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                    The phenomenon of economic growth is being pursued by virtually all modern 
 societies. The expectation of economic growth motivates people to invest in 
 companies. Investment, in turn, helps businesses to develop innovations such as 
 new products or new processes, two forms of innovation that then create economic 
 growth. 


However, experts routinely debate whether innovativeness reduces employment 
 in the short run: process innovation allows the same amount of production with 
 less labor. However, the situation will vary depending on whether the innovation 
 is more of a product or a process innovation. In the case of new-to-the-market 
 product innovations, the economy and employment may both grow. The focus of 
 this dissertation is on the innovation competences that are linked to both product 
 and process innovation output types. 


I investigate whether an innovation-competent firm can become a high-growth 
 firm (HGF), i.e., one of the fastest growing firms in the economy during a 
 three-year period (Hölzl, 2013). These firms have been shown to create the most new 
 jobs without replacing existing jobs in the economy (Coad & Hölzl, 2012). A high 
 degree of employment is an important goal for general welfare—especially for the 
 funding of a Nordic welfare state. If innovativeness supports high growth, then it 
 can create new jobs. This dissertation concentrates mainly on innovativeness in 
 Denmark but also discusses similar issues in Finland. 


The starting point for this study is the premise that a breakthrough in innovation 
 requires diverse competences because the simplest inventions have likely already 
 been invented. Currently, novelties require an increasingly diverse set of 
 specialists. These include but are not limited to technological knowledge, formal 
 research and development (R&D) and information communication technology 
 (ICT) specialists but also include organizational knowledge, marketing, 
 management and design specialists. The recognition of the role of design in 
 innovation is the main contribution of this dissertation. 


Traditionally, design means to shape the end-product, a process that I call shaping 
later in this study. In Finnish, the word originates with the verb “muotoilla,” which 
is related to the noun for shape, “muoto.” In arts, design can be described as 
follows: “The content of design is no longer sought in the artifact itself. It becomes 
a receiver’s thought, which is constructed through the receiver’s contact with the 
design” (Kazmierczak, 2003, p. 48). In the past, designers were asked to put “a 
beautiful wrapping around the idea” (Brown, 2008, p. 2); today, they are 


encouraged to “create ideas that better meet consumers’ needs and desires” 


(Brown, 2008, p. 2). Hence, designers are receiving increased attention and 
 gaining importance in many firms. In modern companies today, designers may 
 even initiate the innovation process, and design may be utilized in strategic 
 planning and management processes (Na, Choi, & Harrison, 2017). The concept of 
 design thinking is currently a trending practice in management. To conceptualize 
 all the diverse aspects of design, I present a new concept, design scale, which based 
 on the Danish Community Innovation Survey, helps to link design competences to 
 innovation. To the best of my knowledge, this is the first concept to link design 
 activities to data and following the design spectrum from Na et al. (2017), the 
 second concept to consider the use of design in innovation. 


Although innovation surveys are an excellent source of knowledge about 
 innovation activities in firms, one problem with using surveys as a source of 
 information is the limited number of observations they afford. In collecting 
 information on firms, the Community Innovation Survey is collected by a random 
 sampling that weights large companies. Hence, this dissertation includes a 
 discussion of how the register data, such as the linked employer–employee data 
 set, can partly replace innovation surveys. With register data, we avoid the 
 problem of selection bias because the register includes all firms and employees in 
 the focal country. This study utilizes three different types of intangible assets that 
 support both product and process innovations. These intangibles are also used in 
 the prediction of whether a firm will become an HGF and can help us to compare 
 the innovativeness of Danish and Finnish companies. Additionally, I will 
 investigate whether innovativeness has supported Denmark’s and Finland’s 
 recovery from the financial crisis of 2008. By 2018, the Finnish economy had not 
 recovered in terms of the level of the country’s GDP compared to that in the 
 prefinancial crisis period. It is interesting to compare the Finnish and Danish 
 economies to determine which factors are behind the different performance of the 
 two since 2008. One possible source of the stronger GDP growth in Denmark is its 
 continuing investment in knowledge capital. 



