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1 INTRODUCTION 

1.1. Background 

Throughout history, ordinary people, politicians and scientists have pondered the 
question of how to create economic wealth. Indeed, many countries have successfully 
increased their economic well-being. The average gross domestic product per capita in 
OECD countries in 1913 was US$3800, a figure that grew to $22700 by 2000 (in 1995 
money) (Vartia and Yli-Anttla, 2003). Although economic growth has helped improve 
living standards, there have still been challenges.  

From the mid-20th century onwards, physical investments in large-scale production 
created prosperity and economic well-being (Drucker, 1993). Towards the end of the 
century, however, policy makers recognised that traditional policies of promoting 
investments in physical capital, which corresponded to the Solow growth model, were 
not working (Audretsch, 2006). Consequently, a knowledge and information revolution 
has taken place over the last two decades (Wong et al., 2005). It is now recognised that 
the policy of promoting investments in knowledge and innovation capital, 
corresponding to Romer model, has not worked (Audretsch, 2006).  

Following the eras of investing in physical capital and knowledge, policy-makers and 
researchers are also looking at entrepreneurship as a means of fostering economic 
progress. In the 1980s, Drucker suggested that the US economy could already be 
described as an entrepreneurial economy, while Japan and Europe lagged behind 
(Drucker, 1993). Later, Audretsch (2006) argued that such a change was still on its way 
in the United States, where “the emergence of entrepreneurship policy as a bona fide 
approach to generating economic growth and job creation has been rampant 
throughout the rust belt of the industrial Midwest where states are pinning their 
economic development strategies on entrepreneurship policies”. Audretsch further 
claimed that, in Europe, “the Recognition of the European Paradox, where employment 
creation and economic growth remain weak, despite the world-class levels of human 
capital and research capabilities prompted the Lisbon Proclamation stating that Europe 
would become the global entrepreneurship leader by 2020”. 

While contemporary economic policies consider entrepreneurship to be an important 
contributing factor to growth, entrepreneurship has not found a proper place in 
economic theory, despite the anecdotal evidence of its importance in creating economic 
growth (Wong et al., 2005). Perhaps the premier attempt to model the role of 
entrepreneurship in economic growth is the “Schumpeterian growth theory”, which 
attempts to incorporate entrepreneurship into the macroeconomic models of growth 
(Aghion et al., 2006). Among entrepreneurship scholars, William Baumol has 
successfully argued for the importance of entrepreneurship. According to Baumol, 
successful societies are differentiated from their less successful counterparts by the 
share of entrepreneurial talent that gets channelled into marketable ideas, as opposed 
to military, religious or administrative pursuits, for example (Baumol, 2006).  

The brief discussion above on the sources of economic growth highlights two related 
sources of growth at the national level: technological innovation and entrepreneurship. 
While technological innovation takes place partly in incumbents and entrepreneurial 
activity is not always innovative, there is a small group of firms in which these two 
important issues overlap: new technology-based firms (Wong et al., 2005). These are 
new and independent firms that base their business on the development, 



 

 

2 

commercialisation or manufacture of technology. They link with existing larger 
companies and research organisations and provide important specialist inputs and 
capabilities to the networks (Delapierre et al., 1998). Some of these firms even become 
remarkable success stories by bringing new break-through applications to the market.  

Importance of new technology-based firms for national economies is evident. In the 
US, for example, the long economic boom in the 1980s and 1990s was largely driven by 
growth in information technology industries in a few regional clusters (Bresnahan and 
Gambardella, 2004). Because of this, policy makers around the world are anxious to 
find tools that will help their regions emulate the success of Silicon Valley and create 
new centres of innovation and high technology (Wallsten, 2004).  

The important position that new technology-based firms hold at the intersection of 
innovation and entrepreneurship makes them worthy of continuous scholarly attention 
within entrepreneurship research; in fact, such firms are at the core of 
entrepreneurship research. Today, research on new technology-based firms can be seen 
as a distinct research area that has provided important pieces of information to be 
utilised by academics, policy makers and practitioners. To shed further light on this 
topic, the present study follows what Coad (2007) referred to as the “Simonian research 
strategy”. This strategy emphasises the need for solid empirical work to first produce 
stylised facts on firm growth that the theory can then attempt to explain (Coad, 2007). 
In accordance with this strategy, new technology-based firm growth is first researched 
at the population level and, thereafter, at the firm level. The former analysis attempts to 
provide stylised facts concerning new technology-based firm growth, while the latter 
represents a quest for a theoretical explanation.  

Various studies have examined various aspects of the impact that new technology-
based firms have on economic development and their role in the economy. Some 
studies have approached the subject from a systemic viewpoint (Autio, 1997), or 
focused on the role of new technology-based firms in large open economies such as 
France (Delapierre et al., 1998) and UK (Jones-Evans and Westhead, 1996) or on the 
role of new technology-based firms’ in small open economies such as Finland (Autio 
and Yli-Renko, 1998). Other studies have focused on the role of new technology-based 
firms in industrial renewal (Rickne and Jacobsson, 1999) and on the public support for 
technology-based firms (Norrman, 2008). Although these studies, among others, have 
increased the understanding of new technology-based firm populations, there is clearly 
a need for contemporary empirical information. In particular, existing population-level 
studies on new technology-based firms have shown mixed results in terms of their 
potential for innovation, new technology and employment creation (Tether, 2000). On 
the other hand, in a recent review of the employment creation of high-growth firms, 
Henrekson and Johansson (2010) concluded that current understanding on growth, 
particularly high-growth firms, rests on a limited number of studies. This study aims in 
filling research gap in this area by analysing growth, and high growth, in the context of 
new technology-based firms.  

A clear starting point for the study of small firm growth as a firm-level phenomenon is 
the fact that it takes place over time; therefore, this study analyses new technology-
based firms longitudinally. The study takes the view that growth is a dynamic process 
during which firm managers have the opportunity to behave (choose). This is in 
contrast to the view that firms’ development paths would be structurally determined by 
the environment and therefore attention is particularly directed to the behavioural 
orientations of managements/entrepreneurs. The operating environments of 
technology-based firms are usually characterised as turbulent and fast changing. In 
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such environments, it is likely that entrepreneurial behavioural models that 
demonstrate risk-taking, pro-activeness and boldness will be particularly useful. 
Therefore, this entrepreneurial dimension of managerial orientations serves as one 
building block of this study’s model on new technology-based firm growth. 

Another characteristic of technology-based firms is, by definition, their involvement in 
developing, manufacturing or commercialising technology. The involvement in these 
activities means that costs are high, while operational and financial resources are scarce 
(Katila et al., 2008). Therefore, new technology-based firms in particular must attract 
both financial and operational resources from external environment (Katila et al., 
2008). Accordingly, a firm’s ability to mobilise external resources can be seen, along 
with entrepreneurship, as an important factor that affects the performance of a new 
technology-based firm. Together, entrepreneurial orientation and resource 
mobilisation serve as the core building blocks of the model on new technology-based 
firm growth. 

With regard to research on firm-level entrepreneurship, findings support the view that, 
for example, entrepreneurial orientation, which is a central conceptualisation of 
entrepreneurial management style, has a positive relationship with small business 
growth, (e.g., Rauch et al., 2009, Wiklund et al., 2005; Wiklund, 1998; Zahra and 
Covin, 1995).  It may also be particularly important in technology industries (e.g., 
Rauch et al., 2009) and particularly important in turbulent environments (e.g., Rauch 
et al., 2009). Similarly, with regard to resource mobilisation, the resource dependence 
paradigm suggests that performance differences between firms can be explained 
through differences in organisations’ mobilisation of external resources. Empirical 
research has also verified this association (Jarillo, 1989). 

The present study provides new knowledge, both for the behavioural orientation 
literature and the resource dependence literature, by examining the possible causes and 
implications of entrepreneurial orientation and external resource mobilisation. While 
there is extensive literature on the global performance effects of factors such as 
entrepreneurial orientation, the literature lacks information about the possible 
contingencies that affect the relationship between specific orientation and subsequent 
performance (Rauch et al., 2009). The present study considers new moderating factors, 
thereby filling research gaps in the research area. The same applies to contingencies of 
the relationship between resource mobilisations and performance; therefore, the same 
contingencies are analysed in relation to resource mobilisation.   

Few studies have investigated the causes of entrepreneurial orientation and of resource 
mobilisation (Rauch et al., 2009). In order to understand this area, we are in particular 
interested in whether embeddedness (Uzzi, 1997) in a firm community is associated 
with the level of entrepreneurial orientation and resource mobilisation and, 
consequently, whether these are associated with performance. Autio, Kanninen and 
Gustafsson (2008) showed that stronger identification with community of practice, 
thus deeper embeddedness in an inter-firm network, has learning effects related to 
technological learning and business learning. Similarly, inter-firm networks are 
modelled here as practitioners’ communities that are, at least partly, a consequence of 
collaborative R&D programmes. Therefore, the results also shed light on the role that 
innovation policy interventions plays in enhancing firm performance by supporting 
entrepreneurship and/or resource mobilisation in new technology-based firms. Overall, 
this research adds valuable information to the discussions in the above mentioned 
areas.    
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1.2. The objective of the study and research questions 

The overall objective of this study is to examine how new technology-based firms grow. 
As the previous section pointed out, different levels can be recognised regarding this 
phenomenon. This means that both population and firm levels are considered in order 
to both learn empirical facts about new technology-based firm development and to 
develop and test new technology-based firm growth theory. Six research questions have 
been formulated to address the above mentioned research gaps and fulfil the objective 
of the study.  

Since there are research gaps in population level analysis concerning the key empirical 
facts about employment and sales development in a new technology-based firm 
population, research questions 2 and 3 have been formulated in relation to these areas. 
Also, research questions 1 and 4 relate to new technology-based firms as a population-
level phenomenon as they concern the size of the new technology-based firm 
population in Finland and specific characteristics of new technology-based firms. In 
firm-level analysis, research gaps relate to new contingencies between entrepreneurial 
orientation and resource mobilisation vis-à-vis performance, and on the role of firm 
communities of practice in fostering entrepreneurial orientation and resource 
mobilisation. Accordingly, two research questions are formulated around these 
(research questions five and six).  

 

Population-level research questions 

Research question 1: How large is the population of new technology-based firms in 
Finland? 

Research question 2: What kinds of development can be found in employment and 
sales time series of new technology-based firms?  

Research question 3: What kinds of internal dynamics of sales and employment 
development can be found within the population of new technology-based firms? 

Research question 4: Do new technology-based firms differ from old technology-based 
firms in terms of firm characteristics, technology, perceptions on operating 
environment and networking? 
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Firm-level research questions 

Research question 5: Do entrepreneurial orientation and resource mobilisation affect 
the performance of new technology-based firms? 

Research question 6: Do a firm’s previous growth experience and participation in firm 
communities of practice have an effect on the development of new technology-based 
firms? 

1.3. Scope of the study  

This study participates in several discussions on new technology-based firms, both 
from a population-level viewpoint and a firm-level viewpoint. Perhaps most 
importantly, this study relates to small-firm growth research that may be categorised as 
a distinct area within entrepreneurship research (Schild et al., 2006). Besides this, new 
technology-based firm growth is considered here from an industrial organisation 
research viewpoint, specifically through the lens of the branch of industrial 
organisation research that examines size and growth rate distributions of different firm 
populations.  

The theoretical new technology-based firm growth model in this study is based on the 
entrepreneurial orientation literature, the origins of which are based on the strategic 
choice perspective, and also on the resource mobilisation research that directly relates 
to the resource dependence perspective; therefore, this study can also be seen as 
participating in these discussions. By introducing firm communities of practice as 
possible sources for both entrepreneurship and resource mobilisation, the study also 
touches on inter-firm network research. Finally, because firm communities of practice 
are at least partly due to innovation policy interventions, the study also relates to the 
discussion concerning innovation policy interventions. Figure 1 presents the 
relationship of this research with regard to various scientific discussions. 
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Figure 1 Theoretical foundations of the research. 

1.4. Scientific background  

For any research initiative in the social sciences, a necessary starting point is the 
ontological and epistemological assumptions about the social world and how it must be 
investigated. The view taken here is that it is important to be explicit and reflective 
about the philosophical assumptions; some management (entrepreneurship) 
researchers have been criticised for failing to do so (Johnson and Duberley, 2000). 
Therefore, the author’s ontological and epistemological assumptions are covered here 
briefly, as are the assumptions on human nature and methodology. Furthermore, 
according to Edmonson and McManus (2007) any research must fit together with the 
state of prior theory and research. Therefore, the aspect of fit is also discussed in this 
section. 

Ontology refers to the question of whether the “reality” to be investigated is external to 
the individual or is a product of individual consciousness, or to the question of whether 
“reality” is given “out there” in the world or the product of one’s mind (Burrell and 
Morgan, 2006). Epistemology refers to “knowledge about knowledge”; that is, how one 
might begin to understand the world and communicate this as knowledge to fellow 
human beings (Burrell and Morgan, 2006). In addition to ontology and epistemology, 
Burrell and Morgan (2006) suggested that assumptions about human nature and 
methodology provide necessary dimensions for describing how a researcher views the 
social world. 

Different views on ontological issues are reflected in the debate between nominalists 
and realists. In the subjectivist position, nominalists do not believe that the world has 
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any real structure. Instead, they believe that the social world, external to individual 
cognition, is comprised of nothing more than names, concept and labels (Burrell et al., 
2006). Realists, on the other hand, believe that the social world exists independently of 
an individual’s appreciation of it. Reality exists “out there” and ontologically prior to 
the existence and consciousness of any single human being (Burrell et al., 2006). This 
can be considered to be the objectivist position. 

Different views on epistemological issues are reflected in the positivist vs. anti-
positivist debate. The objectivist position can be considered to be the positivist 
epistemology, which is essentially based on natural science-based approaches. 
Knowledge about the social world is produced by searching for causalities between the 
constituent elements (Burrell et al., 2006). Anti-positivists, in their subjectivist 
position, reject the idea that science can generate objective knowledge of any kind. The 
social world is relativistic and can only be understood from the point of view of an 
individual who is directly involved in the activities that are being studied (Burrell et al., 
2006).  

The debate between voluntarism and determinism reflects different views on human 
nature. At one extreme is a determinist view that humans and their activities are 
completely determined by the situation and/or environment in which they are located 
(Burrell et al., 2006). This is the objectivist position. At the other extreme, in the 
subjectivist position, is the voluntarist view that humans are completely autonomous 
and free-willed (Burrell et al., 2006).  

The idographic/nomothetic theory debate reflects opposing views on methodology. In 
the subjectivist position is the ideographic approach to social science based on the view 
that one can only understand the social world by obtaining first-hand knowledge of the 
subject under investigation; that is, by exploring the subject’s background and life 
history (Burrell et al., 2006). The nomothetic approach to social science places 
importance on basing research upon systematic protocol and technique. The focus is on 
the process of testing hypotheses in accordance with the canons of scientific rigour 
(Burrell et al., 2006). This can be seen as the objectivist position.  

In summary, the scientific assumptions of this study are more objectivistic than 
subjectivist. Firstly, the objects of this empirical study are firms that are believed to 
exist independent of the researcher. Therefore, an objectivist position is adopted 
concerning ontology. Secondly, it is believed that objective knowledge about the 
development of new technology-based firms can be produced by searching for 
causalities between the constituent elements. Therefore, an objectivist position is 
adopted with regard to epistemology. Thirdly, concerning human nature, it is believed 
that humans and their activities are neither completely determined by the environment 
nor completely free-willed. Thus, the position taken is somewhere between objectivist 
and subjectivist. Fourthly, this study applies a deductive approach in which the 
derivation of generalisable hypotheses is based on observing research objects and 
quantitatively collecting information on them. Therefore, by trying to reveal general 
laws on how new technology-based firms grow, an objectivist position on methodology 
is adopted. 

Overall these meta-theoretical assumptions about the nature of science define a view 
that may be called functional. The assumption is that the social world is composed of 
relatively concrete empirical artefacts and relationships which can be identified, 
studied and measured through approaches derived from natural sciences. Additionally 
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to the functional view belongs that ordered nature of the natural world can be seen as 
characterizing the world of human affairs (Burrell et al., 2006).    

For analysing the fit between a research project and the state of prior theory and 
research Edmondson and McManus (2007) provide a framework that relates the stage 
of prior theory to research questions, data collection and theoretical contributions. The 
continuum of research stages include nascent theory research, intermediate theory 
research and mature theory research. Depending on the stage in which a particular 
research area stands a researcher much choose research questions, type of data, data 
collection method, constructs and measures, goals of data analyses, analysis methods 
and planned theoretical contributions accordingly (Edmondson and McManus, 2007). 

This study’s main theoretical viewpoints, entrepreneurial orientation (strategic choice -
theory) and resource mobilization (resource dependence theory) may both be 
categorized as mature theory research. This can be seen, for example, in the review of 
some of the works in these areas in the next chapter. According to Edmondson and 
McManus (2007) mature theory presents well-developed constructs and models that 
have been studied over time with increasing precision resulting in a body of work that 
represents a coherent body of knowledge. To ensure fit between a particular study with 
mature theory research, research questions should be focused, data should be collected 
based on existing measures and constructs, data analysis should rely on formal 
hypothesis testing and findings should add specificity, new mechanisms or new 
boundaries to existing theories. These demands are in line with the scientific 
assumptions that were clarified earlier and set the guideline for conducting this study. 

1.5. Key concepts 

In scientific work it is important to explicitly define the concepts used when studying a 
phenomenon, as this provides the building blocks with which a reviewer can examine 
the discussion; it also connects the study to earlier research. The key concepts of this 
study are defined below. 

Company growth refers to growth of a firm as a governance structure (an 
establishment, a registered legal company, or a company group) in terms of sales or 
employees (Davidsson and Wiklund, 2000). 

Entrepreneurship research is a field of research that seeks to understand (1) why, 
when and how opportunities for the creation of goods and services come into existence; 
(2) why, when and how some people but not others discover and exploit these 
opportunities; and (3) why, when and how different modes of action are used to exploit 
entrepreneurial opportunities (Shane and Venkataraman, 2000). 

Entrepreneurial orientation (EO) refers to the self-perception that small business 
managers have of their firm’s strategic orientation. In the broadest sense, it may be 
argued that entrepreneurial orientation consists of five dimensions: risk-taking, pro-
activeness, innovativeness, boldness and competitive aggressiveness (Lumpkin and 
Dess, 1997). In this study, risk-taking, boldness and pro-activeness are considered 
under the concept of entrepreneurial orientation. 

A firm community of practice is a contextually-based network consisting of the 
individuals/firms involved in a joint enterprise (Teigland, 2003, Autio et al., 2008). 
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A gazelle firm is a high-growth firm that has grown by over 30 percent in sales (sales 
gazelle) or over 30 percent in the number of employees (employment gazelle), for three 
consecutive years.    

Growth orientation (GO) of management refers to the importance of growth as a 
goal for a firm vis-à-vis other possible goals. High-growth orientation means that rapid 
growth is a top priority. Risk is accepted in order to achieve growth. A low-growth 
orientation means that safe, slow and steady growth is the priority for management 
(e.g., Autio et al., 2000). 

Innovation is understood as changing the value and satisfaction obtained from 
resources by the consumer. It can be understood socially, economically or technically 
(Drucker, 1993). 

Innovation policy interventions are research and development subsidies that 
target firm-level technological learning, innovation and performance outcomes through 
firm-specific subsidy (first-order additionality) or through knowledge spill-overs, 
technology diffusion and knowledge exchanges within communities of firms (second-
order additionality) (Autio et al., 2008).  

