exists, is 

innovation a part of it? 

 

Figure 2: The aim of the research questions 
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1.4 Thesis structure 

Five chapters compose the structure of this bachelor’s thesis. The second chapter begins by 

defining the theoretical foundation through which the study will be conducted. Previous 

findings relevant to the objective of the study will be presented and analysed as part of 

providing evidence for the framework on top of which the study builds upon. The third 

chapter presents the data and the means through which it was formed, variables created from 

it and the statistical methods used for empirical testing. In the fourth chapter, the research 

process is described, and its findings are presented. The fifth and final chapter is comprised 

of conclusions, where results of the study are reflected upon and compared with prior 

empirical literature. Limitations of the study and propositions for further research are also 

discussed. 
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2. Theoretical framework 

Agent theory studies a type of relationship where one party, the agent, is designated by 

another, the principal, to act on their behalf in representing their interests in a particular area 

(Ross 1973, 134). In economic academic literature the principal is assumed to distrust the 

agent and to delegate as little authority to them as necessary, while the agent is expected to 

pursue personal gain at the expense of the principal when the utility of doing so surpasses 

the utility of adhering to the contract. Various ways of categorizing firm ownership structure 

have been studied in relation to the agency problems that they pose. While extensive research 

has been made for example on the topics of managerial, founding family and institutional 

ownership, this thesis focuses on measuring ownership structures by the concentration of 

their ownership bases. The largest shareholder acts as the agent and the collective 

shareholder base as the principal. 

 

2.1 Agency loss 

If both principal and agent are utility maximisers, the agent should be expected to act 

according to his own personal interest at the expense of the principal. If the agent predicts 

for more utility to come out of using his authority to diverge from the duties ascribed to him 

by the principal, there is good reason to believe he chooses to do so. This gap between 

interests, stemming from an asymmetry of information, can be characterized as ‘agency 

costs’ or ‘agency loss’. Much of research on agency costs stemming from information 

asymmetries, as well as the effect of agency problems on inventive behaviour, builds on 

Jensen and Meckling’s work, who outline three types of agency costs: ‘Monitoring 

expenses’; consisting of confinements and surveillance systems set in place by the principal 

to limit unwanted behaviour from the agent, ‘bonding costs’; comprised of incentives set in 

place to keep the agent’s benefits in line with the ones of the principal’s, such as basing 

remuneration of managers according to the interests of their employing company, and the 

monetary value of other types of diverging behaviour on the agent’s part, which are indicated 

as ‘residual loss’. (Jensen & Meckling 1976, 308; Pepper & Gore 2015, 1064) 
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2.2 Entrenchment effect 

Entrenchment refers to a phenomenon where a manager or equity owner gets comfortable 

with their position to the extent that they stop worrying about how shareholders perceive 

their actions. Entrenchment of an equity owner typically occurs when their control reaches 

such levels that they feel like they can exercise non-value maximizing behaviour without 

fear of consequences. In addition to the ownership of a controlling portion of shares, one can 

become entrenched through one’s status in the company, qualities of personality or other 

factors that make one unexpendable to the firm. (Morck, Shleifler & Vishny 1988, 294) The 

theorised hump-shaped relation of managerial ownership to performance suggests that at 

low managerial equity stakes, increasing ownership has a value creating effect for the 

common stockholder. At a certain point on the curve though, a point of entrenchment is 

reached where interests shift toward pursuing personal gain. The same type of phenomenon 

could be argued to characterize the relationship between a significant shareholder and the 

company. 

 

A ‘controlling minority structure, CMS’, occurs when a shareholder has control over the 

company through having command over significant voting rights but is only entitled to a 

minority fraction of its cash flow. A CMS-firm is especially vulnerable to having an 

entrenched equity owner, as it combines problems of a diffusely owned firm with ones of a 

firm with highly concentrated ownership. The ‘controlling-minority owner, CMO’, enjoys 

high influence without being penalized monetarily to the extent that they would be in a 

situation where all shares were entitled to equal voting rights. (Bebchuck, Kraakman, 

Triantis & Morck 2000, 295) By diverging from his duties to the shareholders, the CMO is 

able to enjoy all benefits of control privately but only suffer the costs in relation to their cash 

flow rights (Di Vito, Laurin & Bozec 2010, 109). Therefore, the CMO should be expected 

to act in the interest of the common stockholder only if his private interests are in line with 

the ones of the firm. 
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2.3 Tunnelling 

Originally, the act of tunnelling referred to an illegal practice of moving company assets 

secretly through physical tunnels, with the intention to expropriate minority shareholders. 

While the term has later taken on a more figurative definition, the idea is still the same: a 

controlling shareholder misuses their influence to move assets out of reach from minority 

shareholders. This self-serving hiding of assets can be accomplished directly by transferring 

them to oneself, or via indirect methods, such as favouring certain stakeholders or through 

excessive compensation for managers. (Johnson, La Porta, Lopez-de-Silanes & Shleifer 

2000, 22)  

 

For pyramidal organizational structures, tunnelling can also refer to the transferring of profits 

across the corporation. Losses are moved down from the top, while profits move up from 

the bottom. (Di Vito et al. 2010, 109) The practice leads to an illusion where firms favoured 

by the tunnelling party seem more profitable than what they truly are. Some forms of 

tunnelling are outright fraudulent and illegal but in some cases the line of legality is 

vacillating. Nevertheless, tunnelling is an extreme example of how the skewness of a 

principal-agent relationship can manifest itself. Agency problems of this nature are not solely 

issues of emerging markets where law enforcement is lacking. Allegations of such practices 

have been made also in developed markets, although the act tends to take on more 

sophisticated forms, which makes the distinction between fraud and financial planning more 

difficult. 