1.1  Objective of the dissertation 


The dissertation consists of four essays discussing the gains from knowledge in 
firms. The main aim of this dissertation is to highlight the importance of different 
innovation competences in firms. To achieve this, the dissertation primarily 
discusses two measures of innovation capability: design competences, which are 
not yet included in the intangible assets concept in the current literature, and 
intangible assets, such as capitalized IT work and management effort. Design 


competences traditionally relate to marketing innovation, for example, a new 
 shape for a product or a similar shape for all products within the firm (branding). 


However, currently, design is increasingly being seen as an integral part of 
 management: design thinking is a fashionable approach to managing modern 
 firms (Brown, 2008). If the firm is already applying design competences in the 
 early stage of the innovation process, then the design supports the creation of a 
 new product, i.e., product innovation. To approach this, we use a new concept, 
 namely, a design scale that accounts for different application timing for design in 
 the innovation process. Indeed, the first essay considers different design 
 orientations considering design scale. Additionally, it tests how design scale affects 
 product innovation and the novelty of the innovation, i.e., whether the innovation 
 is only a new product to the firm, to the market, or even to the world. The first 
 essay also considers the sales of these new products; its main objective is to 
 highlight the potential gains from design in innovation. 


The second essay discusses differences between two popular strategies for 
 measuring innovativeness in firms: the examination of the firms’ innovation 
 inputs and outputs through the Community Innovation Survey and the analysis 
 based on register data of the firms’ intangible assets (Görzig, Piekkola, & Riley, 
 2010). The objective of this essay is to study the similarities and differences 
 between these measurement practices. For example, it is possible to obtain the 
 intangible assets for all firms with more than ten employees by using the Nordic 
 Register-based data. Alternatively, the survey gives us more detailed information 
 on the firm’s innovation activities than can be obtained through the intangible 
 assets approach. The main aim of the essay is to clarify whether intangible assets 
 are usable in broader contexts than those in which they are currently utilized in 
 innovation economics. Moreover, the second essay enlarges the concept of 
 intangible assets to a broader audience. 


The third essay builds on the intangible asset measure and evaluates the 
 importance of innovation competences in Denmark and Finland. The essay focuses 
 on how these competences can help the firm cope with challenges during and after 
 turbulent economic conditions such as the financial crisis of 2008. In a broader 
 context, the objective of the third essay is to show how different innovation 
 competences can aid value creation under challenging economic circumstances. 


The fourth essay discusses how innovation competences may support an 
enterprise as it becomes an HGF. This is an essential issue for the generation of 
new jobs and, in general, for creating economic growth. The essay studies how 
innovation competences are associated with the emergence of HGFs. I will explore 
this by examining the firms’ share of highly educated employees and intangible 


assets compared to that of the firms’ competitors. The essay contemplates how 
 under different economic circumstances, different innovation competences, such 
 as design and engineering, may have different impacts on high growth in firms. 


Figure 1.  The interconnections of essays 1-4. 


Figure 1 describes the interconnections of the four essays. While focusing on 
 design competences, the first essay uses an innovation survey to define 
 innovativeness and innovation capabilities. The second essay discusses and 
 measures differences in innovation surveys and register-based intangible asset 
 approaches. Building on intangible asset data, the other two essays test how 
 innovation capability supports productivity (3) and high firm growth (4). Inspired 
 by Bloom and Van Reenen (2010), who show how important factor management 
 can be for productivity, each of the essays recognizes the importance of 
 management.  



1.2  Methods and Sources 


One of the most essential methodological choices in this dissertation is how to 
 evaluate innovativeness and innovation capability. A typical and simplified way to 
 measure the firms’ innovativeness is to use a dichotomous measure of whether the 
 firm has at least one new product or process. Accordingly, a product innovation 
 has typically been categorized in the previous literature into three novelty levels: 


new to the firm, new to the markets, and new to the world. Another simple measure 
of innovativeness is a binary variable identifying when the firm has a process 
innovation. Community innovation surveys measure and report these. Using the 
Danish Community Innovation Survey, in the first essay, we access detailed 
knowledge on innovation efforts and managerial practices in firms. This especially 


benefits the research on design competences. To gain a deeper understanding of 
 this specific issue on a practical level, the first essay utilizes a  clean technology 
 manufacturing case study based on semistructured interviews. 