Legitimacy is a generalised perception or assumption that the actions of an entity are 
desirable, proper, or appropriate within a certain socially constructed system of norms, 
values, beliefs and definitions. Legitimacy may be of pragmatic, moral or cognitive type 
(Suchman, 1995).    

New technology-based firms (NTBF) are independent firms that are under 10 
years old, which base their business on developing, commercialising or manufacturing 
technology. 

The resource dependence approach is a management research paradigm that 
focuses on strategic actions that organisations undertake to manage interdependencies 
with other organisations in their environment (Aldrich, 1999). The central proposition 
is that organisational survival depends on the ability to procure critical resources from 
the external environment (Casciaro and Piskorski, 2005). 

A small and medium-sized enterprise (SME) is defined according to the official 
EU definition, which says that a micro enterprise has fewer than 10 employees and 
turnover of less than 2 million EUR or a balance sheet value of less than 2 million EUR. 
A small enterprise is not a micro enterprise but is one with fewer than 50 employees 
and turnover of less than 10 million EUR or a balance sheet value of less than 10 
million EUR. A medium-size enterprise is not a micro or small enterprise but one with 
fewer than 250 employees and turnover of less than 50 million EUR or a balance sheet 
value of less than 43 million EUR. 

Strategic choice perspective views management decisions as political processes in 
which intentions and values play an important role, as opposed to, for example, the 
determinism suggested in the contingency approach (Child, 1997).  

Technological distinctiveness is a measure of a firm’s technological sophistication; 
namely, the extent to which a firm has a technological edge over its competitors and 
emphasises research and development in its operations (Yli-Renko, 1998). 

Technological systemism reflects the degree to which the implementation of a 
firm’s products or services requires changes in a customer’s processes. High systemism 
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means that customers’ systems must be adopted extensively to the requirements of a 
product or service that is being sold (Autio et al., 2006). 

Dissertation outline  

In order to examine how new technology-based firms grow, the study begins by 
carefully reviewing the extant literature on the role of new technology-based firms in 
the economy, as well as reviewing the literature on how to theorise on small-firm 
growth, especially in case of new technology-based firms.  

Building on the insight from the literature review, research questions are concretised by 
bridging the extant theoretical knowledge into propositions about population-level 
development of new technology-based firms, and into hypotheses on the antecedents of 
growth in a firm level. This is done in chapter 2. Specifically, the purpose is to address 
gaps in the research. For population-level analysis, this means that propositions are 
centred on the key empirical facts concerning the employment and sales development 
in a new technology-based firm population. For firm-level analysis this means, on one 
hand, considering new contingencies between entrepreneurial orientation and resource 
mobilisation vis-à-vis performance and, on the other hand, considering the role of firm 
communities of practice in fostering entrepreneurial orientation and resource 
mobilisation.  

In order to empirically analyse propositions and hypotheses and to describe new 
technology-based firms, data was collected on a sample of new technology-based firms. 
Chapter 3 presents this data collection, as well as the operationalisation of constructs 
and other methodological issues. Chapters 4 and 5 present the results of the empirical 
testing. Chapter 4 presents the results of the analysis of growth of new technology-
based firms as a population-level phenomenon, including estimating the size of the 
Finnish new technology-based firm population (research question 1). That chapter also 
covers the results of the analysis of propositions on the development of new 
technology-based firms (research questions 2 and 3) and describes the differences 
between new and old technology-based firms (research question 4). Chapter 5 presents 
the results of firm-level hypothesis testing (research questions 5 and 6). Based on the 
analysis and the results of the empirical work, the study concludes by discussing the 
results, the limitations of the study and further avenues for research. 
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Table 1 Outline of the study  

 

 

Chapter one Introduction. An overview to studying new technology-based firm growth 
from population-level and firm-level perspectives, as well as the aim of 
the study and research questions. 

  

Chapter two Theoretical framework. Review of extant research on small-firm growth 
and presentation of research propositions on the development of new 
technology-based firm populations and research hypotheses on firm-level 
growth. 

   

Chapter 
three 

Methods. Representation of research methods, data collection and 
construct operationalisation. 

  

Chapter four Results from the analysis of new technology-based firm growth as a 
population-level phenomenon. Research questions 1–4.  

  

Chapter five Results from the analysis of new technology-based firm growth as a 
population level phenomenon. Research questions 5 and 6. 

  

Chapter six Discussion of the results, limitations and directions for further research.  
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2 THEORETICAL FRAMEWORK  

This chapter reviews the literature on the role of new technology-based firms’ growth in 
the economy, as well as the literature on how to theorise on small firm growth, 
especially in the case of technology-based new firms. Building on the insight from the 
literature review, research questions are concretised into propositions about 
population-level development of new technology-based firms and into hypotheses on 
the antecedents of growth at the firm level. 

As noted in the introduction, the small-firm sector has grown in importance in the 
economy and new entrepreneurial technology-based firm growth has become an 
important empirical and theoretical question that requires explanation. This task is 
difficult, however, for several reasons. For example, it is likely that drivers of growth 
differ depending on whether a firm operates in the manufacturing industry or in the 
service industry (Autio et al., 2007). It is also likely that factors such as business model, 
network position and role in the industry differentiate firms’ growth possibilities, not to 
mention the simple good fortune of being in the right place at the right time and the 
willingness of a firm’s owners to try and achieve growth (Autio et al., 2007). Therefore, 
the idiosyncrasy and stochasticity of development processes make it difficult, if not 
impossible, to arrive at a generic growth model (Coad, 2007). Instead, applying growth 
data to empirically test theoretical propositions is similar to drawing two dimensional 
projections of a complicated form in which it is impossible to take into account all the 
plurality of the real life simultaneously (Autio et al., 2007). At the same time, many 
different projections on an object are “true”, and what specific projection is chosen 
depends on what the researcher thinks best provides new knowledge about the 
phenomenon. 

In entrepreneurship research, the choice of theoretical propositions or “projections” 
depends on the chosen theoretical viewpoint, or school of thought. These viewpoints 
are essentially the same as those that exist in management studies in general. 
Theoretical approaches of contingency theory (e.g., Lawrence and Lorsch, 1967), 
behavioural theory of the firm (e.g., Cyert and March, 1963), resource dependence 
theory (e.g., Pfeffer and Salancik, [1978] 2003), institutional theory (e.g., DiMaggio and 
Powell, 1983) and resource-based theory (e.g., Penrose, 1959), among others, provide 
insights into the existence and life of small firms. It is simply a matter of choice about 
what perspective best suits the mind of a researcher. 

A clear starting point for studying small-firm growth at the population-level and firm-
level is the fact that it takes place in time; therefore, this study analyses new 
technology-based longitudinally. This does not seem to be a question of choice. Because 
small-firm growth is essentially an empirical phenomenon, it is essential to know how 
firm populations develop. It provides the context towards which small-firm growth 
theory must be reflected and, in the end, the models cannot be against the empirical 
data. This is also a reason for analysing two levels of the same phenomenon within one 
study. 

Below, theoretical statements are derived in order to consolidate existing knowledge 
and create new knowledge about new technology-based firm growth, both at the 
population level and the firm level. The chapter begins with a short discussion of the 
new technology-based firms in Section 2.1. Secondly, the importance of this sector is 
analysed by studying the empirical and theoretical literature. Based on empirical 
evidence, theory and propositions are derived for the population level development of 
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new technology-based firms in Section 2.2. Thirdly, section 2.3 reviews the literature 
concerning small-firm growth theory, management behavioural orientations, resource 
dependence, firm communities of practice and innovation policy. Finally, section 2.4 
derives a set of theoretical hypotheses for the use of this research.  

2.1. New technology-based firms 

The literature recognises a variety of concepts when discussing new and small firms 
with technological focus. Rickne and Jacobsson (1999) identified the following related 
concepts from the literature: new technology-based firm, technology-based small and 
medium-sized firm, new technology-based small firm, small technology-based firm, 
new high technology firm, new enterprise in high-tech industry, science-based new 
technology firm, attractive small company and new venture. Surprisingly, they also 
found that most of the authors have refrained from defining their object of study, that 
some concepts are given varying definitions by different authors and, furthermore, that 
the same definitions may be linked to different concepts (Rickne et al., 1999). 
Therefore, it is important to discuss what is meant by “new technology-based firms” in 
the context of this research and what kinds of characterisations are attached to this 
special group of firms. 

As revealed by the concept of a “new technology-based firm”, the underlying 
characteristics that could differentiate this group of firms from others are newness and 
the domain of a firm’s activity. There are differing opinions about whether newness 
refers to the firm itself or to the technology that is being dealt with. Furthermore, 
newness does not necessarily mean the actual age (in terms of years); it may also refer 
to the development stage of a firm or technology (Bergek and Normann, 2010). When it 
comes to the issue of “technology-based”, there are differing views about how a firm 
must deal with technology and what is considered as “technology”.  

The literature uses broad and narrow definitions for the concept of “new technology-
based firm” (Storey and Tether, 1998). A frequently used broad definition considers all 
firms that operate in high-technology sectors to be new technology-based firms. 
According to this view, high-technology sectors include all sectors that, for example, 
“have higher than average expenditures on research and development and above-
average proportion of scientists, professional engineers and technicians in the labor 
force”. This definition by Butchart (1987) has been applied by studies such as Jones-
Evans and Westhead’s (1996) study of the high-technology small-firm sector. That 
study made no reference to the newness of the firm/technology or to the ownership 
structure (Jones-Evans and Westhead, 1996). Examples of the narrow 
operationalisation of new technology-based firms include Maula (2001), who defined 
technology-based new firms as privately held companies that are less than six years old 
and operate in the biotechnology, medical/health science, internet-specific, 
communications, computer software and services, computer hardware, or 
semiconductor industries. Maine et al. (2010) defined new technology-based firms as 
young and initially small firms that operate in R&D-intensive sectors. The average age 
of firms in their sample was five years and the average level of sales was 15 Million 
USD; “almost all firms were operating in biotechnology or ICT” (Maine et al., 2010). 
However, the variation in terms of age was unclear in that study. 

 



 

 

14 

By reviewing the operationalisations of the concept of a new technology-based firm, it 
is possible to conclude that there is no consensus definition available. No definition is 
accepted as being superior, but there are conventions. Therefore, choosing a definition 
is more or less a practical question in which one must consider the suitability for own 
research. The present study considers new firms with technological focus to be new 
technology-based firms (NTBF). The empirical analysis uses time series data starting 
from 2002. In the context of this research, it was decided that newness relates to the 
founding year, which must be later than 1990. Therefore, firms were no more than 11 
years of age at the start of the inspection period, which starts in 2002. This is in line 
with entrepreneurship studies, which often set a cut-off of five or seven years (van 
Praag and Versloten, 2007). It was also decided that, in order to be included in the 
group of new technology-based firms, a firm must be privately owned and not majority-
owned by a larger firm. This restriction should ensure that the targeted firms are 
entrepreneurship-driven. Technological focus means that a firm’s business is based on 
developing, commercialising or manufacturing technology.  

 

2.2. New technology-based firm populations in economy 

2.2.1. New technology-based firms as part of the economy 

Having settled on an idea of what technology-based firms are, focus now turns to 
analysing the role and impact of this sector in the economy, in light of theoretical and 
empirical research. Propositions are developed below concerning the development of 
the new technology-based firm population. Before this, however, theories about 
economic development are reviewed to point out that new technology-based firms are 
indeed in the forefront of economic development. 

Economic development, particularly economic growth, is a field of economics, and 
macroeconomics is the specific scientific field that aims to provide models that explain 
and predict economic development. The seminal theoretical and empirical work in 
macroeconomics is Solow’s neoclassical growth model from the 1950s. According to 
Aghion and Durlauf (2005), Solow’s model set the growth research agenda for over 25 
years. The basic Solow growth model showed that economic growth can be explained by 
capital accumulation, population growth and technological progress (Mankiw, 1992). 
Advances that have been introduced to the Solow growth model usually turn one of the 
model’s exogenous variables into an endogenous variable (Mankiw, 1992). Examples of 
these attempts include replacing the exogenous consumption function of the Solow 
model with an explicit theory of household behaviour, incorporating fertility decisions 
to see how choices about family size interact with other aspects of economic growth, 
modelling the accumulation of human capital and modelling technological progress as 
a beneficial by-product of the capital accumulation process (Mankiw, 1992). One of 
research streams that have aimed to expand the Solow model is the Schumpeterian 
growth theory. This is also an endogenous theory in which attention is directed towards 
firms’ innovations as antecedents of technological progress (Maliranta et al., 2007).  

While mainstream macroeconomic models have underlined the importance of 
technological progress, they have not really dealt with the role of entrepreneurship in 
economic growth. This reflects the difficulty of defining the role of entrepreneur and 
formalising its measurement for empirical modelling (Wong et al., 2005). For example, 
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the subject index of the Handbook of Economic Growth, in which the leading scholars 
of the field describe the current state of the field, only mentions the term 
“entrepreneurs” three times (pages 523, 998 and 1119), and the term 
“entrepreneurship” once (Aghion and Durlauf, 2005). In their review of recent research 
on the effects of entrepreneurship on employment, innovation, growth and individual 
utility, van Praag and Versloot (2007) studied 57 articles written on the subject since 
1995. Thirty-four of these articles were published in entrepreneurship journals, 
compared to only two in AA-ranked economic journals and two in management 
journals. These examples illustrate the fact that entrepreneurship is missing from 
mainstream economics and they highlight the fact that the role of entrepreneurship in 
the society has been left for entrepreneurship researchers.  

The entrepreneurship research includes a substantial body of literature that focuses on 
the contribution of entrepreneurs to the economy compared to non-entrepreneurs. In a 
review of this literature, van Praag et al. (2007) concluded that entrepreneurs seem to 
have an important but specific function in the economy: they participate in 
employment creation and productivity growth, and produce and commercialise 
innovations. However, as Praag et al. (2007) remind, the older and incumbent firms are 
also important because they account for a relatively high share of gross domestic 
product, are less volatile and more secure in the labour market, and they produce a 
greater number of innovations and have a more active role in adopting innovations. 
One important function of entrepreneurial firms is that their role as a conduit for both 
entirely new knowledge and knowledge spill-overs makes them a missing link between 
investment in new knowledge and economic growth. According to Audretcsh and 
Thurik (2004), there are three channels through which entrepreneurship may 
positively affect economic growth: increasing innovation and knowledge spill-overs, 
increasing competition, and increasing diversity in sectors and firms. Through these 
channels, it is likely that, in the long run, the employment growth rates of all companies 
in a region will be positively influenced (Praag et al., 2007).  

The group of entrepreneurs is a rather heterogeneous population in terms of factors 
such as age, sector and motivations. These entrepreneurs include not just do-it-
yourselfers and simple company founders, but also individuals who can be described as 
“innovative, flexible, dynamic, risk-taking, creative and growth oriented” (Stevenson 
and Gumpert, 1985). Consequently, it has been proposed that entrepreneurship may be 
more or less conducive to technological change and economic growth according to the 
different sectors in which it occurs (Santarelli and Vivarelli, 2007). For example, new 
technology-based firms in advanced manufacturing and information and 
communication technology services definitely play a different role than 
entrepreneurship in more traditional sectors (Santarelli and Vivarelli, 2007). It is 
perhaps because of these observations that a literature has emerged on special group of 
firms, namely new technology-based firms. These are firms that are at the nexus of 
entrepreneurship and technological progress, and therefore at the forefront of 
economic progress.  

Historically, systematic research on new technology-based firms has been carried out in 
the US at least since the early 1960s, and in Europe since at least the early 1970s (Autio, 
1997). In Europe, new technology-based firms started to receive increased attention in 
early 1980s as politicians and policy makers realised that these could be an important 
source of innovation, new technology and employment creation (Tether, 2000). Since 
then, expectations have reduced but have not entirely dissipated (Tether, 2000, Oakey, 
2008). On one hand, there are promising stories about successful technology firms, 
mainly from the US, that have fuelled expectations (Tether, 2000). On the other hand, 
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a lack of examples from the EU has led analysts to question the real impact of new 
technology-based firms to employment generation, innovation and technological 
development (Tether, 2000).  

With regard to the role of new technology-based firms in the economy, Baumol (2006) 
has proposed that there is an implicit partnership between independent technology 
entrepreneurs and large corporations that is critical to the success of market economies 
(Baumol, 2006). Whereas small or newly founded enterprises most frequently carry out 
revolutionary break-through innovations, large firms are most often responsible for 
cumulative incremental improvements (Baumol, 2006); both groups make their own 
contribution to economic development.  

Autio (1997) has proposed that small new technology-based firms enjoy many 
functional advantages over large established firms in terms of carrying out innovations. 
These include a low degree of organisational rigidity, speed, flexibility, efficient internal 
communication, working interfaces between research and development and other 
functions of the firm and efficiency in research and development (Autio, 1997). Large 
firms, for their part, often possess superior resource-based advantages over small firms, 
such as professional management, the ability to build and operate efficient external 
communication networks, access to distribution channels, financial resources, and the 
ability to carry out long-term research and development projects (Autio, 1997). The 
different character of advantages creates the potential for dynamic complementarities 
between small and large firms in innovation (Autio, 1997). The existence of such 
relationship offers an explanation for the existence of innovation networks (Autio, 
1997). 

Spencer and Kirchoff (2006) listed several advantages that new technology-based firms 
might have compared with incumbents in terms of carrying out disruptive innovations. 
Firstly, new technology-based firms do not have an existing customer base, which frees 
them from the problem of having to listen too closely to customers (Spencer and 
Kirchoff, 2006). Secondly, new technology-based firms have not invested heavily in 
older technologies, which means that they are not constrained by having to support an 
existing technology base and they can devote all of their limited resources to developing 
new technology (Spencer and Kirchoff, 2006). Thirdly, new technology-based firms are 
not constrained by the organisational inertia that has been found to affect decision 
making in incumbents (Spencer and Kirchoff, 2006). Fourthly, new technology-based 
firms often operate at the early stages of the technology S-curve, which means they 
have the opportunity to ride the upward slope of the curve, rather than wondering if 
their technology has reached a plateau (Spencer and Kirchoff, 2006). Fifthly, new 
technology-based firms are often idea-driven. Developing technology because it is new 
and exciting is much more likely to produce technology that is a discontinuous leap 
from the current technological trajectory and has the potential to disrupt the current 
market and industry (Spencer and Kirchoff, 2006).  

Based on empirical analysis, Autio and Yli-Renko (1998) suggested that new 
technology-based firms became increasingly important agents of the information 
society during the 1990s. They operate in innovation networks as specialised suppliers 
and service providers for large and medium-sized firms, both in the technology and 
traditional industry sectors, as they adapt advanced technology to the needs of these 
industries (Autio and Yli-Renko, 1998). They sometimes become remarkable success 
stories by bringing new break-through applications to the market. Autio and Yli-Renko 
further pointed out that often there is a link between the initial knowledge base of a 
new technology-based firm and the technological knowledge that was being developed 
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in the university or research institution (Autio and Yli-Renko, 1998). Despite the 
important overall position in the economy and the underlying common characteristics 
concerning age and operational domain in technology, the population of new 
technology-based firms is heterogeneous. 