 

2.2 Ownership structure and innovation 

The divorce of ownership and firm control has been a widely researched subject in business 

economics over the past century. The basis for this conflict of interests can be characterized 

as the divergence of strategic goals between those with the authority to make decisions on 

the behalf of a firm and those with cash flow rights (Hill & Snell 1988, 577). The assumption 

is made that a manager’s decision-making is influenced to a degree by their personal aims 

that are not necessarily in line with the good of the firm. Examples of such motivators for 
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managers are the pursuit of personal wealth creation, job security or personal prestige, 

whereas a shareholder’s ultimate interest comes down to the long-term viability of their 

investments (Baysinger, Kosnik & Turk 1991, 205). These conflicts hinder the 

implementation of strategies where the choice between long- and short-term returns must be 

made, like the degree to which a firm allocates resources toward product and process 

development. Due to the differences in objectives, it seems logical to align monetary 

interests between agent and principal, for example through basing a manager’s remuneration 

on the market value of the company’s shares. 

 

Besides managerial ownership, another method of categorizing firm ownership structure is 

by the concentration of its ownership. Alchian and Demsetz (1972, 788) argue that efficiency 

in corporate control is achieved through de-democratization of power, since most 

shareholders are not well enough informed on necessary matters and the cost of educating 

them would outweigh the benefit. Following this logic, empirical research should find large 

shareholders to use their voting rights to maximise value through high-risk, high-reward 

activities, like investing in R&D, as opposed to low-risk, low-reward types of activities. This 

theory finds support from Francis and Smith’s (1995, 408) research, who find that diffusely 

held firms have lower overall R&D investment, were awarded fewer patents and focused 

more on non-internal growth, compared with firms with a large equity holder, either insider 

or outsider. Nevertheless, results on the relationship between ownership concentration and 

innovation are not always unequivocal and seem to depend largely on the market or industry, 

as demonstrated by a study conducted on Canadian R&D activity, where R&D expenditure 

was positively affected but was found to have the inverse effect on R&D outcomes (Di Vito 

et al. 2010, 111).  

 

Francis and Smith (1995, 385) put forward the hypothesis of three types of ownership 

structures dealing with innovation in three different respective ways. Management-owned 

firms invest in innovation until higher benefit is gained through diversification than further 

innovative efforts into a specific area. On the contrary, firms with a significant outside 

‘blockowner’ tend to promote this type of behaviour until the cost of monitoring innovative 

efforts outweigh the benefits. The last type outlined, diffusely owned enterprises, are claimed 
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to invest in innovation until the costs of constructing incentive programs outweigh the 

benefits of innovative activity. Francis and Smith argue that compared with the first two 

types, the third type will ultimately invest less into innovation, since designing and 

implementing incentive contracts for the management is not an effective method of 

encouraging innovation. Holmström (1989, 306) holds a similar view, in that large firms, 

who are more likely to be diffusely owned, innovate less compared to smaller ones, due to 

factors internal to the organization, as well as external. As for the internal reason, large 

corporations exist for the purpose of serving goals of production and marketing, and 

incentives promoting these types of activities will likely be constructed by sacrificing ones 

promoting innovation. As for external reasons, as in the relationship with capital markets, 

contrary to small firms, large firms do not experience the same pressure of distinguishing 

themselves from competitors when designing their strategy for financing. 

 

The downside of failed R&D is steep but equally is the upside in the case of success. When 

an ownership base becomes less concentrated, the firm’s decision-making must please more 

investors, and with the lack of a single significant shareholder with interest in the long-term 

performance of the company, less high-risk activity can be assumed to take place.  

 

If one is to assume that large corporations are more diffusely owned than smaller ones, the 

hypothesis can be made that a positive correlation exists between ownership concentration 

and inventive behaviour, at least in relation to total costs. Constructing measures that 

incentivise organization-wide innovation efforts is costly for a large corporation, while a 

small one can be entirely devoted to a single R&D project where the risk profile of the entire 

company might in an extreme case be equal to the one of a single project’s, which is rarely 

the case for large enterprises.  

 

For innovative efforts to be continuingly successful, the company must be able to withstand 

the high probability of failure. It seems that for large corporations the appropriate way of 

conducting internal innovation is to make the unit responsible for the project independent 

and financially responsible for the outcome, rather than establishing organization-wide 

incentives. This theory finds support from Holmström’s study (1989, 326) which found that 
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innovation-oriented firms have more widely dispersed decision-making and weaker central 

management compared to non-innovation-oriented firms. 

 

2.3 Ownership structure and performance 

At the core, the Berle-Means claim in favour of ownership concentration cannot hold true 

absolutely and universally. If it did, all firms would rationally strive towards concentrating 

as much of their voting rights to a single entity. The best performing companies would be 

those who have the most concentrated ownership structures. Yet, structures vary widely 

across companies. The efficiency benefits of concentrating control to a small group come 

only if interests of the ruling owners are truly aligned with the interests of the entire 

shareholder base. With higher concentration, comes higher risk of a ruling portion of owners 

expropriating smaller shareholders, by using their voting rights for purposes of personal gain 

that do not benefit the firm. The benefits emanating from this ‘shirking’ behaviour are only 

enjoyed by the ruling owner, but the costs are shared by all stockholders. (Demsetz & Lehn 

1985, 1156) 

 

The effect of ownership concentration is highly dependent on the subject under investigation 

and no overarching interindustrial conclusions can be made from prior research. If an effect 

indeed exists, findings from one area should not automatically be extrapolated to others, not 

at least without extensive justification why similar results could be expected. Studies 

exploring the Berle and Means’ thesis of concentration have yielded largely mixed results 

following its original publication. Demsetz and Lehn (1985, 1176) studied the effect of 

different measurements of ownership concentration on the accounting profit rates of 511 US 

firms and found no significant effect whatsoever. These findings go partially against Alchian 

and Demsetz’s (1972, 788) earlier theory of concentration-induced improvement in 

efficiency. Faisal, Majid and Sakir (2020, 440) find in their study of publicly listed 

Indonesian firms that concentration has a positive effect on market performance until 

ownership concentration reaches 74 percent, after which the relationship turns negative. For 

French listed firms, Mard, Marsat and Roux (2014, 16) find that in the case of the three 

primary owners, the effect of ownership concentration on market performance follows shape 
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of an inverted N: From 30 to 70 percent ownership, the effect is positive, while outside of 

this range an increase in concentration has the opposite effect (Figure 3). These findings 

illustrate the fact that different geographical markets experience the effect of ownership 

concentration very differently. 