Alternatively, intangible assets can be used to measure innovation capability. 


Intangible assets can be used to measure the innovation competence in the firm. 


Simply put, the intangible asset approach to innovation measurement uses the 
 education level achieved and occupation of the employee to evaluate his or her 
 knowledge, capabilities and potential to use these skills in the job; see, e.g., the EU 
 7th framework project INNODRIVE or COINVEST at the macro level. The 
 approach from INNODRIVE presumes that a portion of working time is used to 
 develop something new: in other words, there is a share of work time that is an 
 investment in future innovations. Additionally, similar to capital formation, the 
 formation of intangible assets requires a certain share of tangible capital and 
 intermediate inputs. Consequently, each intangible capital type has its own yearly 
 depreciation rate. Intangibles have three components approximating different 
 innovation competences: research and development (RD) assets (approximating 
 broader innovativeness than the traditional R&D), organizational assets 
 (approximating organizational and marketing capital), and ICT assets. The second 
 article discusses this in detail: this explains the position of the second essay in the 
 middle of figure 2. Figure 2 presents the innovativeness measures used in the 
 essays along with the focus of the essays. The focus can be categorized by the 
 degree to which it is business or innovation related. 


While the first essay mainly focuses on how to innovate more with design, it also 
 discusses the relation between design competences and the share of sales from new 
 products. The third essay uses intangibles to explain productivity, which can be 
 conceptualized as the ability to do things smarter—this is a form of process 
 innovation. Finally, the fourth essay uses intangibles to predict high growth; 


hence, the approach of the fourth essay is highly business related. 


Figure 2.  Innovation competence measures and their objects (stars are the 
 essays). 


The data in this dissertation are obtained from the Statistics of Denmark and the 
 Statistics of Finland. All the essays of this dissertation use data from Denmark. The 
 third essay uses Finnish data in addition to the Danish data. The first two essays 
 use the Community Innovation Survey and register-based data, and the other two 
 use register data. The main estimation methods include probability estimation and 
 panel data analyses. 



1.3  Structure of the dissertation 


This dissertation is organized as follows. Section 2 summarizes the essays of this 
dissertation and places their conclusions in a broader context. Section 3 presents 
the first essay, which explains innovativeness by using a measure of design 
competences in firms. The quantitative results are illustrated through 
semistructured interviews conducted to determine what functions or facilities 
innovative firms find important in their innovation process. The second essay in 
section 4 shows how the attention-gaining concept of intangible capital can 
support the generation of innovations. The third essay in section 5 uses large micro 
datasets to demonstrate the gains from intangibles in Denmark and Finland and 
the development of intangibles during and after the financial crisis. Finally, the 
fourth essay in section 6 discusses the links between innovativeness and HGF. 



2  SUMMARY OF THE ESSAYS 


This section summarizes the four essays of this doctoral dissertation. Overall, this 
 dissertation finds strong support for using intangible assets as an innovativeness 
 measure and calls attention to design competences as a special type of effort to 
 support innovativeness. The following subchapters summarize the main outcomes 
 and findings of the essays. 



2.1  Essay 1: Design strategies for innovation – An  analysis of the multifaceted concept of design 


The first essay examines the different design competences involved at different 
 innovation stages in firms. Overall, design competences are increasingly valued in 
 the business context (D'Ippolito, 2014). Traditionally, design has been narrowly 
 seen as the shaping of the final product; however, comprehensive design thinking 
 is gaining attention from management. Accordingly, managers are increasingly 
 using the problem-solving tools of user-oriented designers to gain a competitive 
 edge for the firm. 


Na et al. (2017) formulate the design spectrum concept to describe the use of 
 design in innovation. Continuing in their footsteps, this essay presents a new 
 concept, a design scale, which helps us to analyze design in innovation with the 
 Community Innovation Survey (CIS). The empirical testing has been possible only 
 now, as the Danish CIS involves two waves with more detailed design questions 
 than previously asked. Hence, empirically testing the design scale concept, the 
 essay widens the results from Roper, Micheli, Love, and Vahter (2016). Moreover, 
 semi-structured interviews illustrate how Danish firms use design competences. 


The essay finds that the use of design does support product and process 
 innovations. However, new product sales benefit mostly from integrated design, 
 i.e., the middle of the design scale. 