Bergek and Norrman (2010) have noticed the heterogeneity of technology firms and 
have provided a typology of new technology-based firms that is based two dimensions: 
the origin of the firm and the degree of innovativeness of the firm’s main product(s). In 
terms of origin, firms can be academic spin-offs, corporate spin-offs or independent 
firms. With regard to the degree of innovativeness, a new technology-based firm may 
be disruptive, sustaining or low/medium innovating (Bergek and Norrman, 2010). 
Another typology of the new technology-based firm population may be achieved when 
attention is drawn to the adaption of firms’ innovations. According to this typology, the 
central question is what must change among customers so that the innovations become 
adapted to customers’ value creation processes: customer behaviour, inter-firm 
relationships, value-chain organisation, complementary products and technologies 
(Autio et al., 2010). Based on this, firms can be categorised as product (stand-alone) 
innovators, tool innovators and service innovators (Autio et al., 2010). Table 2 
summarises the typology of Bergek and Norrman. 

 

Table 2 A typology on new technology-based firms (Bergek and Norrman, 2010) 

 

To conclude, some real-life examples are provided about new technology-based firms. 
The firms are described briefly and fitted to the Bergek and Norrman typology. This 
description highlights the fact that the population of firms is rather heterogeneous, and 
this should be taken into consideration when analysing new technology based firms. 

Tectia Oyj (www.tektia.com, formerly SSH Communications Security Oyj) is an 
example of an academic flagship that is possibly being targeted by innovation policy 

 

Degree of 
innovation 

Origin of firm Academic 
spinn-off 

Corporate spin-off Independent 
firm 

Disruptive (new 
performance 
dimension/new customer 
segments) 

The academic  

flagship 

Sponsored spin-off Glamorous 
inventor 

Sustaining (considerable 
improvements in the same 
type of performance to 
existing customer 
segments) 

Product oriented 
academic spin-
off 

Competitive spin-off 

 

Complementary 
spin-off 

Product oriented 
independent firm 

Low/medium 
innovation (small or 
medium improvements) 

Academic 
consultant 

Corporate consultant Gyro Gearloose 
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interventions. Since its inception in 1995 by Tatu Ylönen, Tectia Oyj has provided 
substantial input in terms of increasing innovation, employment and exports in the 
Finnish economy. The firm is known as the inventor of the secure shell protocol (ssh), 
which is used to ensure secure transfer of information over the Internet and is currently 
among the basic technologies upon which the Internet’s workings are based. 

Ampparit Oy (www.ampparit.com) is an example of a product-oriented academic 
spin-off and originated in the city of Joensuu. The company promotes and operates the 
Ampparit.com news aggregator and the Witpik media monitoring service. With more 
than 220,000 visitors per week, Ampparit.com is the most popular news aggregator in 
Finland. Witpik is a professional media monitoring tool that, in accordance with users’ 
personal requirements, searches for information in news media, blogs, discussion 
portals, announcements and bulletins. The main markets of Witpik media monitoring 
are Finland and Russia. The firm was started by two university students from Joensuu 
and has since been complemented by local private investors/entrepreneurs. The 
competitive advantages of the services are based on its unique search algorithms.  

An example of sponsored spin-off firms is a firm named Sport Tracking 
Technologies Oy (www.sports-tracker.com). This firm, which was founded in 2009, 
is a spin-off from Nokia Corporation. According to Talouselämä magazine, the 
company is one of Nokia’s most interesting spin-offs. The company is currently headed 
by Jussi Kaasinen, an innovative electronics engineer from the small Eastern-Finland 
municipality of Juva. The firm’s current business idea is to develop “a mobile 
application and service ecosystem for active people”. In practice, the product/service is 
Sports Tracker, a GPS technology that applies software for mobile phones that, for 
example, runners can use to measure the length and speed of their work-out. The first 
application was launched in 2007 and the firm was established in 2009 by the same 
three engineers who were developing the application at the Nokia Research Centre. By 
2011, in addition to the three founders, there were 18 people working for the spin-off, 
when sub-contractors were also taken into account. The first financial year (18 months) 
brought turnover of approximately 1 Million EUR and the balance sheet is 
approximately 330 000 EUR. The firm has been exporting its products from the 
establishment and 80 percent of its customers are spread across 205 countries. 
Research and development spending currently accounts for 90 percent of sales. The 
three founders own 90 percent of the firm and their mission is to develop the firm to a 
leading global position in the field. 

“Glamorous” inventors are common among Finnish technology entrepreneurs, 
including Tolotech Oy (www.tolotech.fi). This firm, which is still 100 percent owned 
by the entrepreneur, Petteri Tolonen, was founded in 2001 in the city of Tampere. The 
firm’s operational area is electronic and software development for various industries. 
The firm’s annual sales are now approximately 100 000 EUR and its balance sheet is 35 
000 EUR. Tolotech uses 20 percent of its annual sales for research and development. 
The company achieved its first sales abroad in 2003 and currently exports 15 percent of 
its products. To date, the company has emphasised the product development. Tolonen’s 
sales-oriented wife joined the firm and the company now plans to increase its sales. 
There are good possibilities for this. Due to long and careful development, the main 
product has several advantages over similar products in the market. The firm is also 
running through a micro-scale change from a product company to a service company. 
Instead of selling hardware, the aim is to achieve sales of services that would warrant 
cash flow in the future. Simultaneously, the company is changing from an almost purely 
research and development organisation to a sales organisation.  
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Lavit Oy (www.lavit.fi) is an example of a product-oriented independent firm. The 
name stands for accounting (La -skenta), tax (v -ero), and IT (it). The firm was 
established in 2009 by two high-school friends, Janne Lyytikäinen and Hannu 
Winberg, who were in their late 30s and had established careers in accounting in large 
multi-nationals and in consulting. The careers had essentially involved providing 
cutting-edge knowledge in electronic book-keeping and accounting. Before turning to 
venturing, they also had gained sales experience from banking and software 
development. Compared to traditional book-keeping, Lavit Oy is capable of providing 
cost-efficient and fast accounting services by utilising Internet-based technologies. In 
just over three years, the firm has grown to more than 10 employees and sales of 500 
000 EUR. In the case of Lavit, it was clear from the beginning that growth must be 
achieved, but success has been a surprise. It seems that creative destruction is taking 
place in the traditional accounting industry, in which old traditions gradually being 
replaced by novel practices. Instead of turning a traditional industry around through 
acquisition-based growth, Lavit Oy has adopted an organic growth strategy.  
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2.2.2. Propositions on the development of new technology-based firm 
populations 

The discussion so far has highlighted the role of entrepreneurship and the special role 
of technological entrepreneurship (that is, new technology-based firms) in progressing 
economic development. However, the existing population-level studies have shown 
mixed results concerning the potential of new technology-based firms’ for innovation, 
new technology and employment creation (Tether, 2000). The current understanding 
of growth firms, particularly high-growth firms, rests on a limited number of studies 
(Henrekson and Johansson, 2010). Therefore, the focus now turns to analysing how 
new technology-based firms develop and contribute to economic development. 
Accordingly, we look at the following research questions: “What kinds of development 
can be found in employment and sales time series of new technology-based firms?” and 
“What kinds of internal dynamics of sales and employment development can be found 
within the population of new technology-based firms?” To make these issues more 
explicit, these questions are turned into propositions based on contemporary 
knowledge about new technology-based firms and industrial organisation economics.  

A natural starting point for developing propositions on new technology-based firms’ 
growth is to take a look at the empirical research on growth rate distributions. This 
stream of industrial organisation research examines and models firm growth through 
areas such as annual changes in sales or employment. Within this research, there is a 
widely held consensus that empirical distributions of firm growth rates do not follow 
normal distribution (Coad, 2007). Compared to normal case, empirical growth rate 
distributions are fat-tailed (Coad, 2007). Consequently, the best fits between empirical 
distributions and a theoretical distribution have been found using Laplace distribution 
or symmetric exponential distribution (Coad, 2007). Besides, at an aggregate level, the 
modelling of firm growth rates through these distributions seems to be robust to 
disaggregation and has been shown to be stable over time and to have different growth 
measures (Coad, 2007). Fat-tailed tent shapes mean that extreme growth events, either 
negative or positive, can be expected to occur relatively frequently and make 
disproportionately large contributions to the evolution of industries (Coad, 2007). Most 
estimations of growth rate distributions consider larger firms in manufacturing sectors 
in which the growth rate distribution becomes closer to the Laplace (Coad & Hölzl, 
2009). With micro firms, however, the density becomes “leptokurtic”; this means that it 
is has a higher-than-normally-distributed variable of values near the mean and higher-
than-normally-distributed variable of extreme values (fat tails) (Coad and Hölzl, 2009). 
An example of small service firms shows that while most firms do not grow in any given 
year, the share of firms that generated a large employment impact (an increase of over 
10 employees) in the 10–49 employee size category was 2.8 percent over a one-year 
period. The share of firms in the 1–9 employee size category was 3.9 percent over a one 
year period for an increase of over two employees (Coad and Hölzl, 2009). In Finland, 
Deschryvere (2008) found that 5.4 percent of firms with more than 10 employees 
belong to the category of high-growth firms, which grew on average by more than 20 
percent p.a., in terms of employees, over a three-year period from 2003 to 2006. 
Therefore, it seems that growth spurts frequently take place in a given time, but the 
share of firms experiencing these spurts is relatively low, especially in the case of small 
and micro firms.  
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Apart from new technology-based firms typically being small, it has been suggested 
that they have other characteristics that are different from other firms. The systemic 
view on new technology-based firms maintains that technology-based firms are best 
understood as being embedded in technology systems rather than being understood in 
traditional market frameworks (Autio, 1997). This view suggests that the phenomenon 
of growth might be even more rare among the population of new technology-based 
firms than in firm populations in general. According to the systemic view, new 
technology-based firms should be seen as a part of a larger whole; that is, as a part of 
manufacturing networks or innovation networks (Autio, 1997). Manufacturing 
networks often have an input–output structure that is representative of the production 
system and complements the input-output structures of individual firms (Storper and 
Harrison, 1991). This kind of systems-level integration often imposes constraints on the 
growth of the individual actors that belong to such a system (Autio, 1997). On the other 
hand, the chances of survival within such a system can be expected to be greater than 
outside it (Autio, 1997). Both of these factors (constraints on growth and better chance 
of survival) offer feasible explanations as to why numerous small firms do not grow 
within innovation/manufacturing networks. Autio and Yli-Renko (1998) noted that 
instead of growing independently, new technology-based firms seem to grow as organic 
parts of technology supply networks and most new technology-based firms never reach 
10 employees. Similarly, a recent study of Dutch start-up firms reported that 70 percent 
of firms in the representative sample did not grow, 6 percent shrunk and 24 percent 
grew during the six first years of operation (Stam and Wennberg, 2009). In summary, 
both the systemic view of new technology-based firms and the empirical research on 
growth rate distributions lead to the suggestion that:  

� Only a minority of new technology-based firms experience high per annum growth 
in sales or in employees (Proposition 1). 

 

While both the systemic view on technology-based firms and empirical growth rate 
distribution research suggests that a new technology-based firm’s growth is an unlikely 
phenomenon, extreme cases still occur. With respect to these cases, however, it 
probably takes time for a new firm to achieve growth. In fact, many factors promote the 
view that achieving growth is a timely process. For example, the entrepreneurship 
literature has suggested that small or newly founded enterprises most often carry out 
revolutionary break-through innovations and large firms are most often responsible for 
cumulative incremental improvements (Baumol, 2002; 2006). A break-through 
innovation would typically evolve as follows (see Kirchoff for this description). Firstly, 
achieving a break-through innovation is seeded in a large incumbent firm, for various 
reasons, not adequately exploring alternatives outside the existing regime. In this 
situation, when a new technology-based firm introduces a new technology that is 
different from the existing one, an incumbent will undervalue or ignore it because it is 
not what the incumbent’s top customers want or because it is outside the incumbent’s 
expertise or requires substantial new investments or might cannibalise sales of their 
leading product. The new technology may become successful in a niche where it grows 
to maturity. While the characteristics valued in this niche are different from those in 
the main market, the entrant may, over time, be able to improve on those 
characteristics that are valued in the main market and still maintain an advantage with 
its original strengths. When the incumbent and a new technology-based firm achieve 
parity in terms of the characteristics that are valued in the main market, the new 
technology-based firm will take over the market. The incumbent will be unable to adapt 
to changes in technology and will lose its dominant position.  
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Empirical examples of this phenomenon of “creative destruction” have pointed out that 
achieving dominant position is a timely process. For example, Tripsas (1997) studied 
the length of technological generations. She reported that the typesetting industry has 
undergone three generations of radical technological changes since the initial invention 
of mechanical typesetting technology in 1886: analogue typesetting (1949), digital CRT 
phototypesetting, and laser image-setting (1976). Each generation of change brings a 
considerable time lag from the introduction of the new technology to its dominance of 
the market (Tripsas, 1997). It took 17 years for analogue typesetting to gain dominance, 
more than 17 years for digital CRT phototypesetting and 12 years for laser image-setting 
(Tripsas, 1997). Furthermore, only in the first of these three shifts in technology did the 
incumbent lose its dominant position (Tripsas, 1997).  

The entrepreneurship literature has recognised the phenomenon of creative destruction 
in studies that have analysed the effects of start-ups on efficiency and economic growth 
in both the short and long term (van Praag and Versloot, 2007). In a certain geographic 
area, higher start-up rates are associated with higher immediate levels of employment, 
after some years of falling employment levels, and in a long-term positive effect (van 
Praag and Versloot, 2007). In the short term, an increased number of start-ups may 
lead to new business development whereas incumbents might be forced to downsize 
because of the increased competition in the medium term. In the extreme, in the long 
term, a start-up might have replaced the incumbent and therefore gained in 
employment what the incumbent may have lost (van Praag and Versloot, 2007). It is 
estimated for German regions that the short-term positive effects can be seen within 
one or two years, after which there is a decline in employment before employment rises 
again five to 10 years after the number of start-ups started rising (Fritsch and Mueller, 
2007). The length of these lagged employment effects also indirectly support the view 
that growth is a timely process. 

The above-mentioned empirical examples of how creative destruction works are most 
likely to mean that it takes time for a new technology-based firm to break through in 
the market. Although it is possible that the development of technology takes place 
rapidly for new technology-based firms, it may take time for a new technology-based 
firm to establish its credibility in the eyes of external audiences (Autio et al., 2010). 
This credibility, or legitimacy, in turn has been proven to help firms to mobilize 
external resources that support growth further (Tornikoski et al., 2007). This is 
especially the case when the products and/or services have a significant impact on the 
value-creation processes of the customer (Autio et al., 2010). However, even the 
development of technology is not likely to take place rapidly. In the review of Zahra et. 
al. (1995) on the time dimension of research and development investments it is pointed 
out that technology development and actions require time-lag to result in growth. This 
time lag may be from four to twelve years. Therefore, with regard to the development of 
a new technology-based firm population, it may be proposed that:  

� It takes time for a new technology-based firm to achieve growth (Proposition 2). 

 

As suggested, firm growth is a time-consuming process that may be analysed as 
changes in size. Therefore, to understand the phenomenon properly it is also useful to 
look at empirical firm size distributions. The empirical industrial organisation 
literature suggests that firm size distributions are positively skewed (Coad, 2007). 
Specifically, in the aggregate level the log-normal or Pareto distributions have been 
recognised to fit reasonably well with distributions of firm sizes as measured in 
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employees or sales (Coad, 2007). Besides the initial shapes of firm size distributions, 
the firm size scholars have also been interested in the evolution of the shapes of these 
distributions over time. Regarding this evolution, it has been suggested that the log-
normal distribution (or the Pareto distribution) is a limit distribution to which a given 
cohort of firms will converge (Coad, 2007). 

Based on the proposition that achieving growth is a timely process for an individual 
firm, it can be further elaborated that when a certain cohort of firms is followed over a 
long enough period of time, changes are introduced to the size distribution of the 
population due to some firms breaking through in the market and becoming high-
growth firms. In terms of the population-level central tendency figures, this would 
mean that towards the end of the time period, mean sales would be growing faster than 
median sales, which means that the size distribution would be approaching the log-
normal limit distribution (Coad, 2007). On this basis, it can be proposed that, when we 
follow a cohort of new technology-based firms: 

� In a cohort of new technology-based firms over time, the growth of the mean size 
accelerates over the growth of the median size towards the end of the period 
(Proposition 3). 

 

Positively skewed limit distributions of firm size suggest that some firms achieve 
greater sizes than others. How this expansion happens in a firm level is an interesting 
question. For example, do firms grow through repeated periods for longer duration or 
do they experience growth events that are separate from each other? In other words, is 
there a serial correlation of growth rates? What is certain in a firm-level expansion 
process is that, within the heterogeneous population of firms, those entrepreneurs that 
aim to expand their firms face a completely different set of challenges than those who 
do not aim to grow their firms. In order to be able to sustain the growth path, new 
technology-based firms must be able to expand and renew their resource base with 
capabilities in areas such as research and development (Stam and Wennberg, 2009). 
Innovation can be seen as a high-risk high-gain strategy. When successful, new 
technology-based firms provide a growth premium, but it is possible that growth 
aspirations are not realised and premiums are not received (Stam and Wennberg, 
2009).  

Besides aspiration and risk-taking in innovation activities, structural issues, such as a 
firm’s network position and the development stage of the industry, also impact the 
likelihood of growth. For example, Klepper and Simons (2005) showed that growing 
industries experience shake-out points, after which the number of firms falls due to 
exits, mergers and acquisitions. Consequently, depending on whether a firm is followed 
during a growth or stagnation period, the growth trajectory and the means of growth 
are both different. Whereas rapid organic growth during the emergence of the industry 
is likely and necessary, acquired growth becomes more probable after the shake-out 
period and growth may take place at a slower pace. Moreover, the growth of new 
technology-based firms always has a stochastic component. For example, Halttunen 
(2003) described how the international growth of log-house producer Honka Ltd. 
started thanks to a fortunate occurrence in 1972: “A Japanese person named Fukuda 
had arrived to Finland in Japanese way without thinking beforehand to find suppliers 
of high-quality imports to Japan. While driving north, he had asked a taxi driver 
whether he knew any log-house producers in Finland. The taxi driver had remembered 
seeing a log-house show area near the Helsinki-Lahti highway. Fukuda had arrived late 
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at night at the Honka office, where Marketing Director Eero Saarelainen and the 
current development manager of Honka briefly negotiated with him about delivering 10 
sample houses to Japan” (Halttunen, 2003). 

The risky nature of pursuing growth through innovation is revealed by the fact that 
most young firms that do grow also face serious setbacks during their early years (Stam 
and Wennberg, 2009). In support of this view, a recent study on medium-sized firms in 
the UK found out that gazelles have difficulty sustaining the pace of growth for periods 
of longer duration. Whereas the mean annual sales growth between 1992 and 1996 was 
36 percent for a group of gazelles, this figure dropped to just 8 percent between 1996 
and 2001. This indicates that gazelle-like growth behaviour is fragile, even in the period 
of impressive macroeconomic growth (Parker et al., 2010).   

In the empirical industrial organisation research, the durability of firm growth research 
has progressed in the spirit of testing Gibrat’s law, which proposes that firm growth 
rates are random. Traditional research on this issue using industry averages has not 
been able to reach a consensus (Coad, 2007). However, recent research, which has 
moved from analysing mean autocorrelations to analysing firm specific 
autocorrelations, has shown that firms have idiosyncratic growth patterns that cannot 
be seen simply by looking at averages across firms (Botazzi et al., 2002). It has been 
suggested that these growth patterns depend on two dimensions: a firm’s size and its 
lagged growth rate (Coad, 2007). Small firms have been found to experience negative 
autocorrelation, especially in the case of fast-growing firms. This reflects the fact that 
their growth patterns are erratic (Coad, 2007). Large firms are likely to experience 
positive autocorrelation, regardless of their growth rate in the previous period (Coad, 
2007). Besides manufacturing, these results also seem to hold in the service sector. 
Concerning service industries Coad et al. (2009) found that sustained growth takes 
place very rarely for micro firms (1–9 employees) (negative autocorrelation), while 
growth episodes for small and medium-sized firms stretch over a longer time horizon 
(positive autocorrelation). 