 

 

Figure 3. The effect of three majority shareholder ownership concentration on performance 

(Mard et al. 2014, 15) 

 

In addition to geographic and industry-type delineations of markets, the manner how 

ownership structure affects performance may depend also on the time and economic 

conditions. Horobet, Belascu, Curea and Pentescu (2019, 23) propose based on their research 

of European companies that during significant market downturns, having a significant 

blockowner is beneficial to the enterprise. The rationale behind this line of thought is that 

during difficult times, a large invested party would promote investments into the long-term 

viability of the enterprise, instead of limiting losses by selling their position or expropriating 

other shareholders. 

 

2.4 Direct, moderated and mediating effects of innovation 

The performance-enhancing effect of innovation can be observed in three ways, by its direct, 

moderated and mediating effect. In the first type, if an effect exists, performance is directly 

affected by innovation, without taking other factors into consideration. Furthermore, the 
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impact of the independent variable, innovation in this case, can be delineated and entirely 

attributed to it. According to the moderated effect, the effect is affected by outside factors: 

the strength of the innovation effect is determined by the environment. Mediation refers to a 

type of phenomenon, where the effect of the independent variable is indirect through a third 

variable. (Chen 2017, 648-650) Zouari and Zouari-Hadji (2013, 151) find in their study of 

Tunisian firms both a direct and innovation-mediated effect of ownership structure on 

performance: both ownership concentration and managerial ownership can be viewed to 

have a direct impact, but their explanatory power is significantly improved when the 

mediating innovation level variable is introduced. If one is to assume that innovation is a 

driver of firm performance, it is plausible that for relatively undeveloped markets, where 

significant leaps in innovation are yet to be made, the value maximizing effect of innovation 

efforts are accentuated. 

 

As firm innovativeness cannot unequivocally be quantified by a single numeric metric, 

researchers have commonly studied the topic through innovation input and output, quantified 

by different metrics of innovation activity and innovation outcome. R&D intensity, a 

common proxy for innovation input, measures the percentage of total revenue devoted to 

R&D, by dividing R&D expenditure by total revenue. Savrul and Incekara (2015, 395) state 

in their country level evaluation that the eight most innovative countries are among the top 

ten highest investors in R&D, and that total R&D intensity is a viable global predictor for 

innovation performance. Di Vito et al. (2010, 111) agree on the use of R&D intensity as a 

measurement of innovation activity and proxy innovation output by the number of awarded 

patents by year.  

 

2.5 Endogeneity of ownership structure 

A more modern point of view of research claims that ownership structures are determined 

endogenously. Demsetz (1983, 377) was among the first to postulate that ownership 

structure might be determined by a larger set of factors than merely alleviating shirking costs 

introduced by a manager or controlling shareholder. Berle-Meansian theories of ownership 

are made with the presupposition of a diffuse shareholder base’s interests being disregarded 

in the decisions of corporate management or ruling shareholders. Demsetz’s (1983, 387) 

argument is that when needed, ownership will automatically concentrate as a function of 
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value maximization, to make changes in the management that better represent the interests 

of the shareholders. The shirking ability of managers is also limited by the fact that the firm’s 

ability to get financing is ultimately determined by how capital markets view their actions. 

Furthermore, managers are concerned with how future employers view their actions in the 

present company. 

 

Demsetz and Villalonga’s (2001; 217, 230) study, building on Demsetz’s 1983 thesis and 

earlier findings (Demsetz & Lehn 1985, 1176), analysed the ownership concentration effect 

on the performance of 223 randomly chosen US firms by constructing two equation models 

and treating ownership structure as an endogenous variable. They claim that prior findings, 

arrived upon through single equation models, are biased due to them not being able to control 

for all the intricacies involved in the formation of an ownership structure. Findings from the 

two equation models give no support for the existence of general patterns of optimal 

ownership compositions across firms. According to Demsetz’s claims through the years, the 

interests of shareholders and management are on average more aligned than previously 

proposed, and if conflicts occur, remedial measures in favor of the common stockholder will 

take place as an automatic result of outside pressure. By this logic, the optimal ownership 

structure for a given company is most likely the one it is currently endowed with, and no 

conclusion on the systematic effect of ownership structure on performance can be made 

because different firms have different needs when it comes to ultimate control. 

 

2.6 Ownership structure and capital structure 

There is reason to believe ownership structure determines how a business funds its 

operations. While equity-based financing is in most cases more expensive to the firm than 

acquiring cash through new debt arrangements, it carries no obligation of repayment. When 

the market is favourable, and new shares can be emitted at higher valuation than in a 

downward trending market, raising capital through equity becomes more popular (Allen & 

Faulhaber 1989, 319; Sun, Ding, Guo & Li 2016, 461). Attitudes towards the debt-to-equity 

ratio are also influenced by ownership structure, particularly in cases of founding family 
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ownership (Anderson, Mansi & Reeb 2003, 283), manager ownership and institutional 

ownership (Sun et al. 2016, 461).  

 

At least in cases of initial public offerings, IPOs, shares are typically underpriced compared 

to their true value and thus, the listing company can use underpricing as a ‘signal’ to inform 

investors of a profitable investment opportunity. Drastic underpricing of IPO shares happens 

only though at specific times and in specific industries. (Allen & Faulhaber 1989, 316-317) 

These phenomena may serve as evidence of situations where management has non-public 

information of positive prospects and are willing to offer shares at an abnormal discount. By 

the same token, firms who do not underprice their newly emitted shares may be assumed to 

be less viable investments. Underpricing can be used in this manner as a tool to regulate 

capital structure. 
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3. Research methodology 

This chapter presents the data and methods for the empirical testing produced for this thesis. 

3.1, the first sub-chapter, presents the data used and how it was treated for it to be testable. 