2.2  Essay 2: Innovations from capabilities 


The second essay discusses an innovation measurement approach based on 
intangible assets, as developed in Görzig et al. (2010). Understanding this 
approach is important for determining whether intangibles can explain and 
predict new product launches and the development of new processes. According to 
the results of the second essay, each category of intangible assets explains these 
innovations. In a wider context, this means that by using register-based data, we 


can approximate the innovativeness of more firms in the economy than just the 
 thousands that respond to the CIS. 


Both research and development (RD) assets and ICT assets support all levels of 
 novelty in product innovation. Organizational assets most often support market 
 novelty and firm novelty. Furthermore, firms with RD or ICT assets are more likely 
 to generate process innovation, marketing innovation and organizational change 
 than are firms without these assets, while organizational assets, in turn, support 
 marketing innovations. This essay proposes that intangibles serve as a valid 
 innovation capability measure. 


Register-based data have an advantage because of their broad coverage in Nordic 
 countries. Register data contain information on all firms, a classification of the 
 employees’ occupation and the employees’ completed university degrees. 


According to Harris and Moffat (2013, p. 355), knowledge “resides in employees” 


and moves more easily inside than outside the firm. Based on this, using the 
 employees’ capabilities to approximate the innovation capability of the firm is 
 justified. In contrast, register-based data are limited in terms of identifying the 
 attitudes and practices used in the firm. Therefore, CISs are needed to approach 
 questions about the specific efforts invested by employees and management. 


Moreover, surveys reveal how keen a firm is about approaching new trends in 
 marketing and management. 



2.3  Essay 3: Innovative competences and firm-level  productivity in Denmark and Finland 


The third essay analyses the development of productivity in Denmark and Finland 
 during and after the financial crisis. The essay analyses how the link between 
 intangibles and productivity has evolved between 2000 and 2013 in both 
 countries. Although productivity is a measure of ignorance in the basic model, it is 
 important for firm survival, as highlighted by Syverson (2011, p. 332): “The 
 positive correlation between productivity and survival is one of the most robust 
 findings in the literature.” 


The differences between Denmark and Finland in their firms’ intangibles are 
 interesting. Firms with organizational assets (OA) increased in Denmark from 76 


% in 1999 to 90 % in 2013, while in Finland the development was the opposite: in 
Finland, firms with OA declined from 91 % to 79 %. Research and development 
assets (RD) and ICT assets show a similar development in reverse directions: firms 
with RD increased in Denmark by 30 % and decreased in Finland by 20 %. The 
difference in ICT assets between Denmark and Finland was only 1 % in 2013. 


Accordingly, the gains in productivity differ as well. Finland has achieved more 
 productivity gains from RD than has Denmark, which in turn has a comparative 
 advantage over Finland in OA. 



2.4  Essay 4: Why do some SMEs become high-growth  firms? The role of employee competences 


The fourth essay continues the focus on intangibles and explores how they are 
 related to high growth. HGFs are the engine for new job creation (Hölzl, 2013; 


Schreyer, 2000) and are thus highly interesting for governments and 
 policymakers. 


The essay measures HGFs by using a size-neutral Birch index based on the number 
 of employees. High growth can be measured by either an increase in sales or one 
 in employment. The latter is chosen here because employment decisions are future 
 oriented. Additionally, the OECD sales measure acts as a robustness test. The main 
 interest lies in exceptional HGFs, i.e., the top 5 % of the fastest growing firms. In 
 addition, the essay reports the results for the top 10 % fastest growing firms. The 
 essay includes both high-growth groups because the literature does not agree on a 
 threshold for defining fast growth. 


The essay finds that all intangible asset types are associated with the probability of 
 a firm becoming an HGF. Additionally, the firms’ share of designers supports high 
 growth before and after the financial crisis but not during the crisis. The firms’ 


share of engineers predicts high growth in each period; however, the share of 
engineers is less significant after the financial crisis. Similarly, if we expand our 
attention from the top 5 % HGFs to the top 10 % HGFs, then diversity in the area 
of education also has prediction power. The fourth essay concludes that innovation 
capabilities can well predict the emergence of an HGF. 
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