To conclude on the durability of firm growth, both the contemporary industrial 
organisation research and entrepreneurship research have found that steady long-term 
growth tracks are not a common phenomenon, especially among micro and small firms. 
It is more likely that a new technology-based firm’s growth will proceed through 
periods of setbacks and successes, and even stochastic events. Therefore, it is proposed 
that:  

� Steady growth of a new technology-based firm is rare (Proposition 4). 

 

The final interesting aspect concerning the firm-level expansion process is the 
relationship between sales and employment growth. It is likely that sales and 
employment figures represent different phases of the growth process (Delmar, 2006). 
Whereas sales level is an intermediary variable that responds to changes in supply and 
demand conditions, employment is an instrumental variable planned by the 
entrepreneur (Delmar, 2006). Changes in sales are most likely to be highly correlated 
to changes in employment, but not necessarily; besides hiring new employees, an 
entrepreneur can adjust a firm to new level of demand by subcontracting or improving 
productivity (Delmar, 2006). Previous studies have also argued that new technology-
based firms are often financially constrained (Carpenter and Petersen, 2002a). The 
technology-intensive nature of their activity and their lack of a track record lead to an 
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increase in adverse selection and moral hazard problems. In particular, when investors 
are less informed than an entrepreneur, external capital in the form of debt (Stigliz and 
Weiss, 1981) or equity (Myers and Majluf, 1984) is rationed and some profitable 
investments are not financed. Moreover, most of their assets are firm-specific or 
intangible, which means they cannot be used as collateral (Bertoni, 2010). Because of 
constraints on external finance, new technology-based firms could be expected to 
exhibit a great investment–cash-flow sensitivity. Therefore, a new technology-based 
firm must make promises, in the form of receiving new customers, to alleviate the 
problem of information asymmetry if it is to maintain external finance and be able to 
invest in new employees or invest in employees through the cash-flow generated by 
new sales. Therefore, it may be proposed that, because of investment–cash-flow 
sensitivity: 

� Sales growth of a new technology-based firm precedes employee growth (Proposition 
5). 

 

The analysis section of this study discusses these five propositions, which were derived 
from the contemporary research on new technology-based firms and industrial 
organisation research, in the light of the sample from new technology-based firms in 
Finland. This is likely to find answers to the research questions that were formulated 
around the research gaps that exist in the contemporary literature. Specifically, this will 
reveal both the average and aggregate growth of new technology-based firms in terms 
of sales and employment, which will answer questions that concern population-level 
development. From within population dynamics, the analysis section will indicate the 
share of the new technology-based firms that has grown, how this growth has taken 
place temporally and the nature of the relationship between employee and sales growth 
of new technology-based firms. Before this analysis takes place, theoretical statements 
are derived on the sources of growth of a new technology-based firm in the next section 
based on the strategic choice view and resource dependence view on organisations. 

 

2.3. New technology-based firm growth 

Having gained some understanding of new technology-based firm growth as an 
empirical population-level phenomenon, the focus now turns to a firm-level analysis. A 
framework with which to study important relationships in the early development of 
new technology-based firms is developed. To begin with, the literature is reviewed 
concerning small-firm growth theory. From this, it can be determined that 
management attitudes, a firm’s external resource mobilisation and inter-firm networks 
play important roles in facilitating small-firm development. Furthermore, it will be 
recognised that innovation policy intervention is a tool that national authorities can use 
to help bring new firms in growth paths. After reviewing the relevant literature, a set of 
theoretical hypotheses are derived.  
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2.3.1. Small-firm research as a field in entrepreneurship research 

Entrepreneurship has distinguished itself as an independent research field that 
involves different expectations and definitions. For example, while some authors favour 
a narrow view, according to which entrepreneurship should concentrate on studying 
“the creation of new organizations” (e.g., Gartner, 1988), others have chosen to study 
entrepreneurship as a process that extends beyond the founding phase (e.g., Covin and 
Slevin, 1991). Unlike management research, which is fundamentally concerned with the 
micro-level in the economy, and economics research, which is primarily concerned with 
the macro-level in the economy, entrepreneurship research deals with both areas 
(Davidsson and Wiklund, 2000). Entrepreneurship research is interested in the 
characteristics and behaviour of individuals who take initiative, and also in value 
creation at the societal level (Davidsson and Wiklund, 2000). 

Entrepreneurship research can be broadly defined as a field of business that seeks to 
understand (1) why, when and how opportunities for the creation of goods and services 
come into existence; (2) why, when and how some people but not others discover and 
exploit these opportunities; and (3) why, when and how different modes of action are 
used to exploit entrepreneurial opportunities (Shane and Venkataraman, 2000). 
According to this view, entrepreneurship is a process that unfolds over time and moves 
through certain distinct but closely interrelated phases (Baron and Shane, 2008). These 
phases are: opportunity recognition, decision to proceed and assemble the essential 
resources, a new venture launch, success building and growth management, and 
reward harvesting (Baron and Shane, 2008). The present study adopts the broad view, 
which allows interest to be directed towards understanding new entries but also 
towards firms that are small. According to Tornikoski and Newbert (2007), much of the 
empirical entrepreneurship research has focused on existing new and small 
organisations, while few studies have looked at how organisational emergence, from 
nascent to new, takes place (Tornikoski and Newbert, 2007).  

Within the rapidly expanding entrepreneurship research, business growth has become 
a major theme (Davidsson et al., 2006). This view is supported by Schild, Zahra and 
Sillanpää (2006), who studied scholarly communities in entrepreneurship research and 
found that studies of entrepreneurial firm survival and growth are highly cited (Schild 
et al., 2006). That study argued that small-firm growth research is a research stream in 
which researchers integrate multiple theoretical approaches to theorize about the 
contents of strategies that allow small firms to grow (Schild et al., 2006). Conceptually, 
this line of research is related to the highly cited group that studies institutions and 
institutional entrepreneurship and the highly cited group that studies liabilities of 
newness and survival mechanisms (Schild et al., 2006). When conducting firm growth 
research, a variety of methodological choices need to be made that greatly affect the 
research results. Accordingly, the main methodological issues are considered below. 
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Methodological challenges in small-firm growth research  

Although small-firm growth has been studied intensively, the levels of generalisable 
knowledge that have been created are not very high (Davidsson and Wiklund, 2000). 
This could be because firm growth is a complex phenomenon; it is hard to predict and 
assess and it can manifest itself in different ways in different levels (Davidsson et al., 
2006). Due to the complexity of the phenomenon and in order to contribute to the 
existing knowledge base, it is important that growth challenges are dealt with properly. 
Specifically, in order for research to succeed, it has been suggested that the basic 
research design is satisfactory, that well-founded conceptualisation of growth (firm) is 
applied and that this conceptualisation is matched with the purpose of the study, the 
theories used and operationalisation of growth (Davidsson and Wiklund, 2000).  

With respect to research design, it is almost self-evident that studies of growth should 
apply a longitudinal research design. However, this raises the question about the 
conceptualisation of the firm (Davidsson and Wiklund, 2000). A firm is not like a 
biological individual; a firm can change and transform in an indeterminate number of 
ways, which poses the question about what growth should be followed (Davidsson and 
Wiklund, 2000). There are three ways to answer this. Firstly, the business activities of 
an individual or group of individuals could be followed. Secondly, a certain business 
activity or certain business activities could be followed. Thirdly, a governance structure 
(an establishment, a registered legal company, or a company group) could be followed 
(Davidsson and Wiklund, 2000). When it comes to matching the conceptualisation 
with the theory used, it has been suggested that strategic adoption and configuration 
perspectives are mostly in line with using the governance structure conceptualisation of 
the firm. Also, the motivation perspective points at using the individual as the unit of 
analysis, while the resource-based perspective is suited to using the activity as the unit 
of analysis (Davidsson and Wiklund, 2000). When it comes to matching the chosen 
conceptualisation of the firm with an appropriate operationalisation of growth, a 
parallel measure of different growth indicators has been suggested (Davidsson and 
Wiklund, 2000). However, measuring growth is of particular importance in firm 
growth studies, so it is considered in more depth below. 

Differences for measuring growth affect the relationship among the independent 
variables and the dependent variable and, consequently, the theory development 
(Delmar, 2006). A decision must be made at least about the indicator of growth, the 
time period and the calculation (Delmar, 2006). The alternatives for the growth 
indicator include sales, employment, market share and assets. Obviously, the time 
period during which growth is observed may be anything above zero. When calculating 
growth, one can use absolute, relative or logarithmised scales, among others.  

Through these dimensions, Delmar (2006) studied the operationalisation of growth in 
the small and medium-sized firm growth literature from 1989 to 1996. He found out 
that sales and employment were the most popular indicators and there also seem to be 
theoretical arguments for favouring these. Sales and employment development are 
objective descriptions of firm performance; sales is particularly comparable across 
different industries rather than, for example, asset development (Delmar, 2006). When 
using sales and employment as indicators of growth, it is important to remember that 
they both point to different phases of growth (Delmar, 2006). The number of 
employees is often lagged compared to sales and financial development and changes in 
this area are not as volatile as is the case with sales (Delmar, 2006). In terms of 
measurement periods, Delmar (2006) found that the most common were five, one and 
three years. The time period probably has an effect on outcomes of analyses, so 
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researchers must be aware of these different possibilities. Finally, for calculating 
growth, Delmar (2006) found that relative measures were most commonly used. The 
problem with relative measure is that it favours growth in small firms, whereas 
absolute measures bias the results in favour of larger firms (Delmar, 2006). When 
analysing growth models, at minimum the size must be used as a control variable. 
Recently, growth has also been operationalised through the lagged variable technique. 
This means modelling growth as the level of sales in year t such that sales for example 
in year t-1, is controlled for in the regression equation (Autio, 2007). This lagged 
variable technique helps avoid biases that easily become problematic when absolute or 
proportional growth measures are used (Autio,2007). The biases from using relative 
and absolute measures are both avoided when the lagged variable technique is applied 
(Autio, 2007). 

Further issue that must be considered in firm growth studies include the use of 
logarithmised scales. Some studies have applied these to correct a skewed distribution 
and to fulfil the assumption of normal distribution (Delmar, 2006). A logarithm is 
often an option both for obtaining higher fit and better use of the data (Delmar, 2006). 
As such, it seems that logarithmisation does not affect the results in growth analyses, 
but the choice between absolute and relative measures does have an effect (Delmar, 
2006). Delmar’s study (2006) found that absolute and relative growth measures had 
low correlations (from 0.175 to 0.389) and, furthermore, that models in which relative 
measures were used resulted in totally different outcomes than models that used 
absolute measures. However, the logarithmisation did not significantly alter the 
included independent variables, although their coefficients did change in amplitude 
(Delmar, 2006).  

 

Factors affecting small-firm growth 

As noted earlier, small-firm growth research currently represents a separate research 
stream within which research attempts centre around explaining the differences in 
growth rates between firms. As such, the research field can be seen as an attempt to 
argue against the famous Gibrat’s Law, which states that firm growth is purely a 
random process (Sutton, 1997). If this were true, it would imply that firm growth rates 
are random variables and therefore, there is no point in trying to explain differences in 
them. Moreover, Gibrat’s Law would mean that firms of given size would not grow 
faster than firms of other sizes, that firms that grow faster in one time period are not 
expected to grow faster in later time periods, and that there are no factors that 
powerfully and consistently explain firm growth performance (Parker et al., 2010). 
According to Sutton (1997), half a century of testing has revealed several statistical 
irregularities that are incompatible with Gibrat’s Law, which implies that firm growth 
research has been able to detect at least some consistencies in firm growth rates. Also, 
there is evidence that some businesses are better managed than others which speaks on 
behalf of strategy and management factors playing a role in small firm growth (Parker 
et al., 2010). In order to identify the main findings in the firm growth research, the 
following synthesises some studies of small-firm growth. The previous section reviewed 
population-level studies that concentrate on employment, sales and innovation effects 
of small firms. The focus now shifts to theoretical and empirical studies that aim to 
explain the differences between growth rates of firms. These studies inspect growth 
from individual, firm, strategy and environmental perspectives. The short review here 
is based on Storey’s small business growth research from 1994. This is a benchmark 
case against which the more contemporary results may be contrasted. 
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Individual-level factors affecting growth 

Individual motives and attitudes that underlie economic behaviour are particularly 
important in small business growth research (Autio and Autere, 2000). This contrasts 
with economic theory, in which the attitudes and motivations of rationally behaving 
economic agents are taken for granted (Autio and Autere, 2000). Qualities that can be 
attached to individuals other than motivational factors have also been considered when 
explaining small-firm growth. As important broad groups, these include the human 
capital of the entrepreneur and fixed individual qualities such as age, ethnicity and 
gender (Storey, 1994). 

With regard to the individual-level motivational factors that influence growth, Storey 
(1994) concluded that most of the reviewed studies found a relationship between the 
growth of a firm and the existence of a positive motivation when motivation was 
directly observed when the business begun. Later findings have confirmed Storey’s 
suggestion regarding individual-level motivational factors that affect growth. According 
to Wiklund et al. (2007), recent studies of small business growth using appropriate 
longitudinal research designs have found support for the positive effect of positive 
attitudes on growth. 

Human capital is generally seen as being reflected by the entrepreneur’s or founding 
team’s education, management experience, prior self-employment, functional skills, 
training, prior business failure experience, prior sector experience and prior firm size 
experience (Storey, 1994). Storey (1994) analysed these as separate factors that affect 
growth. In this regard, Storey (1994) concluded that the educational background of an 
entrepreneur has a broad relationship between firm growth, that prior managerial 
experience is positively related with new firm growth, and that prior business 
experience does not seem to be a factor that influences small firm growth. Further 
Storey concluded that marketing-related skills have a positive influence on small 
business growth, attendance in entrepreneurship courses does not influence 
subsequent growth, prior sector experience does not have an influence on growth or the 
impact is negative and that prior firm size experience does not have an influence on 
growth (Storey, 1994). The human capital of a small business is also thought to be 
reflected by the size of a firm’s founding team because it is more probable that the 
diversity of skills needed to run a business are covered by a larger team. The generally 
positive findings suggest that businesses started by more than one individual are more 
likely to grow more than firms owned by single persons (Storey, 1994). More recent 
research on the role of human capital has found, for example, that the industry-specific 
work experience of founders is an important determinant of firm growth, whereas the 
evidence related to founder education and prior management experience is more 
controversial (Colombo et al. 2009).  

From the fixed individual-level qualities it can be concluded that the age of the 
entrepreneur when the business is established influences the growth rate of that 
business – middle-aged persons founding businesses that grow faster (Storey, 1994). 
From studies on gender and growth, Storey concluded that the founder’s gender does 
not have an influence on growth. More recent research on fixed individual level 
qualities suggests that gender has no effect on growth (Johnsen et al., 2011). From 
studies concentrating on the ethnicity’s role in influencing small business growth, 
Storey concluded that more sophisticated studies need to be developed (Storey, 1994). 
Concerning ethnicity, there is some more recent evidence that white entrepreneurs 
have higher growth expectations, which could also reflect differences in growth 
(Gartner et al., 2000). 
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Firm-level factors affecting small-firm growth 

From firm-level factors that have an influence on small-firm growth, there are semi-
fixed factors such as firm age, legal status, size and ownership, as well as factors that 
result from the managerial action in operating a firm (Storey, 1997). These can be 
broadly classified under dimensions related to administration, finance, products, 
markets and human resources. Of the issues that were used in Storey’s analysis, 
planning and external advice seeking can be seen to belong under administration, while 
external equity belongs to the area of finance. Market positioning, market adjustments, 
customer concentration and exporting clearly relate to the area of markets, whereas 
technological sophistication and new product introduction belong to the area of 
products. Finally, workforce and management training as well as recruitment clearly 
belong to the area of human resources.     

Of the semi-fixed firm-specific factors, the relationship between firm age and its growth 
rate has been investigated frequently. Closely related to age is the size of a firm and, in 
some cases, they can be seen to represent the same phenomenon (Coad, 2007). Storey 
concluded that both age and size are negatively related to firm growth rate, which 
means that small and young firms grow faster than their larger and older counterparts 
(Storey, 1994). According to later research, there is also a negative dependence of 
growth rate on age and size (Coad, 2007). It has been suggested that the causality of the 
relationship between age, size and growth runs from age to growth rather than from 
size to growth (Coad, 2007).    

Storey (1994) was unable to reach a conclusion regarding the relationship between 
ownership structure and small-firm growth due to the limited number of studies that 
time. It has since been suggested that ownership structure is an important issue 
because of the evidence that multi-plant firms, on average, have higher growth rates 
than single-plant firms (Coad, 2007). In relation to this, Harhof et al. (1998) found that 
subsidiary firms grow faster than non-subsidiary firms in construction and trade 
industries, even though no difference could be found for firms in manufacturing and 
services. 

Storey (1994) found that limited liability firms experience more rapid growth than 
either sole proprietorships or partnerships (Storey, 1997). However, it is unclear 
whether the growth is a cause of the legal form or whether the legal form is caused by 
small-firm growth (Storey, 1997). Later, Harhof et al.’s (1998) study of German firms 
concluded that those firms with limited liability have significantly higher growth rates 
than others but also that they had significantly higher exit hazards. 

On administrative issues, Storey (1994) argued that planning procedures and their 
monitoring appear to be characteristic of larger businesses and although faster-growing 
small firms are more likely to implement formal planning procedures, it is unclear 
whether this encourages growth or is associated with a movement towards greater size 
and formality (Storey, 1994). With regard to external advice, it was concluded that 
more rapidly growing firms are more likely to have sought for and used information 
and advice provided by accountants, bankers, consultants, etc. (Storey, 1994). In 
relation to this, it is difficult to infer that the provision of the advice caused the growth 
of the firm (Storey, 1994).  

Concerning markets and customers, Storey (1994) concluded that rapidly growing 
small firms often make conscious decisions on market positioning. They occupy 
particular niches or segments where they can exploit any quality advantage they have 
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(Storey, 1994). Concerning the breadth of the customer base, Storey (1994) concluded 
that empirical evidence does not support the view of rapidly growing small firm being 
dependent on few customers. More recently Littunen et al. (2003) found that small 
firm growth is associated with a dynamic market development strategy rather than with 
a single fixed strategy. Littunen et al. (2009) concluded that growing firms do not 
concentrate on sub-contracting or specialisation. 

In terms of products, Storey found that the quality advantage in a particular market 
niche is often reflected in greater technological sophistication and willingness to 
introduce new products (Storey, 1994). Furthermore, these two results seem to have a 
positive relationship with small-firm growth (Storey, 1994). Since the mid-1990s, 
technological sophistication and research and development have been the subject of 
intense study; the role of innovation in small-firm growth is another area that has 
produced conflicting results. According to Stam et al. (2009), research and 
development is important for a limited but important set of high-tech and high-growth 
firms, whereas the growth rate for low-tech firms mainly seems to be driven by the 
ambitions of the founding entrepreneur. The effect of research and development on 
growth in new high-tech firms is through increasing levels of inter-firm alliances in the 
first post-entry years and through increased exploitation of external knowledge (Stam 
et al., 2009).   