Sub-chapter 3.2 describes the variables that were constructed from the dataset and rationale 

for their selection. In sub-chapter 3.3, the types of applied statistical tests are described. All 

tests used in this thesis consist of either linear regressions or selection tests that determine 

which type of linear regression model is the most appropriate for each intervariable 

relationship. 

 

3.1 Data 

The data used for the empirical section of this thesis is gathered from Refinitiv Eikon and 

Bureau van Dijk’s Amadeus databases. All data has been searched on both, and through 

careful consideration and testing against official released financial reports, the more accurate 

and purposeful information was chosen. Raw datasets were downloaded at first, after which 

cleaning and reorganizing took place mainly in Microsoft Excel. In the case of the data on 

largest shareholders, downloaded from Amadeus, data existed only in the form of firm-

specific tables. Python programming language was used in this case for combining the 

individual tables before further cleaning and restructuring in Excel.  

 

The final dataset used for testing consists of financial and non-financial information from 

years 2011 to 2020, as it is the largest interval of time that was available. As the resulting 

dataset had many missing values, in-between missing values were imputed by calculating 

the average of the previous and following value. All time-unit-specific observations that 

could not each be matched with a value for the concentration variable, innovation variables 

and financial ratios (Table 2.), were eliminated. The final unbalanced dataset consists of 

observations from 35 out of the 241 Nordic ICT firms presented in Table 1., with a varying 

number of accounted time periods between the firms. 
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3.2 Variables 

All variables formed for testing are presented in Table 2., along with descriptive and 

summary statistics. Rndint and intprop are innovation variables, Iowner a ownership 

concentration variable, and ROE, ROA and tobq financial performance variables. Revgr, 

totass and DtoE are included as control variables. 

 

Table 2: Variables 

Variable Obs. Mean SD Min Max Data 

Source 

Variable description 

Year 10 

uniq. 

  2011 2020 Amadeus, 

Eikon 

Years 2011-2020: 

panel time variable 

ISIN 35 

uniq. 

    Amadeus, 

Eikon 

Firm-specific code: 

panel unit variable 

rndint 

 

241 0,101 0,115 0,000 0,869 Eikon R&D expenditure / 

Total revenue 

intprop 241 3,041 7,774 0 67 Amadeus Num. of new awarded 

patents and trademarks 

Iowner 241 0,253 0,170 0,017 0,663 Amadeus Num. of shares held by 

largest shareholder / 

Total shares 

outstanding 

ROA 241 1,789 16,538 -82,023 41,89 Amadeus Net income / Total 

assets 

ROE 241 2,391 54,994 -516,430 243,51 Amadeus Net income / 

Shareholder equity 

tobq 241 2,514 3,114 0,071 22,686 Amadeus Market capitalization / 

Total Assets 

revgr 241 0,200 1,048 -0,844 11,765 Eikon (Total revenue 20XX – 

Total revenue 20XX-1) / 

Total revenue 20XX-1 

totass 241 2 190 

mil. 

6 590 

mil. 

5,124 mil. 29 600 

mil. 

Amadeus Total assets 

DtoE 241 1,018 2,396 -25,240 13,985 Amadeus Total liabilities / 

Shareholder equity 
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3.2.1 Ownership concentration variables 

A single ownership concentration variable was formed, Iowner. The variable describes the 

proportion of shares outstanding which are held by the largest shareholder of the company, 

with observations ranging from 0,017 to 0,663. A high number for this variable indicates a 

high proportional ownership stake for the largest shareholder and therefore a highly 

concentrated ownership structure for the company. The concentration variable is used as the 

main independent variable for the first and third research questions: What relationship does 

ownership concentration have with innovation? and What relationship does ownership 

concentration have with financial performance? 

 

3.2.2 Innovation variables 

Innovativeness of a company is measured in two ways: by its innovation input and by its 

innovation output. Input is proxied by R&D intensity, in which total research and 

development expenditure is divided by total revenue. This variable indicates the proportion 

of income that is allocated to R&D. For example, if total revenue for the year is 1000 and 

R&D expenditure is 500, then R&D intensity would be 0,5. Innovation output is quantified 

by the intellectual property that is generated each year, as in the absolute number of new 

trademarks and patents awarded. No distinction between the two outputs is made: if a 

company is awarded a new trademark and a new patent during the year, its innovation output 

would be 2. Innovation variables act as the dependent variable for tests aimed to answer the 

first research question: What relationship does ownership concentration have with 

innovation? and as independent variables for tests answering the second research question: 

What relationship does innovation have with financial performance? 

 

3.2.3 Financial performance variables 

Financial performance ratios are used as dependent variables to measure the actual financial 

performance of either ownership concentration or innovativeness. Book-value profitability 

is measured by return of equity and return of assets, ROE and ROA. Secondly, the effect on 
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market performance is measured by Tobin’s Q. This ratio is calculated by dividing yearly 

closing market capitalisation by the replacement costs of assets, as in the market value of 

assets. In perfect market equilibrium, the total market’s Tobin’s Q would be equal to 1. 

Values under this threshold would mean that the market is worth less than the net market 

value of its assets and vice versa if over the threshold. In reality though, evaluating 

replacement costs of a firm’s assets is very difficult, or at the very least not as efficient as 

price formation of equity on the stock market. Therefore, for this study, Tobin’s Q will be 

calculated by dividing yearly closing market capitalisation by the total assets of the firm, not 

the replacement cost of its assets. This ratio is a valid indicator of the relationship between 

market valuation and inherent value, even though the balance sheet value of total assets 

rarely matches their corresponding combined market replacement value. 

 

3.2.4 Control variables 

Control variables are introduced to increase the reliability of regression findings. Growth 

rate, which is measured by total revenue growth; revgr, presents the proportional change of 

total revenue from year to year. Total assets; totass, expresses the size of the company in 

terms of balance sheet asset value. Capital structure composition will also be introduced to 

the models, in the form of liabilities divided by total equity, also known as the debt-to-equity 

ratio; DtoE. Revenue growth rate, firm size and debt-to-equity should be significant 

explanatory factors for innovative efforts, as well as financial performance, and thus enhance 

the consistency of findings. 