The last firm-specific issue was human resource management, in which the specific 
issues in Storey’s analysis were workforce training, management training and 
recruitment. Storey (1994) concluded that workforce training is associated with greater 
size and necessarily growth, and that the impact of a firm’s management training 
initiatives on growth remained unclear. With regard to recruitment, Storey also 
concluded that fast-growing firms are more likely to recruit managers externally and 
more likely to recruit from larger firms (Storey, 1994). Concerning training and growth, 
Bryan (2006) found that training might be associated with small firm growth and that 
external management training may yield a less immediate but more persistent return to 
growth than in house-training, which also contributes to firm survival. 

 

Operating environment-level factors affecting small-firm growth 

A firm’s operating environment may be understood as being measured by objective 
indicators or subjective indicators. From objective indicators about the operating 
environment, industry sector and location have been considered as factors that affect 
growth, as have macroeconomic and institutional factors. In addition to the objective 
environment, it may also be helpful to analyse a small firm’s subjective operating 
environment (Wikund et al., 2007). Dimensions for this type of research include the 
environment’s munificence, turbulence, heterogeneity, hostility, dynamics, customer 
structure and competition. 

One of the general conclusions from Storey’s (1994) study was that location does play a 
role in small-firm growth. Firms located in urban and remote rural areas of the UK 
were likely to grow least rapidly, while firms located in accessible rural areas were most 
likely to experience employment growth. This finding is supported by Almus’s (2002) 
study on the characteristics of German high-growth firms. In contrast, Littunen et al. 
(2003) found that Finnish new manufacturing firms have an equal chance of growing, 
regardless of the firm’s location.  
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Regarding the industry sector, Storey (1997) concluded that most studies had 
significant differences between the typical growth rates of firms, although the level of 
disaggregation differed substantially between studies. According to Coad (2007), firms 
in mature industries are likely to have lower average growth rates ceteris paribus, 
because of the lower level of opportunities in mature industries. High-technology 
industries may have high growth rates due to rapid technological progress (Coad, 
2007). It is also likely that the growth of firms is somehow linked to sector-specific 
degrees of competition and concentration (Coad, 2007). Audretsch’s (1995) study 
found that there is a positive correlation between the minimum efficient scale and the 
growth of new firms. The post-entry growth rate of surviving firms tends to be 
influenced by the extent to which there is a gap between the minimum efficient scale 
and the size of the firm. Overall, it can be concluded that the variation in firm growth 
rates is more between industries than across countries (Geroski and Gugler, 2004).  

Studies on the macroeconomic factors that affect firm growth rates have found that 
firms in richer, larger, and faster growing countries have the highest growth rates (Beck 
et al., 2005). The growth rate of gross domestic product is positively correlated with 
growth rates, which indicates that firms grow faster in an economy with greater 
opportunities (Coad, 2007). Regarding firm growth rates over business cycles, it has 
been found that the mean growth rate is sensitive to macroeconomic fluctuations 
(Higson et al., 2004) and that smaller firms appear to grow relatively faster during 
booms, whereas larger firms grow faster during recessions and recoveries (Hardwick 
and Adams, 2002).    

 

Summary on factors affecting small-firm growth 

The review of the small-firm growth literature suggests that entrepreneur, firm 
(including strategy) and environment should be of central interest when explaining new 
technology-based firm growth. Although the previous review did not discuss the 
explanatory power of different growth models, another conclusion from small-firm 
growth research is that the stochastic element is dominant. The review by Coad (2009) 
shows that the r-squared statistic in growth rate equations is low, typically being below 
10 percent. Therefore, it should be acknowledged that any attempts to explain 
differences in small-firm growth rates face considerable challenges. Some of the small-
firm growth research has also suffered from the problem of cherry picking, which 
points to a tendency to model growth through multiple theoretical viewpoints. 
However, this does not seem to help, as even the inclusion of a long list of explanatory 
variables and lags does not seem to help raise the r squared value (Coad, 2007). Using a 
multitude of theoretical viewpoints simultaneously could also be theoretically 
problematic if, for example, the underlying assumptions of the theories contradict each 
other. Consequently, it has been suggested that, in order to strengthen 
entrepreneurship research as a scientific field, models must be based on a solid and 
narrow theoretical base (Bygrave et al., 1991); this is also targeted in the present study.  

Perhaps the most reliable finding from small-firm growth research is that 
entrepreneurial attitudes and motivations play an important role in the early years of 
new firms (Wiklund et al., 2007). This is also the basis for the development of the 
theoretical model advanced in this study on new technology-based firm growth; 
therefore, the study has chosen to employ the established concept of entrepreneurial 
orientation. Entrepreneurial orientation describes the entrepreneurial practices and 
decision making styles that organisations employ (Rauch et al., 2009). Therefore, it is 
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an abstraction that is contingent on entrepreneur’s attitudes and motivations. It is 
likely that entrepreneurial attitudes and motivations in a small-firm environment are 
visible and shared by the small firm’s community of co-workers, and are likely to be 
reflected in a firm’s practices and decision making styles that the construct of 
entrepreneurial orientation captures (Aloulou et al., 2005). Perhaps as a result of these 
reasons, entrepreneurial orientation has been widely applied in recent 
entrepreneurship research and it is among the most promising research avenues for 
explaining the differing growth rates between small firms (Rauch et al., 2009). Another 
of the advantages of using this concept is that this research area has shown substantial 
knowledge accumulation, to which new knowledge may be added by considering the 
research setting carefully. 

Besides attitudes and motivations, the success of a new firm is ultimately dependent on 
its resources and, particularly in the case of a new and small technology firm, on its 
ability to mobilise external resources (Katila et al., 2008). Similarly to the concept of 
entrepreneurial orientation, the concept of resource mobilisation can also be seen as an 
abstraction that reflects multiple individual- and firm-level issues. An important source 
of external resources for small and new firms are inter-firm networks (Autio et al., 
2007), which are therefore included in the analysis. Besides resource mobilisation, 
inter-firm networks could also affect an individual firm’s practices and decision making 
styles (that is, its entrepreneurial orientation), as the next section will show. Finally, 
since one motivation for this study is the role of innovation policy interventions in 
setting up firm communities of practice, the role of innovation policy deserves a 
separate discussion.  

Here, the theoretical model provides an inside-out view of a firm. With regard to both 
entrepreneurial orientation and external resource mobilisation, the agency of choice is 
within a firm. Although the external environment may influence both the degree of 
entrepreneurial orientation and a firm’s ability to mobilise external resources, it is 
assumed that a firm’s internal issues ultimately play the most important role, not 
environmental determination. Thus, the theoretical foundation is solid and narrow, and 
theoretical assumptions of the two major theories do not contradict each other. 

The following section explores the four broad areas of this study – entrepreneurial 
orientation, resource mobilisation, inter-firm networks and innovation policy 
interventions – in more detail, after which a set of theoretical propositions and testable 
hypotheses are derived. Figure 2 highlights the core building blocks of the research 
model, with dashed lines representing the main underlying factors and bold lines 
representing the relationships that will be covered in this study. Although the dashed 
lines run only from firm internal issues to both entrepreneurial orientation and 
resource mobilisation, this is not to say that no influences come from firm external 
world. A firm does not exist in isolation; other effects are also possible. The figure 
mainly illustrates the main paths upon which the entrepreneurial orientation and 
resource mobilisation may depend. Technology context brings on an additional element 
in comparison to the rest of the firms, as noted in the figure. It is important to take this 
context into account, in addition to the firm context, in order to fully understand the 
specificity of technology-based firms. 

 



 

 

34 

 

  

Figure 2 The core areas in theoretical model on new technology-based firm growth. 
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2.3.2. Entrepreneurial orientation in small-firm growth research 

Entrepreneurial orientation research emerges from the strategic choice perspective, 
which proposes that new opportunities can be successfully undertaken by “purposeful 
enactment” (Lumpkin and Dess, 1996). The strategic choice perspective has its roots in 
the 1970s, when the contingency theory was the dominant perspective for studying 
organisations. It was advanced as a corrective to the view established by the 
contingency theory (Child, 1997) and argued that the contingency theory approach was 
inadequate for explaining organisational structure because it failed to pay due attention 
to the agency of choice by whoever has the power in the organisation (Child, 1997). It 
was further claimed that this “strategic choice” extends to the context within which the 
organisation is operating, to the standards of performance against which the pressure 
of economic constraints must be evaluated, and to the design of the organisational 
structure itself (Child, 1997). 

Strategic choice perspective views management decisions as political processes in 
which the intentions and values play an important role, as opposed to the determinism 
suggested in, for example, the contingency approach. Therefore, it provides suitable 
ideological grounds for analysing the early development of technology-based firms. The 
development of new technology-based firms is defined by the strategic choices it 
makes, which are made by only a few people, if not just the owner-manager.  

Under the broad umbrella of strategic choice, theorising scholars have considered, 
among other things, how to characterise entrepreneurship and what it means for 
organisations (Lumpkin and Dess, 1996). This stream of research has led to concepts 
such as entrepreneurial orientation (EO), which refers to a firm’s strategic orientation 
and captures specific entrepreneurial aspects of decision making styles, methods and 
practices (Davidsson et al., 2006). As such, entrepreneurial orientation reflects how a 
firm operates rather than what it does and is a relevant conceptualisation of 
entrepreneurship in existing firms (Davidsson et al., 2006). According to Wiklund 
(1998), entrepreneurial orientation can be seen as the chief executive officer’s strategic 
orientation, reflecting the willingness of a firm to engage in entrepreneurial behaviour. 
More specifically, it is a self-perception of a firm’s strategic orientation and it is likely 
that, in a small-firm environment, this orientation is closely related to the behaviour of 
the firm (Aloulou et al., 2005).  

To date, entrepreneurial orientation has received substantial conceptual and empirical 
attention and currently represents one of the few areas in entrepreneurship research in 
which a cumulative body of knowledge develops at an accelerating pace (Rauch et al., 
2009). Until 2006, at least 134 studies had been published with entrepreneurial 
orientation as their central concept (Rauch et al., 2009).   

The dimensions of entrepreneurial orientation can be derived from the review and 
integration of the entrepreneurship and strategy literature of the early 1980s (Rauch et 
al., 2009). Specifically, authors that time aimed to broaden the scope of 
entrepreneurship from the characteristics of owner-managers to entrepreneurial 
characteristics of a firm (Miller, 1983). Many authors share the view that Miller’s 
(1983) conceptualisation of entrepreneurship laid the foundations of what has since 
been named entrepreneurial orientation. Miller’s study looked for correlates of 
entrepreneurship in three types of firms: simple, planning and organic. Concerning 
entrepreneurship, Miller concluded that “previous literature causes us to treat 
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entrepreneurship as a multidimensional concept encompassing the firms’ actions 
relating to product-market and technological innovation, risk taking, and pro-
activeness. An entrepreneurial firm is one that engages in product market-innovation, 
undertakes somewhat risky ventures, and is first to come up with proactive 
innovations, beating competitors to the punch” (Miller, 1983).  

Covin and Slevin (1991) applied Miller’s conceptualisation of entrepreneurship in their 
conceptual model of entrepreneurship as an organisational level phenomenon. They 
argued that the adoption of firm-behaviour model of entrepreneurship has a number of 
advantages over models that focus on the traits of an individual entrepreneur (Covin 
and Slevin, 1991). The advantages are that behaviours rather than attributes give 
meaning to entrepreneurial process; behaviour is, by definition, overt and 
demonstrable; behaviour is manageable; and behaviour is measurable (Covin and 
Slevin, 1991).  

A seminal contribution in the field was Lumpkin and Dess’s (1996) study, which 
clarified the entrepreneurial orientation construct and proposed a contingency 
framework for investigating the relationship between entrepreneurial orientation and 
firm performance. Lumpkin and Dess (1996) argued that entrepreneurial orientation 
refers to the processes, practices and decision making styles that lead to new entry. 
Thus, it involves the intentions and actions of key players functioning in a dynamic 
generative process aimed at new venture creation (Lumpkin and Dess, 1996). The three 
key dimensions of entrepreneurial orientation consist of (1) a propensity to act 
autonomously, (2) a willingness to innovate and take risks and (3) a tendency to be 
aggressive toward competitors and proactive relative to marketplace opportunities 
(Lumpkin and Dess, 1996). Thus, competitive aggressiveness and autonomy were seen 
as additional components of entrepreneurship as a firm-level phenomenon. However, 
later research has predominantly applied the original dimensions, which are covered 
shortly below. 

The first dimension in the concept of entrepreneurial orientation – risk taking – is 
perhaps the first quality to have been associated with entrepreneurship. In 1734, 
Cantillon was the first person to formally use the term entrepreneurship; he argued 
that the principal factor that separated entrepreneurs from hired employees was the 
uncertainty and riskiness of self-employment (Lumkin and Dess, 1996). In economic 
theory, the notion of risk has been applied in the context of the risk–return trade-off. 
Specifically, the notion refers to the probability of a loss or negative outcome. From two 
projects that have equal expectancy values, the one that has greater expected deviations 
from the expectancy value is said to be riskier. Firms face risk choices in their 
operations. According to financial theory, for example, the value of a firm may be seen 
as a discounted value of its investment projects. Projects may differ from almost safe 
deposits of money in a bank account to high-risk projects of investing in unexplored 
technologies. According to Rauch et al. (2009), risk taking in relation to 
entrepreneurial orientation involves taking bold actions by venturing into the 
unknown, borrowing heavily and/or committing significant resources to ventures in 
uncertain environments.   

The second quality attached to entrepreneurial orientation is innovativeness. Since 
Schumpeter, innovativeness has been an important factor that has been used to 
characterise entrepreneurship (Lumkin and Dess, 1996). According to Rauch et al. 
(2009), innovativeness is the predisposition to engage in creativity and 
experimentation through the introduction of new products/services, as well as 
technological leadership via research and development in new processes. 
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Innovativeness reflects a firm’s tendency to engage in and support new ideas, novelty, 
experimentation, and creative processes that may result in new products, services, or 
technological processes (Lumpkin and Dess, 1996). In the broadest sense, 
innovativeness takes the form of a simple willingness to try a new product line or 
experiment with a new advertising venue; in the narrowest sense, it is the passionate 
commitment to master the latest new products or technological advances (Lumpkin 
and Dess, 1996). 

The third quality commonly attached to entrepreneurial orientation is pro-activeness. 
This can be crucial because it suggests a forward-looking perspective that is 
accompanied by innovative or new venturing activity (Lumpkin and Dess, 1996). A pro-
active firm is a leader rather than a follower because it has the will and foresight to 
seize new opportunities even if it is not always the first to do so (Lumpkin and Dess, 
1996). Instead of relating to competitors, pro-activeness refers to how a firm relates to 
market opportunities in the process of new entry (Lumpkin and Dess, 1996). According 
to Rauch et al. (2009), pro-activeness is an opportunity-seeking, forward-looking 
perspective that is characterised by the introduction of new products and services 
ahead of the competition and acting in anticipation of future demand (Rauch et al., 
2009).  

Among the main results of the empirical research on entrepreneurial orientation is the 
direct effect that entrepreneurial orientation has on performance. In other words, 
jointly taken risk taking, innovativeness and pro-activeness of management processes 
is related to firms’ performance. Rauch et al. (2009) explored the entrepreneurial 
orientation–performance relationship through meta-analysis of 51 studies with 53 
samples and 14,259 firms, finding a positive correlation of 0.24. They also found that 
this relationship is robust to different operationalisations of entrepreneurial 
orientation and over different cultural contexts (Rauch et al., 2009). Concerning 
contextual moderators, there was some support for the hypothesis that the effect of 
entrepreneurial orientation on performance is greater in small organisations: the 
correlation of entrepreneurial orientation with performance was significantly higher for 
micro firms (Rauch et al., 2009). They also found that the entrepreneurial orientation–
performance correlation was significantly higher in high-tech industries, which 
suggests that businesses in high-tech industries especially benefits from pursuing 
entrepreneurial orientation (Rauch et al., 2009). This knowledge favours the use of 
entrepreneurial orientation as a central concept when studying new technology-based 
firms that are most likely small and operate in high technology industries. 

Despite the robust findings concerning the relationship between entrepreneurial 
orientation and performance, the meta analysis by Rauch et al. (2009) showed that 
there is considerable variance in the results of various studies. This suggests that there 
is room for detailed examinations of the conditions under which entrepreneurial 
orientation is particularly beneficial to performance (Rauch et al., 2009). What also 
seems to be missing from entrepreneurial orientation research is why and how 
entrepreneurs adopt high entrepreneurial orientation. Specific hypotheses are 
developed later in this study to fill these gaps. Firstly, the role of resource mobilisation, 
firm communities and innovation policy interventions in new technology-based firm 
growth are covered below. 
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2.3.3. Resource mobilisation 

The main contemporary framework for analysing companies from within is the 
resource-based view (RBV). The resource-based view is often seen as having its origins 
in the work of Penrose and her book entitled “The theory of the growth of the firm” 
(1958), which shows how firm growth is based on firms’ resource accumulation. 

The resource-based view provides criticism of, for example, the focus of industrial 
organisation scholars on describing environmental conditions that favour high levels of 
performance. In this way it is similar and fits with the strategic choice perspective, 
which is based on criticism of the contingency approach’s deterministic position. The 
resource-based view’s criticism builds on two simplifying assumptions that this work 
has implicitly adopted. Firstly, environmental models of competitive advantage have 
assumed that firms within an industry are identical in terms of the strategically relevant 
resources they control and the strategies they pursue. Secondly, if resource 
heterogeneity develops in an industry (or strategic group), this will be very short-lived 
because the resources that firms use to implement their strategies are highly mobile. 
When reversed, these assumptions form the building blocks of the resource-based view 
(Barney, 1991). 

Key concepts in the resource-based view include firm resources, competitive advantage 
and sustained competitive advantage. Resources are defined as physical capital 
resources, human capital resources and organisational capital resources. “Strengths 
that firms can use to conceive of and implement their strategies.” A firm is said to have 
a competitive advantage when it implements a value-creating strategy that none of its 
current or potential competitors are implementing simultaneously. A firm is said to 
have a sustained competitive advantage when it implements a value-creating strategy 
that no current or potential competitor is implementing simultaneously, and when 
these other firms are unable to duplicate benefits of this strategy (Barney, 1991).  

The resource-based view has been complemented in research with the network 
perspective, which says that the competitive advantage of a firm does not simply 
depend on its own resources but also on resources that are available from a firm’s 
network. Particularly, this view is suitable for new technology-based firms because their 
own resources are limited and not all areas needed to succeed in rapidly changing or 
emergent environments are covered (Autio, 2007). The network perspective brings the 
interdependent ties between organisations and their environments to the forefront. 
Among the main theoretical approaches that have been used in studying relationships 
between entrepreneurial firms is the resource dependence theory (Yli-Renko, 1998).   

Resource dependence theory is thought to have its origins in Emerson’s 1962 theory of 
power-dependence relations (Yli-Renko, 1998, Nienhüser, 2008). The seminal work 
that formulated the theory of resource dependence was Pfeffer’s and Salanic’s book 
entitled “The External Control of Organizations: A resource Dependence Perspective” 
(Yli-Renko, 1998, Nienhüser, 2008). According to Casciaro and Piskorski (2005), the 
resource dependence theory stands as a classic contribution to organisational discourse 
and the view is one of the richest and most comprehensive accounts of organisational 
life. Hilman et al. (2009) confirmed this and predicted that the theory has a strong 
future in management research. 

The resource dependence approach focuses on strategic actions undertaken by 
organisations to manage inter-dependencies with other organisations in their 
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environment (Aldrich, 1999). It rests on the logic of power that focuses on the costs 
associated with having exchange partners (Villanueva et al., 2010). The central 
proposition of the approach is that organisational survival depends on the ability to 
procure critical resources from the external environment (Casciaro and Piskorski, 
2005). Furthermore, in relationships through which external resources are sought, 
more powerful actors will extract more value from a given relationship than weaker 
actors and these performance benefits for power-advantaged actors will come at the 
expense of power-disadvantaged actors (Villanueva et al., 2010). This is because power-
dependence relationships are a zero-sum game in which one side being weak means the 
other will be powerful, and because “the logic of power assumes that a powerful party 
will exploit a dependence advantage to appropriate value from the relationship 
(Villanueva et al., 2010). Advantages that may become realised through power-
advantages could take the form of an increase in the gap between revenues and costs 
and, especially in the context of new ventures, advantages may be expressed in the form 
of resource acquisition, such as money, equipment, human resources, client referrals 
and technical resources (Villanueva et al., 2010).  

Similarly to the strategic choice view, the resource dependence view sees management 
as an active actor that perceives and interprets information (Nienhüser, 2008). 
According to the resource dependence view, management’s behavior is not completely 
determined by the environment but is not irrelevant either (Nienhüser, 2008). 
Management is not seen as an actor for maximising profit or realising rational 
strategies but it does have a “scapegoat” function as well as a decision and legitimising 
function (Pfeffer and Salanic, 2003). Because of this similarity in underlying 
assumptions about the agency of choice, the strategic choice view can be accompanied 
by the resource dependence perspective in order to explain differences in new 
technology-based firm growth. 

Especially relevant for the discussion of this study is the branch of the resource 
dependence view that attempts to determine whether implementing “correct strategies 
to reduce uncertainty, i.e. to procure critical resources form the environment, has a 
positive effect on performance”. In support of this argument, Sheppard (1995) studied 
firms that were older than five years of age and found that, together with the amount of 
controlled resources and stability of the environment, a firm’s influence on resource 
providers significantly differentiates survivor firms from failure firms. The 
entrepreneurship research also has examples, albeit limited in number, of applying a 
resource dependence framework to study small-firm growth. There is some evidence 
that a better ability to mobilise external resources helps entrepreneurial firms achieve 
growth. For example, Jarillo (1989) found that the fastest-growing firms in a sample of 
public companies made more use of external resources than their competitors and that 
those firms that utilised more external resources grew faster than their competitors 
(Jarillo, 1989). Besides this question about the performance effects of external resource 
mobilisation, more specific questions on exchange relationships have also been dealt 
with. Ylirenko et al. (2001) studied how new ventures manage their relationships with 
key customers. They found that the more dependent the new technology-based firms 
were on their key customers, the more they tended to rely on formal contractual 
agreements. Eisenhardt and Schoonhoven (1996) studied why entrepreneurial firms 
engage in strategic alliances. They found that strategic alliance formation is driven by 
strategic needs and social opportunities and also that new ventures are reluctant to 
engage in relationships with more powerful partners. Katila et al.’s (2008) study of new 
technology-based firms establishing relationships with more powerful partners found 
that relationships are only established when new ventures have defence mechanisms at 
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their disposal or when the resources provided by more powerful partner are unique and 
essential.  

Having been in the shade for some years, the resource dependence perspective has 
recently experienced something of a renaissance (Katila et al., 2008). In particular, a 
more nuanced view on power and dependence has emerged, which has provided more 
support to the social embeddedness view on organisations’ external relationships 
(Casciaro and Piskorski, 2005). For example, Gulati and Sytch’s (2007) study about the 
exchange relationships of a large automobile manufacturer with its suppliers found that 
joint dependence enhances the performance of the manufacturer, while the dependence 
advantage diminishes performance. Similarly, Villanueva et al. (2010) found that the 
joint dependence in a relationship between newly created early childhood development 
organisations and the established organisations upon whom they depend for resources 
is positively related to resource flows to the organisation. They also found that a 
dependence advantage does not predict resource flows (Villanueva et al., 2010). 

The social embeddedness view maintains that exchange relationships are embedded in 
a longer and broader context of social relationships (Granovetter, 1985). Apart from 
economic issues, these social relationships depend upon social norms of fairness, trust 
and reciprocity (Villanueva et al., 2010). Norms provide a framework that promotes 
collaboration and mutual concern, which helps create value (Gulati and Sytch, 2007). 
Therefore, it is the sum of dependencies rather than the dependence advantages that 
help achieve performance effects. In relation to new venture research, the social 
embeddedness perspective suggests that new ventures should not try to minimise their 
dependence on outside providers but should instead strive to create collective goals and 
inter-dependencies between parties in achieving their goals (Villanueva et al., 2010).    

The present study applies the insight provided by the resource dependence perspective 
both from the classic viewpoint and from the renaissance viewpoint. In accordance with 
the classic view, the theory of resource mobilisation makes more sense than the theory 
of resource acquisition in the case of new technology-based firms. Hence, those firms 
that are in a better position to mobilise external resources are likely to enjoy 
performance benefits. Despite being a widely accepted phenomenon, it is surprising 
how few entrepreneurship studies have empirically demonstrated the link from 
resource mobilisation to performance benefits. The only study in this area that the 
author is aware of is that of Jarillo (1989). Besides this, Nienhüser (2008) called for 
comparative tests of the resource dependence theory vis-à-vis other theories. By 
combining the resource dependence view with the strategic choice view, this study can 
be seen as a participation to this discussion. 

On the other hand is the view that a logic of value creation makes more sense for new 
technology-based firms seeking external resources than a logic of value extraction. This 
points out the importance of firm communities of practice and a firm’s embeddedness 
in such communities in affecting the resource mobilisation of new technology-based 
firms. Compared to the classic view, this renaissance view has received little attention 
in the literature and it is interesting to see whether the view holds in the sample of new 
technology firms. Indeed, Hillman et al. (2009) called for studies that concentrate on 
whether “consortia, co-ops, modular structures, trade associations, and other business 
groups” are inter-organisational forms that reduce uncertainty; that is, forms that a 
firm can use in its attempts to try to procure critical resources from the environment. 
By studying the interaction of firm communities of practice and resource mobilisation 
of a new technology-based firm, the present study approaches exactly this question. 
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Before deriving specific theoretical hypotheses for this purpose, the study covers the 
literature concerning communities of practice and innovation policy interventions. 

2.3.4. Communities of practice 

According to current knowledge, social networks play a significant role in 
organisational emergence and growth (Aldrich, 1999). For example, the larger network 
structure in which entrepreneurs are embedded constitutes a significant proportion of 
the available opportunities (Aldrich, 1999). It is also probable that social networks help 
in new technology-based firms’ resource mobilisation and are related to the 
entrepreneurship that drives these firms. Firm communities of practice are among the 
various networks especially interesting when dealing with innovation policy 
interventions. Because innovation policy interventions affect the formation of these 
communities, this subtype of networks is approached more carefully.  

What distinguishes a community of practice from other networks is that a community 
of practice is a contextually-based network consisting of individuals who are involved in 
a joint enterprise (Teigland, 2003). Within a community of practice, members share 
the same competence and use this in the pursuit of a common enterprise, which means 
that practice is the basis for the community (Teigland, 2003). Only those individuals 
who are seen as legitimate participants are included in the community. These 
individuals share the values, language and unwritten code of conduct and have an 
identity that is in relation to the community (Teigland, 2003). With regard to the 
relationship between a network and a community of practice, it can be concluded that 
every community of practice consists of a network but not every network forms a 
community of practice (Teigland, 2003). 

Some of the existing literature differentiates communities of practice depending on 
whether people who create the community represent the same organisation or different 
organisations. It has been suggested that a network of individuals that works on similar 
tasks but is dispersed across organisations is defined as an inter-organisational 
network of practice (Teigland, 2003). Such networks have many similarities to 
communities of practice. A smaller set of individuals is bound together by a common 
practice and acts communally; focuses on knowledge and learning; shares strong social 
norms, behaviour and control; and has relationships that are of a dyadic reciprocal 
nature (Teigland, 2003). The individuals in inter-organisational communities come 
from a variety of organisations, which means that members are more heterogeneous in 
their experiences (Teigland, 2003). Another difference is that the knowledge created is 
more universal since it is less situated in a physical location or organisational context 
(Teigland, 2003). However, the present study also refers to the inter-firm network of 
practice as a community of practice to avoid confusion with some of the literature. 
Closely related to this research, researchers who have studied innovation policy 
interventions, such as Autio et al. (2008), consider communities of practice as inter-
firm networks.    

Empirical studies on communities of practice from a firm perspective have inspected 
the structural, cognitive and performance dimensions of communities (Teigland, 
2003). However, structural studies have only investigated the position of an individual 
within a team, not in the inter-organisational network (Teigland, 2003). Studies from 
cognitive viewpoint have investigated the know-how trading and knowledge sharing 
between members of communities of practice. These studies show that norms of 
reciprocity dominate the knowledge sharing activities, with individuals consciously 
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providing knowledge to others in the expectation that they will receive something in 
return (Teigland, 2003).  

Studies from a performance viewpoint suggest a relationship between participation by a 
firm’s member in a community of practice and performance at the firm and project 
levels (Teigland, 2003). However, this relationship seems to depend on the degree to 
which the task knowledge is local or universal (Teigland, 2003). While “translators” 
with more local knowledge facilitate the acquisition of external knowledge from the 
community with more universal knowledge, it may be possible to achieve higher 
performance when all project members participate in inter-organisational network of 
practice (Teigland, 2003). When it comes to performance studies, Teigland concludes 
that no studies have concentrated on the relationship between participation in 
communities of practice and performance. Therefore, it is interesting to try to fill this 
gap in the literature and identify whether the communities of practice play a role in 
creating entrepreneurship in a firm level and in fostering these firms’ external resource 
mobilisation. Before these relationships are hypothesised in the form of specific 
hypotheses, the next section briefly reviews the literature on innovation policy 
interventions. 

2.3.5. Innovation policy 

Over the past two decades, innovation policy interventions have progressed beyond the 
first-order additionality of research and development subsidies (Autio et al., 2008). 
Whereas this first-order additionality is considered to be firm-level technological 
learning, and innovation outcomes that are direct results of a firm-specific subsidy, 
second-order additionality is considered as firm-level technological learning and 
innovation outcomes that result from knowledge spill-overs, technology diffusion and 
knowledge exchanges within communities of firms (Autio et al., 2008).  

Economics research provides the theoretical rationale for direct research and 
development subsidies (Autio et al., 2008). Since the 1960s, this research has 
generated three observations that are currently widely accepted (Tanayama, 2007). 
Firstly, knowledge is a key determinant of technological change and has some public 
good properties. Secondly, social rates of return to research and development may be 
substantially higher than private rates of return. Thirdly, knowledge creation activities 
of profit maximising firms by deliberate investments in research and development 
activities are crucial to technological change. The first two of these points hint that 
direct research and development support might be beneficial. Because knowledge is a 
public good and is subject to leakages, firms cannot be sure that they are able to bear 
the fruits of their efforts and that governments are in a better position to carry the risks 
involved in research and development activity (Autio et al., 2008). Specifically, they can 
provide subsidies and tax breaks for firms undertaking research and development to 
reduce the riskiness of the activity. However, governments can also enhance intellectual 
property right regimes so that knowledge producers can more easily cover the 
exploration costs (Autio et al., 2008) (Figure 3). 
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Figure 3 First-order additionality of innovation policy interventions.  

 

The rationale for hands-on policy interventions that aim to increase knowledge 
exchanges and spill-overs and enhance technology diffusion can be found in innovation 
and institutional theories (Autio et al., 2008). These theories point out the importance 
of considering the functioning of the innovation system as a whole and inter-
connections within the system (Autio et al., 2008). For example, by promoting lateral 
and horizontal communication and links among members of the community of 
practice, policy makers can try to facilitate knowledge spill-overs and exchanges and 
technology diffusion that are likely to lead to firm-level learning outcomes (Autio et al., 
2008) (Figure 4). 

 

 

Figure 4 Second-order additionality of innovation policy interventions. 

 

In this study, the firms are embedded in inter-firm networks. These networks are 
considered here as a practitioners’ communities that are, at least partly, a consequence 
of collaborative research and development programmes (Figure 4). Therefore, the 
results also shed light on the role of national innovation policy. However, instead of 
looking at the second-order additionality through learning outcomes, the aim of this 
study is to look at the possible role of innovation policy concerning entrepreneurship 
and resource mobilisation of new technology-based firms, which is missing in the 
current literature. The study now formulates the specific theoretical hypotheses on how 
the innovation policy works. 
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2.4. Theoretical propositions 

The theoretical considerations presented in previous sections suggest that both 
entrepreneurial management style and external resource mobilisation have 
performance effects for new technology-based firms. How these effects come into 
existence, together with possible contingencies, is demonstrated in the following. In 
addition to these relationships, hypotheses are developed concerning the role of 
communities of practice in facilitating entrepreneurial orientation and resource 
mobilisation at the firm level. While the specific impact of innovation policy 
interventions in setting up firm communities of practice is beyond the scope of this 
analysis, the resulting model connects the outcomes of interventions; that is, a firm’s 
identification with a community of practice to firm-level outcomes. Thus, the model 
indirectly tells also about the impact of public innovation policies. 

2.4.1. Entrepreneurial orientation, resource mobilisation and growth 

Concerning entrepreneurship in existing organisations, Lumpkin et al. (1996) argued 
that any firm that engages in an effective combination from the entrepreneurial 
orientation dimensions of autonomy, innovativeness, risk taking, pro-activeness, and 
competitive aggressiveness may achieve performance advantages. Later dimensions 
have been often reduced to those of innovativeness, risk taking and pro-activeness. The 
empirical research conducted here supports the view that there is a positive 
relationship both between the summarised index of entrepreneurial orientation and 
small firm performance and between dimensions of entrepreneurial orientation and 
small firm performance (Rauch et al., 2009).  

However, the empirical entrepreneurial orientation research has not typically 
addressed the causal direction between entrepreneurial orientation and performance 
(Rauch et al., 2009). At the firm level, causality would mean first that initiatives are 
seized and opportunistic behaviour takes place (pro-activeness). Secondly, in order to 
materialise the benefits from realised opportunities, there is willingness to engage in 
risky projects (risk taking). Thirdly, innovativeness is shown in terms of how new 
opportunities are pursued (innovativeness) (Lumpkin et al., 1996). After these three 
stages, performance benefits would be achieved. While research supports this view of 
entrepreneurial orientation affecting performance, the other causal direction is also 
possible (Rauch et al., 2009). For example, a large resource base, which may have been 
accumulated through previous growth, encourages experimentation within firms, 
thereby allowing the pursuit of new opportunities (Zahra et al., 1995). Thus, growth 
could affect entrepreneurial orientation. Most of the studies have not been able to test 
the effect of entrepreneurial orientation on performance in a strict sense because they 
have either used cross-sectional data or measured entrepreneurial orientation at one 
point of time and performance some years later (Rauch et al., 2009). Because of the 
nature of the data set used in this research, both forms of causality could be tested. 
Therefore, in order to validate existing theoretical assumptions, Hypotheses 1 and 2 are 
postulated:    

� Higher entrepreneurial orientation is associated with higher growth of a new 
technology-based firm (H1); and 

� Growth of a new technology-based firm is associated with higher entrepreneurial 
orientation (H2).  
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In order to analyse the role of resource mobilisation in small-firm development, it is 
useful to divide a firm’s resource needs into financial resources and operational 
resources, such as resources for manufacturing and marketing (Katila et al., 2008). 
Financial resources are fungible; that is, they are easily transformable to other types of 
resource (Katila et al., 2008). Manufacturing resources are often expensive and slow to 
create and marketing resources could be more easily available than those for 
manufacturing (Katila et al., 2008). Through the combination of different resources, 
new and/or small firms aim to turn their attractive ideas into profit. However, because 
small and new firms often lack resources especially in the case of new technology-based 
firms (which have high technology development and sales costs) they must attract their 
financial and operational resources from external environments (Katila et al., 2008). 
Those firms that are able to succeed in this regard are likely to perform better than 
those that do not succeed, as suggested by the classic view of the resource-dependence 
theory. Supporting this view, Jarillo (1989) found that external resource mobilisation 
helped small firms achieve growth. Therefore, it could be expected that: 

� A better ability to mobilise operational resources is associated with higher growth of 
a new technology-based firm (H3); and 

� A better ability to mobilise financial resources is associated with higher growth of a 
new technology-based firm (H4). 

 

While there is clearly a supportive view, both theoretically and empirically, for the 
positive causal relationship from financial and other resource mobilisation to growth, it 
could also be argued that previous growth helps in achieving improved resource 
mobilisation. According to Zimmerman et al. (2002), the motivating factor for external 
actors to provide resources to a new firm is their belief or feeling that the firm is 
competent, efficient, effective, worthy, appropriate and/or needed. Previous growth 
clearly enhances the positive view of an organisation in the eyes of the external 
audience as a competent and efficient actor. In more general terms, researchers speak 
about legitimacy; that is, new and small firms must be accepted, appropriate and 
desired in order to convince external resource providers in co-operation (Zimmerman 
et al., 2002). Tornikoski et al. (2007) studied empirically different forms of legitimacy 
and found that it is the specific behaviours rather than static resource endowments that 
increase the legitimacy and therefore resource mobilisation possibilities (Tornikoski et 
al., 2007). Essentially, a firm’s experienced growth reflects successfulness in specific 
behaviours (and/or in utilisation of static endowments) and therefore increases a firm’s 
legitimacy and enhances its possibilities for resource mobilisation. Accordingly, it could 
be expected that: 

� The growth of a new technology-based firm is associated with better ability to 
mobilise operational resources (H5); and 

� The growth of a new technology-based firm is associated with better ability to 
mobilise financial resources (H6). 
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2.4.2. Entrepreneurial orientation, resource mobilisation and 
communities of practice 

The central proposition of the resource dependence perspective is that, in relationships 
through which external resources are sought, more powerful actors will extract more 
value from a given relationship than weaker actors and that these performance benefits 
for power-advantaged actors will come at the expense of power-disadvantaged actors 
(Villanueva et al., 2010). However, this view has been found to be overly simplistic and 
it has been proposed that gaining access to external resources depends more on the 
total interdependence than it does on achieving superior dependence position vis-à-vis 
the exchange partner (Villanueva et al., 2010). The latter view is based on the logic of 
embeddedness, which suggests that two mutually dependent parties will have a 
qualitatively deeper relationship that allows them to generate more value from it 
(Villanueva et al., 2010).  

According to Uzzi (1997), embeddedness is a unique logic of exchange that results from 
the distinct social structure of organisation networks and the micro-behavioural 
decision-making processes that they promote. Embeddedness is built on three related 
but distinct components (Uzzi, 1997). In an embedded logic of exchange, trust acts as 
the primary governance structure, while calculative risk and monitoring systems play a 
secondary role (Uzzi, 1997). Information transfer is more fine-grained, tacit and holistic 
than it is within pure market exchanges, and joint problem solving arrangements 
promote voice rather than exit from the relationship (Uzzi, 1997). Following the study 
of Autio et al. (2008), the present study proxies embeddedness with a given firm’s 
identification with a given community of practice. The stronger a given firm identifies 
with a given community of practice, the more deeply the firm might be expected to be 
embedded in such a community (Autio et al., 2008). Embeddedness is likely to have an 
effect both on entrepreneurial orientation and resource mobilisation (Figure 5). 