 

3.3 Testing methods 

Each of the three research questions are answered by Pooled ordinary least squares OLS, and 

sequentially by either fixed effects FE or random effects RE regression models. Results from 

both are presented in the same table so that differences between them can be more easily 

observed: how do results differ when the data is analysed in panel form rather than OLS? 
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The OLS model utilizes the least amount of available information as it does not account for 

the unique structure of panel data, in that firm-specific observations are gathered over 

multiple time periods. Thereby, the OLS model is characterised as having a single constant. 

The FE model accounts for the panel structure and is more appropriate if significant 

differences between individual constants of firms can be detected. The Breusch-Pagan test 

tests for unobserved heterogeneity between units, firms in this case, and if detected, the 

random effects RE model is the most appropriate choice compared to OLS and FE. The 

Hausman test tests for systematic differences between FE and RE coefficients, and if such 

differences exist, RE results cannot be relied upon and only the OLS and FE models can 

return consistent estimators. (Arminen 2021; Lee, Chen & Lee 2019, 170) In summary, the 

choice between the FE and RE regressions is defined by the Breuch-Pagan, the Hausman 

and the FE F-test (Figure 4.). Only the more appropriate panel regression type is displayed 

next to Pooled OLS, along with results from the latter three selection tests presented below 

each table. 

 

All tests are conducted with a confidence interval of 95 percent. Thereby, any result with a 

p-value of over 0,05 is viewed as non-significant and the null hypothesis of the test is 

accepted. Statistically significant p-values will be annotated with ‘**’. 

 

 Figure 4. Test selection chart for panel data (Arminen 2021) 

 

 

 

 

 

 

 

 

FE & RE 
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-> RE or FE 

Breusch-Pagan test 

H0: No random effects 
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H0 is rejected: 
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Fixed effects F-test 
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coefficients 
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4. Results 

Linear regression models are constructed to answer the three research questions directly, 

with results presented each in separate question-specific sub-chapter. The included control 

variables are revenue growth, debt-to-equity and total assets and are included in each model 

to retain uniformity between tests. 

 

4.1 Regressions: The effect of ownership concentration on innovation 

The two regression models in this sub-chapter answer the first research question What 

relationship does ownership concentration have with innovation? The relationship is 

analysed separately by the effect on innovation input and output. Table 3. presents findings 

from the models investigating the effect of ownership concentration on R&D intensity, while 

Table 4. presents equivalent findings on intellectual property creation. 

Table 3. The effect of ownership concentration on R&D intensity: regression results 

y = rndint 

 Pooled OLS   Random effects (RE) 

x Coef. Std.Err. p  x Coef. Std.Err. p 

Iowner -0,001 0,044 0,984  Iowner -0,057 0,035 0,104 

revgr 0,001 0,007 0,922  revgr -0,0128 0,005 0,011** 

DtoE -0,003 0,003 0,311  DtoE -0,003 0,002 0,120 

totass 0,000 0,000 0,000**  totass 0,000 0,000 0,125 

cons 0,115 0,013 0,000**  cons 0,132 0,019 0,000** 

R-squared 0,0774  R-squared  

Adj. R-sq. 0,0617  within 0,065 

F-stat. 4,95  between 0,022 

Prob > F 0,001**  overall 0,061 

FE F-test   0,000** 

Hausman   0,165 

Breusch-Pagan   0,000** 

Notes: ** significant at the 0,05 level 
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Based on the three selection tests, the appropriate regression models for the first test are 

either Pooled OLS or a panel structure regression that accounts for unobserved heterogeneity 

between firms and random effects, the RE regression. 

 

Neither Pooled OLS nor RE models find the effect of Iowner on rndint to be significant. In 

the Pooled OLS model, the only significant effect can be attributed to total assets, while in 

the RE model changes in R&D intensity are only explained by revenue growth. 

 

Table 4. The effect of ownership concentration on the creation of intellectual property: 

regression results 

 y = intprop 

 Pooled OLS   Random effects (RE) 

x Coef. Std.Err. p  x Coef. Std.Err. p 

Iowner 2,525 3,035 0,406  Iowner 3,850 3,121 0,217 

revgr -0,332 0,481 0,490  revgr -0,703 0,468 0,133 

DtoE -0,102 0,210 0,626  DtoE -0,052 0,120 0,794 

totass 0,000 0,000 0,032**  totass 0,000 0,000 0,157 

cons 2,208 0,925 0,018**  cons 1,834 1,019 0,072 

R-squared 0,029  R-squared  

Adj. R-sq. 0,013  within 0,043 

F-stat. 1,79  between 0,034 

Prob > F 0,132  overall 0,027 

FE F-test   0,000** 

Hausman   0,061 

Breusch-Pagan   0,000** 

Notes: ** significant at the 0,05 level 

 

For the second tested relationship; presented in the intellectual property model, The RE 

regression is again valid (Table 4.). Similarly to the first model, ownership concentration 

does not seem to have any effect on the output of patents and trademarks. Unlike for the first 

model, where the explanatory power of the full model is significant albeit low, this is not the 

case for the second model. 
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Based on findings from the two regression models in chapter 4.1, the conclusion can be 

drawn that the innovativeness of public Nordic ICT firms is not related with the degree to 

which their ownership is concentrated. Both R&D intensity, as well as the absolute output 

of intellectual property, are determined by other factors than ownership concentration. 

Thereby, the answer to the first research question What relationship does ownership 

concentration have with innovation? is no significant relationship. 

 

4.2 Regressions: The effect of innovation on financial performance 

The second research question What relationship does innovation have with financial 

performance? is answered in this sub-chapter again with pairs of OLS and either FE or RE 

regression models. Tables 5., 6. And 7. present the results from models where the direct 

effect of innovation on financial ratios is tested. The effects of both rndint and intprop are 

investigated simultaneously in the same model since the two innovation variables did not 

seem to intercorrelate. 