 

Figure 5 Second-order additionality of innovation policy interventions.  
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At a firm level, embedded ties with exchange partners, as opposed to market 
relationships, create economic opportunities that are difficult to replicate via markets, 
contracts or vertical integration (Uzzi, 1997). Specifically, these opportunities could 
include privileged access to resources as a result of trust between exchange parties, as 
well as knowledge of preferences and better forecasts about the industry development 
through more fine-grained information transfer (Uzzi, 1997). Empirically, Villaneuva et 
al. (2010) found that the embeddedness of an exchange relationship will affect the 
ability of the parties in the relationship to generate value because of increased 
awareness, consensus and dependence among parties regarding a collective venture. 
Based on empirical research, Autio et al. (2008) concluded that, in an inter-firm 
network of technology sector firms, embeddedness enhances a firm’s exposure to 
knowledge-spillovers. It also enhances the firm’s access to shared innovation enhancing 
assets (Autio et al., 2008) that are likely to enhance the performance prospects of those 
firms that show pro-activeness and/or risk taking and/or innovativeness. Therefore, 
from both a theoretical and empirical perspective, it is reasonable to expect that 
embeddedness provides firms with privileged access to financial and operational 
resources. Furthermore, it could be expected that if a given community of practice is 
active in nature, this will enhance the positive influence of being embedded in a 
practitioners’ community on resource mobilisation. Therefore, it could be formally 
hypothesised that: 

 

� Stronger identification with a community of practice is positively associated with 
operational resource mobilisation of a new technology-based firm (H9); and 

� Intensive co-operation in the community of practice positively moderates the 
relationship between the identification with a community of practice and operational 
resource mobilisation of a new technology-based firm (H10); and 

� Stronger identification with a community of practice is positively associated with 
financial resource mobilisation of a new technology-based firm (H11); and 

� Intensive co-operation in the community of practice positively moderates the 
relationship between the identification with a community of practice and financial 
resource mobilisation of a new technology-based firm (H12). 

 

In the context of new technology-based firms, it could be further expected that from 
being deeply embedded in a practitioner’s community, there is a positive influence on 
entrepreneurial orientation. New members are socialised into the community through a 
process known as contagion; as such, they transform their personal identities, adapting 
their attitudes, behaviours, and values to those of the community (Teigland, 2003). 
Assuming that more entrepreneurial firms select themselves into public innovation 
support programmes, and therefore to the firm communities of these firms, it is likely 
that the community will enhance the attitudes of less entrepreneurial firms through the 
process of social contagion. Furthermore, it could be expected that if a given inter-firm 
network of practice is active in nature, it enhances the positive influence of being 
embedded in a practitioners’ community on the EO. Therefore, it can be formally 
hypothesised that:  
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� A stronger identification with a community of practise is positively associated with 
entrepreneurial orientation of a new technology-based firm (H7); and 

� Intense co-operation in the community of practice positively moderates the 
relationship between the identification with a community of practice and 
entrepreneurial orientation of a new technology-based firm (H8). 

2.4.3. Age, strategy and technological systemism in the relationship 
between entrepreneurial orientation and resource mobilisation 
and growth 

In a recent overview about the research on entrepreneurial orientation, Rauch et al. 
(2009) found great variation in the magnitude of the correlation between 
entrepreneurial orientation and performance, and that this variance could not be 
explained by sampling error alone. Rauch et al. (2009) suggested that this variance is 
due to other variables moderating the strength of the entrepreneurial orientation –
performance relationship. For example, entrepreneurial orientation has been found to 
be more beneficial under dynamic environments (Rauch et al., 2009). Furthermore, it 
is probable that not all firms face challenges in resource mobilisation similarly. For 
example, external resource mobilisation may be especially beneficial for new firms in 
technology industries (Katila et al., 2008). Among the possible contingencies, the 
following analysis considers the firm’s age, technological distinctiveness and 
technological systemism. These factors correspond to the contextual determinants that 
were pointed out in the figure 2. Age represents a contextual variable that is applicable 
in firm growth research over different sectors of the economy. Technological 
distinctiveness and systemism present contextual variables that are applicable to firms 
in technology sectors. Here, technological distinctiveness is considered as a proxy for a 
firm’s strategy. 

Firstly, age should be considered as a moderator variable in the relationship between 
entrepreneurial orientation and performance. A variety of psychological reasons lead to 
firm inertia; that is, a firm’s non-responsiveness to changes as firms age (Siggelkow, 
2001). Therefore, it is probable that the performance of old firms with more established 
habits is less affected by entrepreneurial orientation (Rauch et al., 2009): a positive 
change in the entrepreneurial orientation of a young firm should be more beneficial 
than in that of an old firm; while high entrepreneurial orientation in a young firm 
should be more beneficial than in an old firm. This view is also supported by the fact 
that older firms are often larger in size, which makes it likely that the entrepreneurial 
spirit of an entrepreneur is not as visible as it might be in a smaller firm (Aloulou et al., 
2005). In summary, it could be expected that: 

� The positive effect of entrepreneurial orientation on growth is stronger for younger 
new technology-based firms (H13). 

 

With regard to age affecting the relationship between resource mobilisation and 
growth, it could be expected that younger firms have a more positive impact than older 
firms in terms of resource mobilisation to growth. Notably, at least two forces result in 
this situation. On one hand, the lack of a track record leads small and/or new firms to 
suffer from the legitimacy deficit, which makes it difficult for them to mobilise external 
resources (Tornikoski et al., 2007). On the other hand, the costs for technology firms 
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from developing, producing and/or commercialising technology are high, which means 
they could especially benefit from improved resource mobilisation (Katila et al., 2008). 
Therefore, in relation to operational and financial resource mobilisation, it could 
formally be expected that:  

� The positive effect of external operational resource mobilisation on growth is 
stronger for younger new technology-based firms (H14); and 

� The positive effect of external financial resource mobilisation on growth is stronger 
for younger new technology-based firms (H15). 

 

In their recent overview of the research on entrepreneurial orientation, Rauch et al. 
(2009) suggested that the strategy pursued should be considered as a moderator 
variable in the relationship between entrepreneurial orientation and performance. 
Specifically, they suggested that low-cost strategy firms are less positively affected by 
entrepreneurial orientation than differentiation strategy firms (Rauch et al., 2009). 
Technological sophistication is likely to reflect the degree of differentiation such that 
highly technologically sophisticated firms employ niches of the market, whereas less 
sophisticated firms are likely to employ a broader customer base. Thus, the degree of 
broadness of the strategy is proxified through the degree of technological 
sophistication. Employing a narrow segment with highly sophisticated markets 
requires both entrepreneurial and resource intensive strategies. Risk taking, pro-
activeness and boldness ensure that technology is kept at the cutting edge vis-à-vis 
competitors. In order to be successful, a firm must succeed at external resource 
mobilisation. In summary, the hypotheses about the moderating role of technological 
sophistication can be stated as follows: 

� The positive effect of entrepreneurial orientation on growth is stronger in more 
technologically sophisticated new technology-based firms (H16); and 

� The positive effect of operational resource mobilisation on growth is stronger in 
more technologically sophisticated new technology-based firms (H17); and 

� The positive effect of financial resource mobilisation on growth is stronger in more 
technologically sophisticated new technology-based firms (H18). 

 

A final determinant in the technology context is technological systemism, which may 
have an effect on how resource mobilisation and entrepreneurial orientation are 
associated with performance. More specifically, technological systemism reflects the 
degree to which the implementation of a firm’s products or services requires changes in 
a customer’s processes. High systemism means that customers’ systems must be 
adopted extensively to the requirements and needs of a product or service that is being 
sold. It follows that it is more demanding to sell highly systemic products/services. 
Besides convincing customers about the product/service vis-à-vis other products and 
services, issues such as legitimacy or industry standards also become important (Autio 
et al., 2007). Consequently, a firm must be able to mobilise external resources and 
must demonstrate risk taking, pro-activity and boldness –in other words, 
entrepreneurial orientation – in order to achieve growth. Therefore, it could be 
expected that the impact from entrepreneurial orientation and resource mobilisation 
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on performance is larger when the technology is systemic. In summary, the hypotheses 
about the moderating role of technological systemism may be stated as follows: 

� The positive effect of entrepreneurial orientation on growth is stronger for new 
technology-based firms whose technology is more systemic (H19); and 

� The positive effect of operational resource mobilisation on growth is stronger for 
new technology-based firms whose technology is more systemic (H20); and 

� The positive effect of financial resource mobilisation on growth is stronger for new 
technology-based firms whose technology is more systemic (H21). 

 

Figure 6 summarises the hypothesised relationships concerning new technology-based 
firms. In order to test these relationships, data was collected on a sample of new 
technology-based firms. Before the results of the empirical testing are presented, the 
next chapter presents the data collection, along with other methodological issues. It 
should be noted here that the model represents a dynamic system in which both 
resource mobilisation and positive attitudes are thought to be affected by previous 
growth experience. However, due to methodological complexity in empirical testing, 
the model is thought to consist of two separate models. The first part is the influence of 
entrepreneurial orientation and resource mobilisation on growth, while the second part 
is the influence from communities of practice and previous growth on entrepreneurial 
orientation and resource mobilisation. 

 

 

Figure 6 Summary of the hypothesised relationships. 
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3 METHODOLOGY 

The objective of this study is to examine how new technology-based firms grow. To 
achieve this objective, six research questions were formulated. In order to answer these 
research questions based on empirical evidence, financial information and survey 
information were collected on a sample of new technology-based firms. This chapter 
presents the data collection, as well as the operationalisation of constructs and the 
statistical methods used. This chapter concludes with remarks on the reliability and 
validity, including an estimate of the generalisability of the results. 

3.1. Population and sample 

The target population of this study consists of new technology-based firms as well as 
manufacturing firms and knowledge-intensive service firms in Finland. The sample was 
drawn from a database collected as part of the longitudinal evaluation project of firms 
that were financed by the Finnish Funding Agency for Technology and Innovation 
(Tekes). The project is being carried out by the Small Business Centre of Aalto 
University.   

Construction of the database started by receiving a list of firm names and identification 
codes from Tekes on 545 firms that ended their Tekes-supported research and 
development projects in 2002 (known as ‘2002 firms’); 1061 firms that ended their 
Tekes-supported research and development projects in 2004 (‘2004 firms’); and 1180 
firms that ended their Tekes-supported research and development projects in 2007 
(‘2007 firms’). Additionally, firms that apply for the Young Innovative Firms 
programme (NIY firms) are added continuously into the database. By the time this 
research was completed, the number of NIY firms was 212.  

Data collection has taken place since 2006 and has been planned to continue until at 
least 2012. The first step after receiving the firm identification information has been to 
collect financial information on firms, mainly through the Voitto+ -register, which is a 
privately held source of financial information that is maintained by Asiakastieto Oy. 
Occasionally, missing values were found from the National Patent and Registry Office 
or from the firms themselves by emailing or by telephone. The following financial items 
were specifically attained by the data-collection: sales, number of employees, operating 
profit as a percentage of sales, and quick ratio. Additionally, the following items have 
been reported: firm type, number of subsidiaries, description of the main industry in 
which a firm operates, location, gender of the management, number of subsidiaries, 
and the founding year of the company. The time period covered for collecting financial 
information runs from 2001 to 2010. Table 3 lists the shares of each group for which at 
least some financial information has been found. The full time series of financial 
information was not found for all firms. The analysis section reports more closely how 
missing values appear in the sections in which employment and sales time series are 
analysed. 
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Table 3 Number of firms for which financial information was found from public sources.  

 

 

 

 

 

 

 

The second step in data collection has been to conduct surveys in such a way that all 
groups (2002 firms, 2004 firms, 2007 firms and NIY firms) first received the base 
survey and then follow-up surveys each year. All surveys were conducted on-line 
through the Webropol Internet-based research tool. Base surveys and follow-up surveys 
differ from each other. New questions were added to later surveys and not all questions 
have been used in all surveys. There are 182 items across the questions, with each item 
used at least once by the time of this research. Questions can be broadly classified into 
the following areas: (1) the firm and its products and services; (2) the firm’s resources, 
organisation and competences; (3) strategic goals and growth strategies; (4) 
internationalisation, (5) product features and operating environment; and (6) Tekes 
services. Table 4 reports the response rates for all surveys. 

Table 4 Response rates for different surveys.  

 

 

 

 

 

 

Thirdly, the database of the National Patent and Registry Office was examined in order 
to determine which firms had applied for patents or utility models and which firms had 
received patents or utility models. Across all of the target groups, 1327 applications 
were made for patents during 2001 and 2004 and 386 patents were received. 
Applications were made by 223 firms (41 percent). One hundred and six firms received 
one or more patents (19 percent). During the 2005–2007 period, 392 firms made 2972 
applications. One hundred and thirty-nine firms received a total of 723 patents. During 
the same period, 123 firms applied for utility models a total of 332 times. The number 
of received utility models was 314, that spread across 121 firms. 

In summary, the data collection has resulted in a panel database of 2380 firms, with 
each containing at least some information. The variables in the panel database run in 

Tekes group Number of 

firms in the  

group 

Financial 

information 

found 

Percentage 

2002 firms 545 438 80 % 

2004 firms 1061 774 73 % 

2007 firms 1180 1058 90 % 

NIY-firms 212 157 74 % 

Target group Base survey Follow-up  

survey 

Follow-up 

survey 

2002 firms 22 % (2006) 37 % (2008) 18 % (2009) 

2004 firms 37 % (2008) 42 % (2008) 23 % (2009) 

2007 firms 28 % (2009)   

NIY firms 67 % (2008->) 23 % (2008/09) 30 % (2009) 
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columns, with each firm having 12 rows of information identified by a cross-section 
identifier (firm identification number, y-code) and a time identifier (year). From this 
database, information is used to describe the development of the new technology-based 
firm population (research questions 2 and 3), to describe different features of new 
technology-based firms (research question 4), and to test a theoretical model on 
important relationships during the early years of technology-based firms (research 
questions 5 and 6). Besides the “Aalto University’s research database”, the publicly 
available Statistics Finland database was used to estimate the size of the new 
technology-based firm population in Finland (research question 1). Table 5 summarises 
the use of data in this research in relation to the research questions. 

Table 5 Research questions in relation to data sources. 

 

 

 

Research 
question 

Data source Information Selection of firms 

Research 
question one 

Statistics Finland 
data-base 

Time series on the 
number of firms, 
sales and 
employment 

All firms, small and 
medium sized firms 
and tech firms 

Research 
questions two 
and three 

Aalto University’s  
research data-base 
of 2380 firms 

Time series of 
employment and 
sales information 

New firms with full 
sales or employment 
time series between 
2002-2008 

Research 
question four 

Aalto University’s  
research data-base 
of 2380 firms 

Time series of 
survey information  

New vs. old 
technology based 
firms 

Research 
questions five 
and six 

Aalto University’s  
research data-base 
of 2380 firms 

Time series of 
survey information 
and sales 
information 

New and old 
technology based 
firms 
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3.2. The questionnaire 

The questionnaire and modifications thereto were developed by the six-person research 
group. Special attention in the development was paid in reducing the potential for 
method biases i.e. those biases in research results that are due to problems in 
questionnaire design.  The main goals of the questionnaire development were: to have 
the cover letter motivate recipients to respond to the survey, to make the answering 
instructions clear, to make the questions clear and unambiguous, and to ensure that 
items can be answered without excessive effort. All these actions have been seen to 
reduce the potential of common method bias (Podsakoff et. al.,2003). In the process of 
developing the questionnaire, the overall areas were discussed first and then specific 
questions were sought under each area by searching the existing literature. Secondly, 
questions were written down and circulated among the members of the research group 
and some modifications were made. After the questionnaire was finalised, surveys were 
conducted by sending an email to firm representatives, requesting them to log on to the 
website and fill in the questionnaire. Respondents also provided important feedback 
that has been taken into account in further modifications of the questionnaire. By the 
time of the study, one follow-up survey was conducted by telephone in 2010 on NIY 
firms. The telephone interviewers, who were carefully trained with regard to the 
questionnaire, contacted firm representatives and requested them to log on to the 
system and fill in the form. If this was not possible, the firm representatives were asked 
to answer questions over the phone. The feedback from telephone interviews was 
written down and applied to further questionnaire development. The telephone 
interview responses did not differ from the other responses. Firms that responded by 
telephone interviews were almost identical in terms of size and foundation year to those 
that answered through the Internet (Appendix 3). A table in Appendix 2 shows the 
results of non-respondent analysis, in which the first respondents are compared with 
those that have been the last to answer. The only difference that can be found is with 
the “NIY firms” in their base survey. However, this survey is on-going, which means 
that new firms joining the intervention programme are requested to answer the survey 
questions as they are accepted. Therefore, it is unlikely that early and late respondents 
would exist. Overall, it can be concluded that non-response bias is not a problem in this 
study. 

 

3.3. The constructs of the model 

This section covers the operationalisation, inter-item reliability and descriptive 
statistics of the research model’s constructs. Constructs often refer to abstract concepts 
such as entrepreneurial orientation. This term reminds readers that the building blocks 
of theory consist of mental constructions or images (Dooley, 2001).  

The basic principle in this study was that, whenever possible, only previously validated 
measures of constructs were used. Fortunately, it was possible to find and apply 
previously validated measures for almost all constructs. In order to assess construct 
validity, a factor analysis was carried out for all constructs having more than one 
measurement item. Most of the items were measured following the Likert scale, 
ranging from one to seven, where some items were reverse coded. Cronbach’s alpha 
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coefficients were calculated to check the inter-item reliabilities of composite indices; 
those coefficients are represented in this section. If a construct had a Cronbach’s alpha 
value of 0.5 or higher, it was considered sufficient for research purposes. Those factors 
with an inter-item reliability of between 0.5 and 0.7 were considered to have moderate 
reliability and those with a Cronbach’s alpha coefficient of above 0.7 were considered to 
have good reliability. In order to display the descriptive statistics, factor loading was 
used to calculate weighted arithmetic averages from the items that belong to the factor.  

The study’s research model (see Figure 6) includes firm growth as the ultimate 
dependent variable. Entrepreneurial orientation, operational and financial resource 
mobilisation, serve as explanatory variables in the first section of the model, while a 
firm’s experienced growth and its identification with a practitioners’ community were 
considered to be independent variables in the second model. The nature of 
practitioners’ community, technological distinctiveness, technological systemism and 
age of an organisation were considered to be moderating variables. Control variables 
included size, industry affiliation, growth orientation and geographical location. 

The reliability analysis of the constructs of the model was conducted in the “Aalto 
University’s research database”, with all firms for which information has been collected 
in the evaluation project of Tekes-financed firms. It has been suggested that the 
number of observations in factor analysis should be even over one thousand (cf. review 
studies e.g. MacCallum et al., 1999).  Therefore all firms in data-base are used, instead 
of sample firms and consequently, the number of observations is higher than that 
experienced later in the analysis of this study. Table 6 displays the basic descriptive 
statistics for the study’s variables for firms in the database that can be seen as 
technology-based firms. All variables that measure these constructs, except the one for 
financial resource mobilisation, consist of more than one measurement item. 
Cronbach’s alpha values are above the 0.7 threshold, which implies that they are 
suitable for research purposes. The variable of operational resource mobilisation has 
the lowest Cronbach’s alpha value of 0.6866. This can be considered as sufficiently 
reliable to be included in the analysis. 
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Table 6 Descriptive statistics of the variables of the model. 