Table 5: The effect of innovation on ROA: regression results 

 y = ROA 

 Pooled OLS   Fixed effects (FE) 

x Coef. Std.Err. p  x Coef. Std.Err. p 

rndint -79,850 8,126 0,000**  rndint -70,664 10,289 0,000** 

intprop 0,051 0,117 0,662  intprop -0,155 0,103 0,133 

revgr 2,200 0,858 0,011**  revgr 2,564 0,803 0,002** 

DtoE 0,162 0,377 0,667  DtoE 1,244 0,300 0,000** 

totass 0,000 0,000 0,203  totass 0,000 0,000 0,711 

cons 9,518 0,000 0,000**  cons 6,750 2,830 0,018** 

R-squared 0,310  R-squared  

Adj. R-sq. 0,296  within 0,332 

F-stat. 21,15  between 0,186 

Prob > F 0,000**  overall 0,243 

FE F-test   0,000** 

Hausman   0,000** 

Breusch-Pagan   0,000** 

Notes: ** significant at the 0,05 level 
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As for the effect of innovation on the first book value profitability indicator, ROA, findings 

provide more insight compared to the previous models. R-squared for this model is the 

highest out of any of the models in this thesis with a value of approximately 0,3. R&D 

intensity is a significant regressor with a coefficient of -79,9 for Pooled OLS and -70,7 for 

FE. The output of intellectual property on the contrary does not seem to have effect on ROA. 

(Table 5.) 

 

Table 6: The effect of innovation on ROE: regression results 

 y = ROE 

 Pooled OLS   Fixed effects (FE) 

x Coef. Std.Err. p  x Coef. Std.Err. p 

rndint -155,386 30,565 0,000**  rndint -238,883 48,865 0,000** 

intprop 0,024 0,441 0,957  intprop -0,394 0,488 0,420 

revgr 4,467 3,230 0,168  revgr 2,796 3,815 0,464 

DtoE 1,461 1,418 0,304  DtoE 0,948 1,420 0,505 

totass 0,000 0,000 0,798  totass 0,000 0,000 0,741 

cons 15,984 5,300 0,003  cons 22,488 13,438 0,096 

R-squared 0,116  R-squared  

Adj. R-sq. 0,098  within 0,128 

F-stat. 6,19  between 0,092 

Prob > F 0,000**  overall 0,097 

FE F-test   0,000** 

Hausman   0,629 

Breusch-Pagan   0,106 

Notes: ** significant at the 0,05 level 

 

Compared to the ROA model, the independent variables in the ROE model (Table 6.) explain 

less of the variance in the dependent variable when the effect on ROE is in turn examined. 

Unlike for ROA, revenue growth and leverage are not statistically significant regressors in 

this model which can be interpreted as the reason for R-squared value of approximately 0,1. 

Nevertheless, R&D intensity is still significant, with coefficients of -155,4 for Pooled OLS 

and -238,9 for FE. Findings are in line with Table X in that both return significant negative 

coefficients for rndint. 
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Table 7. The effect of innovation on Tobin’s Q: regression results 

 y = tobq 

 Pooled OLS   Fixed effects (FE) 

x Coef. Std.Err. p  X Coef. Std.Err. p 

rndint 4,510 1,656 0,007**  rndint -5,055 1,832 0,006** 

intprop -0,011 0,024 0,632  intprop -0,058 0,018 0,002** 

revgr 1,053 0,175 0,000**  revgr 0,720 0,143 0,000** 

DtoE -0,139 0,077 0,072  DtoE 0,017 0,053 0,750 

totass 0,000 0,000 0,219  totass 0,000 0,000 0,630 

cons 2,101 0,287 0,000  cons 3,247 0,504 0,000 

R-squared 0,192  R-squared  

Adj. R-sq. 0,175  within 0,220 

F-stat. 11,17  between 0,003 

Prob > F 0,000**  overall 0,052 

FE F-test   0,000** 

Hausman   0,001** 

Breusch-Pagan   0,000** 

Notes: ** significant at the 0,05 level 

 

The last model (Table 7.) measures the effect of innovation on market performance by 

Tobin’s Q, as opposed to the two previous ones that solely focused on the impact on 

accounting values. Both R&D intensity and intellectual property output have a negative 

effect on Tobin’s Q. As the effect on book value performance is also negative, this result is 

logical.  

 

When interpreting R-squared for the Tobin’s Q model, the explanatory power of the full 

model lies between the ROA and ROE models. The FE model accounts for much more of 

the within unit variation compared to between unit variation, which may be the reason for 

the conflicting positive coefficient for rndint in the Pooled OLS regression. Pooled OLS 

does not account for panel structure and therefore the results from the FE model should be 

mainly relied upon in this case. 
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To summarize the findings from the tests performed on the relationship between innovation 

and financial performance, it can be said that innovativeness has a value-destructing effect 

both in terms of book value profitability and market performance. For ROA and ROE the 

effect is evident solely via innovation input, while for Tobin’s Q, both R&D intensity and 

the output of intellectual property are statistically significant predictors for such impact. 

Hence, the second research question What relationship does innovation have with financial 

performance? can be answered Negative for book value performance in terms of innovation 

input and negative for market performance both by input and output. 

 

4.3 Regressions: The total effect of ownership concentration on financial 

performance 

The total effect of ownership concentration is examined in Tables 8., 9. and 10. where one 

of the financial performance indicators act as dependent variables. All models have the same 

independent variables: Iowner, which measures ownership concentration, and revgr, 

DtoE,and totass again as control variables. The third research question What relationship 

does ownership concentration have with financial performance? will be answered by the 

following tests. 
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Table 8. The effect of ownership concentration on ROA: regression results 

y = ROA 

 Pooled OLS   Fixed Effects (FE) 

x Coef. Std.Err. p  x Coef. Std.Err. p 

Iowner -1,180 6,466 0,855  Iowner 4,929 5,764 0,394 

revgr 2,101 1,024 0,041**  revgr 3,835 0,855 0,000** 

DtoE 0,412 0,448 0,358  DtoE 1,484 0,329 0,000** 

totass 0,000 0,000 0,229  totass 0,000 0,000 0,587 

cons 0,816 1,970 0,680  cons -3,180 3,137 0,312 

R-squared 0,027  R-squared  

Adj. R-sq. 0,011  within 0,178 

F-stat. 1,63  between 0,036 

Prob > F 0,166  overall 0,023 

FE F-test   0,000** 

Hausman   0,000** 

Breusch-Pagan   0,000** 

Notes: ** significant at the 0,05 level 

 

The model examining the effect of ownership concentration on ROA (Table 8.) does not 

return significant results. Revenue growth and debt-to-equity are the only independent 

variables to return p-values of under 0,05 in the FE regression and the Pooled OLS model is 

not statistically significant. No conclusions can be made from this test. 
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Table 9. The effect of ownership concentration on ROE: regression results 

y = ROE 

 Pooled OLS   Fixed Effects (FE) 

x Coef. Std.Err. p  x Coef. Std.Err. p 

Iowner 50,050 21,341 0,020**  Iowner 63,125 25,713 0,015** 

revgr 5,371 3,380 0,113  revgr 7,192 3,815 0,061 

DtoE 1,599 1,480 0,280  DtoE 1,668 1,466 0,257 

totass 0,000 0,000 0,529  totass 0,000 0,000 0,636 

cons -13,736 6,504 0,036  cons -22,336 13,995 0,112 

R-squared 0,041  R-squared  

Adj. R-sq. 0,025  within 0,052 

F-stat. 2,55  between 0,024 

Prob > F 0,040**  overall 0,028 

FE F-test   0,000** 

Hausman   0,868 

Breusch-Pagan   0,061 

Notes: ** significant at the 0,05 level 

 

According to the results presented in Table 9., the relationship between ownership 

concentration and ROE is different from when measuring for ROA. Iowner has a positive 

effect both in the Pooled OLS as well as FE regressions, with coefficients of 50,05 and 63,13, 

respectively. The full model is statistically significant, but its independent variables explain 

very little of the variance of ROE, evident by low R-squared values in both Pooled OLS and 

FE. 
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Table 10. The effect of ownership concentration on Tobin’s Q: regression results 

y = tobq 

 Pooled OLS   Random Effect (RE) 

x Coef. Std.Err. p  x Coef. Std.Err. p 

Iowner -1,958 1,120 0,082  Iowner -0,018 0,933 0,984 

revgr 1,020 0,177 0,000**  revgr 0,837 0,135 0,000** 

DtoE -0,138 0,078 0,076  DtoE 0,016 0,054 0,770 

totass 0,000 0,000 0,084  totass 0,000 0,000 0,355 

cons 3,054 0,341 0,000  cons 2,370 0,465 0,000 

R-squared 0,177  R-squared  

Adj. R-sq. 0,163  within 0,160 

F-stat. 12,68  between 0,063 

Prob > F 0,000**  overall 0,149 

FE F-test   0,000** 

Hausman   0,071 

Breusch-Pagan   0,000** 

Notes: ** significant at the 0,05 level 

 

As for the final model, the effect of ownership concentration on Tobin’s Q (Table 10), results 

are inconclusive when it comes to Iowner. Revenue growth is the sole regressor with 

significance in the model, much to the like of findings from the ROA regressions in Table 

8.. Ownership concentration can thus be concluded to have no effect on market performance. 

 

The overall effect of ownership concentration on financial performance has been analysed 

in this chapter. For ROA and Tobin’s Q, there seems to be no relationship with ownership 

concentration. For ROE on the other hand, a positive effect exists. The final research 

question: What relationship does ownership concentration have with financial 

performance? can thereby be answered: Ownership concentration has a positive effect on 

financial performance when measured by ROE. 
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5. Conclusions 

In this thesis, the relationship between ownership concentration and innovation, the 

relationship between innovation and financial performance and the relationship between 

ownership concentration and financial performance were examined separately. Prior 

research on these relationships have not yielded systematic findings across industries. For 

the Nordic ICT sector, a hypothesis was established that both innovativeness and ownership 

concentration have significant predicting relationships with overall financial performance. 

 

 

Figure 5: Results for the research questions 
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Findings on the relationship between ownership concentration and innovation contradict the 

earlier made hypothesis that ownership would concentrate as a function of value 

maximisation to promote innovative behaviour. In an innovation intensive field like ICT, 

where products and processes are highly complex and demanding, one could assume that 

competitive advantage is gained through innovativeness. Nonetheless, based on the results, 

higher concentration of ownership seems not to have any significant effect on either 

innovation input or output. The extent to which publicly listed Nordic ICT firms invest in 

internal innovation is determined by factors outside of ownership concentration. Therefore, 

based on this sample of firms, no conclusion could be made on the relationship between 

ownership concentration and innovation. 

 

Findings on the effect of innovation on performance contradict once again the earlier made 

assumption that innovation promotes financial performance universally. Book value 

profitability is negatively impacted by R&D spending, while the output of new patents and 

trademarks has no effect. Financial markets devalue internal innovative efforts both in terms 

of input and output. This phenomenon could be theorised to be due to the innovation 

intensive nature of the ICT industry as a whole. At early stages of an ICT company’s life 

cycle, internal innovation is a crucial part of its strategy and the entire firm might even be 

formed around a single innovative project. When ICT companies grow, innovativeness 

becomes too costly and the focus shifts toward acquiring intellectual property instead of 

generating it mainly internally. As all firms included in this thesis were publicly listed 

companies, such a divide between acquirers and acquirees could not be observed. The 

theory finds support from Ransbotham and Mitra’s research (2010, 2076), according to 

which, in high-technology industries, there are smaller firms who focus on innovating and 

larger firms who focus on acquiring said smaller firms. To maintain growth as a large 

corporation, continuing to focus on internal innovation inhibits growth.  

 

When focusing on the Nordic ICT sector rather than ICT in general, a second hypothesis can 

be formed from the results of the models that examine the relationship between innovation 

and financial performance: internal innovation promotes financial performance mainly in 

industries that are still in early stages of innovation saturation. Less developed geographical 
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markets may be the only ones to experience the positive effect stemming from increasing 

internal innovative activity. Support for such a claim comes from similar research conducted 

in Tunisia (Zouari & Zouari-Hadji 2013, 151) and if ownership concentration is assumed to 

promote innovation, from Indonesia as well (Faisal, Majid & Sakir 2020, 440). These studies 

are two examples of emerging markets where a positive impact was found. 

 

As for the overall relationship between ownership concentration and financial performance, 

a positive effect was found when examining the effect on ROE, while neither ROA nor 

Tobin’s Q was affected. Therefore, higher return on equity is positively related to higher 

ownership concentration. A possible explanation for this could be that large ICT investors 

look to invest into these companies with the purpose of actively applying their own expertise 

into the operations of the firm, rather than being primarily a passive owner. This theory 

would be partly in line with the findings as the impact would be more accentuated in ROE 

than ROA, because the personal competence of an active owner would not necessarily be 

reflected in the company’s assets. Yet, it does not provide any explanation to the indifference 

of markets when it comes to ownership concentration. 

 

The theme throughout this bachelor’s thesis has been to examine the relationships between 

three parameters: ownership concentration, innovation and financial performance. Each 

relationship was tested separately with the intent to gain insight about the Nordic ICT 

industry, from each parameter-specific focus point. While ownership conentration has a 

positive effect on ROE, neither ROA nor market performance is affected. Secondly, 

innovative activity of Nordic ICT firms is also not affected by the degree to which their 

ownership structures are concentrated. Thirdly, innovativeness is negatively related with 

financial performance. Based on these conclusions, innovation is likely not a vehicle through 

which ownership concentration affects performance, although this was not directly tested 

but interpreted from the aggregate of all results. As some relationship between ownership 

concentration and performance is still observable, more likely instrumental factors for the 

effect could be for example the industry-specific knowledge of its significant shareholders 

or its ability to make successful acquisitions. 
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5.1 Limitations 

Data quality is the main limitation regarding the research section of this bachelor’s thesis. 

Full usable testing data could be retrieved for 35 out of the 241 firms that constitute the 

Nordic ICT sector of publicly listed enterprises. Furthermore, the collected data included 

many missing in-between values that were imputed with averages of the previous and 

following values. 

 

The non-simultaneousness of the performed linear regression models could be thought of as 

another key limitation when interpreting findings. For purposes of this thesis, a more 

appropriate approach could be to construct a model that accounts simultaneously for both 

the relationship between ownership structure and innovation as well as the relationship 

between innovation and financial performance. In this thesis, many separate models were 

formed in order to investigate relationships between two variables at a time while concluding 

synthesis was based on collective results from all tests. 

 

5.2 Propositions for further research 

The effect of ownership structure on innovation and performance could be further 

investigated by comparing results from a high-technology field, that is highly innovation 

intensive, with others that are less so. In less intensive industries, intellectual property is not 

a principal factor in maintaining growth or profitability and differing results could be 

expected. The effect could also be compared between high-technology fields of developed 

and emerging economies to see if different value is placed on internal innovation. 

 

Findings from this thesis concluded that overall, the degree of ownership concentration is 

not a predictor of innovativeness, at least not linearly. Following the findings of Mard et al. 

(2014, 15), who found that ownership concentration is related to performance in a non-linear 

way, also high-technology sectors could be analysed for such a relationship. 
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Lastly, in the concluding thesis remarks, a hypothesis was presented that large Nordic ICT 

firms favour acquiring intellectual property over creating it by themselves. Ransbotham and 

Mitra (2010, 2089) theorised that firms in high-technology industries have a target age of 

acquisition that is contingent on their recently awarded patents. Instead of examining when 

companies become mature for acquisition, equivalent research could be conducted on when 

acquiring parties in these industries reach the point where coming into possession of 

intellectual property through acquisition becomes more profitable compared to innovating 

themselves. 
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Appendices 

Appendix 1. Firms used in testing 

Country Name of Firm ISIN Number 

Denmark Asetek A/S DK0060477263 

Denmark Simcorp A/S DK0060495240 

Denmark Napatech A/S DK0060520450 

Denmark Nnit A/S DK0060580512 

Finland Tietoevry Oyj FI0009000277 

Finland Innofactor Oyj FI0009007637 

Finland Teleste Oyj FI0009007728 

Finland Elisa Oyj FI0009007884 

Finland Digia Oyj FI0009007983 

Finland Solteq Oyj FI0009007991 

Finland Ssh communications security Oyj FI0009008270 

Finland Basware Oyj FI0009008403 

Finland Tecnotree Oyj FI0009010227 

Finland F-secure Oyj FI0009801310 

Finland Detection technology Oyj FI4000115464 

Finland Next games Oyj FI4000233267 

Norway Nordic semiconductor ASA NO0003055501 

Norway Otello corporation ASA NO0010040611 

Norway Telenor ASA NO0010063308 

Norway Kalera as NO0010874597 

Sweden Raysearch laboratories ab (publ) SE0000135485 

Sweden Doro ab SE0000215493 

Sweden Pricer aktiebolag SE0000233934 

Sweden Softronic aktiebolag SE0000323305 

Sweden Net insight ab SE0000366098 

Sweden Telia company ab SE0000667925 

Sweden Zetadisplay ab SE0001105511 

Sweden Invisio ab SE0001200015 

Sweden Tradedoubler aktiebolag SE0001552357 

Sweden G5 entertainment ab (publ) SE0001824004 

Sweden Advenica ab (publ) SE0006219473 

Sweden Fingerprint cards ab SE0008374250 

Sweden Hoylu ab SE0009581192 

Sweden Empir group ab SE0010769182 

Sweden Contextvision ab SE0014731154 

 



 

 

Appendix 2. Results from all statistical tests 

The effect of ownership concentration on innovation 

        
 
The effect of innovation on financial performance 

             
 

 
 
The effect of ownership concentration on financial performance 

            
 

 
 