 
 

 

 

 

 

 

 

 

 

 

 

 

Entrepreneurial orientation 

Three items are used to measure entrepreneurial orientation: the first considers 
managers’ preferences towards risk taking, the second considers the need for bold 
actions, and the third considers pro-activeness. All items were measured on a Likert 
scale from 1 to 7, where 7 represents greater risk-taking, boldness and pro-activeness. 
Recalling that the often-used operationalisation of entrepreneurial orientation includes 
9 items, it can be seen that the measurement applied here is different (Covin & al. 
1989). The Cronbach’s alpha for the composite index is 0.8538, which reflects its good 
reliability as a measure. The mean of entrepreneurial orientation (4.39) hints that, on 
average, firms show some degree of entrepreneurial orientation. Individual responses 
range from one to seven. 

 

Table 7 Factor loadings of the entrepreneurial orientation variable. 

 

 

 

 

  

 N Mean Std. Dev Number 
of items 

Cronbach
alpha 

Entrepreneurial 
orientation 

1364 4.39 1.46 3 0.8538 

Operational resource 
mobilisation 

1340 3.67 1.09 4 0.6866 

Financial resource 
mobilisation 

1362 3.84 1.86 1 - 

Identification with a 
community of practice 

1295 3.46 1.36 5 0.9107 

Nature of community of 
practice 

1188 3.45 1.39 5 0.9183 

Technological 
distinctitveness 

383 5.41 1.23 5 0.8847 

Technological systemism 318 2.79 1.38 4 0.8960 

Growth orientation 1360 4.46 1.40 3 0.7634 

 Factor loadings 

In general, our managers prefer high risk and return to low risk 0.7907 

Bold moves are often necessary to meet our goals 0.8039 

In uncertainty, we prefer to act rather than wait 0.7659 
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Resource mobilisation  

The measurement of resource mobilisation was originally planned to cover all resources 
in a single scale. However, the confirmatory factor analysis showed that the item that 
captures how easy it is for a firm to access finance did not load with other items 
(appendix 4). Therefore, it was decided that it is a dimension of resource mobilisation 
of its own. Theoretically, this makes sense. For example, as Katila et al. (2008) 
explained, financial resources are easily transformable to other kinds of resources and 
it is more time-consuming to accumulate operational resources. Therefore, they are 
clearly different in nature.  

In the end, operational resource mobilisation is measured through four items. This 
variable aims to capture the degree to which a firm can mobilise distributional, advice 
and human resources from the external environment. All items are measured in a 
reversed Likert scale from 1 to 7; values close to one indicate ease in resource 
mobilisation. The resource mobilisation variable has a Cronbach’s alpha coefficient of 
0.6866, which can be considered sufficient. This variable has a mean of 3.67, which is 
close to the midpoint of the scale; on average, therefore, the respondents do not 
perceive extreme ease or difficulty in resource mobilisation. The entire range of 
answers was reported, which reveals that there is heterogeneity among sampled firms. 
The financial resource mobilisation variable consists of the item “we can easily access 
finance for our venture”. The mean for this variable is 3.84, which means that, with 
regard to financial resource mobilisation, respondents do not perceive extreme ease or 
difficulty. Also, all values are reported for this variable, indicating that there is 
heterogeneity within the sample. In fact, the standard deviation is highest of all 
variables in the model, which indicates the highest variation for this particular variable. 
Part of this, however, can be due to it being measured by a single item. 

Table 8 Factor loadings of the operational resources variable. 

 

 

 

 

 

 

Table 9 Financial resource mobilisation. 

 

 

 Factor loadings 

 We can easily access skilled managers for our venture  0.7186 

 We can easily access consultants and advice for our venture  0.4546 

 We can easily access skilled employees for our venture  0.6787 

 We can easily access supply channels for our venture  0.4568 

 We can easily access finance for our venture  - 
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Identification with a community of practice 

The measurement of the scale “identification with a practitioners’ community” is done 
using five items adopted from Autio et al. (2008). All items were measured on a Likert 
scale from 1 to 7, where 7 represents greater agreement with items that consider the 
existence, identity, members, advantages and importance of a given community. The 
composite index has a Cronbach’s alpha coefficient of 0.9107, which could be 
considered very good. This variable has a mean that is above the exact midpoint of the 
scale, which means that, on average, the respondents do not feel strongly about a 
community of practice in their area of operation. Again, the entire range of answers was 
reported for the summarised index, which indicates the existence of heterogeneity. 

 

Table 10 Factor loadings of the identification with a community of practice variable. 

 

 

Nature of a community of practice 

The second variable concerning communities of practice includes five Likert scale items 
from 1 to 7, all of which aim to capture the nature of the co-operation between firms 
included in the community. Specifically, the items are related to regularity on 
information exchange, informal collaboration, workshop participation, joint research 
and development projects and communication. Again, 7 represents greater agreement 
with items, so higher values indicate deeper co-operation within a community. The 
scale has a Cronbach’s alpha value of 0.9183, which indicates the high reliability of this 
variable. Like the other community of practice variable, this scale has a mean that is 
almost exactly in the midpoint of the scale, indicating that, on average, the respondents 
do not feel strongly about a community of practice in their area of operation. Again, the 
entire range of answers was reported for the summarised index, which indicates the 
existence of heterogeneity. 

 

 Factor loadings 

There exists a cohesive practitioner community in this business 0.7505 

This practitioner community has a strong identity 0.8742 

Everyone knows who belongs to this community and who doesn’t 0.8437 

This community benefits all companies in our business 0.8185 

This community determines how the business will develop 0.7991 
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Table 11 Factor loadings of the nature of community of practice variable. 

 

 

 

Technological distinctiveness  

The technological distinctiveness variable is measured through five Likert scale items 
that were adopted from Yli-Renko (1998). However, the item “our technology is highly 
sophisticated and complex” was replaced with “our products and services are based on 
high technology” and “our products are unique in the market”. The measure aims to 
capture the extent to which a firm has a technological edge over its competitors and the 
extent to which a firm emphasises research and development in its operations. The 
Cronbach’s alpha value for this variable is 0.8847, which can be considered good. This 
variable has a mean of 5.41, which is above the midpoint of the scale. On average, 
therefore, the applied technology is believed to distinguish firms from their competitors 
and there is an emphasis on research and development. This could be expected, 
recalling that target firms are technology firms that have utilised public research and 
development support in their operations. In comparison, the Cronbach’s alpha in Yli-
Renko’s (1998) sample of UK high-tech firms was 0.79 and the mean of the variable 
was 4.84. Therefore, the measure seems to work better with modifications and Finnish 
Tekes-financed firms perceive higher technological distinctiveness for their firms.  

 Factor 
loadings 

Members of this community of practice regularly exchange information 0.8938 

Members of this community of practice often collaborate informally 0.8680 

Members of this community of practice often participate in the same 
workshops 

0.7368 

Members of this community of practice often launch joint research and 
development projects 

0.7965 

Communication among members of the community of practice is open 
and frequent 

0.8625 
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Table 12 Factor loadings of the technological distinctiveness variable. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Technological systemism 

The technological systemism variable reflects the respondents’ view on how systemic a 
firm’s technology is. The variable consists of four items, all measured on a Likert scale 
from one to seven. Values close to one indicate low systemism and values close to seven 
indicate high systemism. The scale has the Cronbach’s alpha value of 0.8960, which 
reflects the reliability of the measurement. The whole range of values is reported for 
this scale and the mean value is 2.79. Therefore, on average, respondents do not 
perceive their technology to be highly systemic. 

 

Table 13 Factor loadings of the environmental dynamism variable. 

 

 

 Factor loadings 

Our products and services are based on high technology 0.7454 

We invest heavily in R&D 0.7417 

Our products are unique in the market 0.7203 

Our technology is better than competitors' 0.8606 

Our competitive advantage is based on our technology 0.8234 

 Factor 
loadings 

When our product is submitted to customers, customers need to adapt 
their systems 

0.8562 

Our product requires customisation of customers' system interfaces 0.8588 

Our product requires significant changes in customer system 
interoperability 

0.8563 

Our product makes it more difficult to integrate at least two of 
customer's own systems 

0.7075 
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Age 

Previous research has established that firm age is a factor that could be associated with 
a firm’s growth; therefore, it should be used at least as a control variable in growth 
regressions. The present study has applied firm age both as a control variable and a 
moderating variable depending on the model. Age is operationalised as the log of the 
firm’s foundation year. 

 

Performance  

The present study has operationalised performance as a firm’s sales growth. There are 
many ways of measuring sales growth. The operationalisation in this study follows the 
lagged variable method applied by Yli-Renko (1998), for example. Using this method, 
sales growth is measured as experienced sales in time t such that sales at time t-1 are 
controlled for in the regression equation. This lagged variable technique helps avoid 
biases that can easily become problematic when absolute or proportional growth 
measures are used (Autio et al., 2007). For example, using a proportional measure 
causes small-firm emphasis bias because even small changes in turnover are relatively 
large in small firms (Autio et al., 2007). On the other hand, absolute growth figures, 
such as annual sales growth in Euros, causes large-firm emphasis bias. These biases are 
avoided when the lagged variable technique is applied (Autio et al., 2007). 

Using control variables in statistical testing means checking that the associations that 
have been explored are not caused by other variables. Controlling for a third variable 
may strengthen an observed causality pattern, reduce it to zero or reverse it. If a third 
variable does not correlate to variables that a causal relation has been found with, 
removing it does not change the finding. Using control variables in the present study 
means that regression analyses considered how the findings behave when the values of 
control variables are held constant.  

 

Management’s growth orientation 

Previous research has established that management growth orientation is an important 
precondition for small-firm growth. Therefore, it is important to include a measure of 
management growth orientation as a control variable growth models. The 
operationalisation of the growth orientation construct followed the method used by 
Autio et al. (2000), Yli-Renko (2001) and Autere (2005). According to this view, having 
growth orientation means (1) that rapid growth is the top priority, (2) that risk is 
accepted to achieve growth, (3) that management growth is considered important 
enough among the various objectives; and (4) that there is a growth target. Because 
different scales were used to measure items all of them were first standardised. The 
confirmatory factor analysis resulted in rejection of the second item of the scale. Three 
items were left for measuring growth orientation, with a Cronbach’s alpha coefficient 
0.7634. The mean of the scale is 4.46, which indicates that, on average, sampled firms 
are growth-oriented.  
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Table 14 Factor loadings of the growth orientation variable. 

 

 

 

 

 

 

Industry 

Different industries may provide different possibilities for growth. For example, there 
are mature industries in which demand does not grow significantly. On the other hand, 
other industries grow rapidly. Depending on the industry, affiliation firms face 
differences in growth opportunities provided by the industry. Therefore, it is important 
to include industry as a control variable in growth regressions. The present study 
operationalised industry as a dummy of whether a firm operates in a high-tech industry 
or other industries. 

 

Location 

Technology firms are often located in areas that provide them with the necessary 
research and development related resources. These are often found in larger cities that 
have research and development facilities and universities located in them. Different 
locations can also vary in the extent to which they provide demand for the services and 
products of a particular firm. Therefore, it is important to include location as a control 
variable in models of small-firm growth. The present study operationalised location as 
a dummy variable that has the value of 1 if a firm is located in larger cities in Finland, 
and zero otherwise.  

 

Size 

The size of a firm may have important consequences for its growth. Therefore, size was 
added as a control variable to the growth model of this study. 

 

 Factor loadings 

We aim for high profitability even if we had to sacrifice growth 0.7299 

We prefer longevity over growth 0.7841 

Sales growth objective importance 0.5620 
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3.4. Statistical methods 

In order to answer the research questions, the study used a number of statistical 
methods. The study employed descriptive statistics, correlation analysis, factor analysis 
and regression analysis. This section covers the use of these methods. 

3.4.1. Factor analysis 

Factor analysis assumes that some factors, which are fewer in number than the 
observed variables, are responsible for the co-variation among observed variables. The 
study carried out confirmatory factor analysis to confirm that the observed variables 
define unobserved theoretical constructs (entrepreneurial orientation, resource 
mobilisation, etc.). The principal component factor analysis was employed when 
carrying out factor analysis. Specifically, the Varimax rotation algorithm was used to 
find factors in which a variable loads highly on one particular factor and as low as 
possible on other factors. The Varimax algorithm is an orthogonal rotation method, 
which means that the rotated factors are uncorrelated with each other. Calculating 
Cronbach’s alpha values for the confirmed factors complements factor analysis when 
assessing the measure’s reliability.   

3.4.2. Descriptive statistics and correlations 

Distributions provide important information about the variability of the values of a 
given variable. It is possible to see how respondents view certain issues, on average, 
and the diversity of these views. Therefore, of the descriptive statistics, besides the 
central figures, fractions and variances (standard deviations) of answers are also of 
interest. Within the analysis of direct distributions, there is also an analysis of 
differences between old and new technology-based firms. The question of whether 
statistically significant differences exist was tested using student’s t-test, which does 
not require that the variable of interest is normally distributed. 

Correlation analysis was used to provide information about the strength of the linear 
relationship between variables. The theoretical parameter used to measure the linear 
relationship between dependent and independent variables is the Pearson coefficient of 
correlation ρ. The parameter value can range from -1 to 1. Values of 1 or -1 indicate 
perfect positive or perfect negative relationships. A value of 0 indicates no linear 
relationship. When this occurs, variables are said to be uncorrelated. 

3.4.3. Regression analysis 

It is important when using statistical research methods to pay attention to what is being 
studied (Ketokivi, 2009). For example, the purpose may be to study the dependence of 
continuous variables or to construct a model to explain variation in the dependent 
variable by the variation in independent variables. In case of linear dependence, using 
correlation coefficient is a sufficient method (Milton et al., 1995). When explaining 
variations of dependent variable by variations of independent variables, the linear 
regression model would be suitable (Milton et al., 1995). The emphasis of the present 
study is on how selected independent variables can explain variation in selected 
dependent variables. This calls for regression methods, and since the data is collected 
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as panel data specifically, panel regression methods were utilised. Besides regression 
analysis, structural equation modelling was also considered as a possible alternative. 
The advantages of structural equation modelling over regression analysis are that it 
allows for multiple dependent variables to be included in the model, that independent 
variables may be allowed to correlate, that it allows feedback loops, and that estimation 
of measurement error is included in the results (Nielsen and Nielsen, 2010). However, 
this possibility is rejected because of the aim of taking advantage of the panel data. 
Structural equation modelling with panel data is likely to lead to a complicated model, 
while widely applied and simple techniques have been established through regression 
methods.  

Panel data is data with two dimensions: the cross-sectional information reflected in the 
differences between subjects (firms in this case) and the time-series information 
reflected in the changes within subjects over time. Benefits of panel data include (i) 
more informative data, more variability, less collinearity among variables, more 
degrees of freedom and more efficiency; (ii) better ability to study the dynamics of 
adjustment; (iii) the ability to detect effects that are not present in cross-section or 
time-series data; and (iv) the ability to apply more complicated models (Baltagi, 2005). 
Also, a researcher may be able to reduce the problems caused by unobserved 
heterogeneity, simultaneity and measurement error (Ilmakunnas, 2010).    

There are three alternative ways to carry out panel regression: fixed effect model, 
between effects model and random effect model (Wooldridge, 2009). Using fixed effect 
models may make it possible to control for omitted variables that differ between cases 
(firms) but are constant over time (Wooldridge, 2009). In this case, the only omitted 
variables that may bias the estimation results are time-varying omitted variables 
(Wooldridge, 2009). In a firm panel, constant omitted variables could be, for example, 
stable firm-specific issues such as firm culture. By using between-effects models, it is 
possible to control for omitted variables that are constant between cases but change 
over time (Wooldridge, 2009). In a firm panel, these omitted variables could be stable 
issues such as taxation. Random effect models take into account the fact that some 
omitted variables may be constant over time but vary between cases and others may be 
fixed for cases but are constant over time (Wooldridge, 2009). According to Baltagi 
(2005), the fixed effect model is an appropriate specification if focusing on a specific set 
of N firms and if the inference is restricted to the behaviour of these sets of firms. The 
random effects model is appropriate specification if drawing N firms randomly from a 
large population (Baltagi, 2005). The fact that the sample of this study is not randomly 
drawn from the new technology-based firm population would suggest that fixed effect 
modelling could be an appropriate specification. Another strong argument for using 
fixed effect specification is to reduce the bias caused by unobserved variables.     

A panel data regression takes the form Y_i_t = (β_1)((X)_1_i_t )+...+ 
(β_k)((X)_k_i_t) +( a_i) +( u_i_t), t=1,....T , where β_j are the parameters to estimate, 
a_i is the unobserved firm specific effect and u_i_t is the idiosyncratic error term (or 
remainder disturbance) (Wooldridge, 2009). In order to be able to apply fixed or 
random effects estimation, a researcher must ensure that certain assumptions are met. 
In particular, for the fixed effects model, it must be possible to assume (i) that there are 
no perfect linear relationships among the explanatory variables; (ii) that for each period 
t, the idiosyncratic error (u_i_t) is uncorrelated with each explanatory variable; (iii) 
that the idiosyncratic errors of different periods are uncorrelated (i.e., no serial 
correlation of error terms); and (iv) that the idiosyncratic error (u_i_t) is 
homoskedastic (i.e., that the variance of the idiosyncratic error (u_i_t) is constant). In 
addition, for random effects modelling one must be able to assume (v) that the 
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unobserved effect (a_i) is homoskedastic; that is, that the variance of the unobserved 
effect (a_i) is constant; and (vi) that for each time period t the unobserved effect (a_i) 
is uncorrelated with each explanatory variable (cf. Wooldridge, 2009 chapter 14). The 
last of these assumptions, (vi), rules out a correlation between the unobserved effect 
and the explanatory variables and it is the key distinction between fixed effects and 
random effects (Wooldridge, 2009). In many settings, however, independent variables 
are outcomes of choice processes and likely to be correlated with the firm-specific 
unobserved effect, which is also the case in this study; therefore, the use of fixed effects 
model is supported (Wooldridge, 2009). 

To cope with the above-mentioned conditions in this study, the following measures are 
taken. For (i), the correlation matrices are analysed in order to detect high correlations 
between independent variables. For (ii), it is assumed that there is no correlation 
between the idiosyncratic error and explanatory variables. For (iii) and (iv), the 
clustered standard error option of Stata, which controls for heteroskedasticity and 
autocorrelation, is used.  

In the interpretation of the results from fixed effects regression, special interest is paid 
in three areas. The first of these is how well the variation among independent variables 
explains the variation in the dependent variable. This is indicated by the multiple 
correlation coefficient R². The second is the relative impact of different factors in 
explaining the variation in the dependent variable, indicated by standardised 
regression coefficients. The third area is an examination of whether the model is 
relevant, as revealed by the Wald Chi-squared statistic. 

How much of total variability in dependent variable is explained by fitted regression 
model? To answer this question, the study used the coefficient of multiple 
determination R². Panel regression output lists three measures for R²: within, between 
and overall. Of these, the within R² one is of interest in fixed effect modelling. 
Specifically, this is interpreted as the amount of time variation in the y_i_t that is 
explained by the time variation in the explanatory variables (Wooldridge, 2009). 
Multiplying R² by 100 percent creates the percentage of the variation in dependent 
variable explained by the fitted regression equation. Values of R² near 1 are taken to 
indicate that the model explains the data well (Milton et al., 1995). There are no hard 
and fast rules concerning the interpretation of R²; instead, it is a somewhat subjective 
matter dependent. An R² value of 50 percent could be considered very large in a social 
science setting where human subjects are involved. However, the same figure could be 
considered very small in a designed experiment. Therefore, the interpretation is left to 
the subject matter expert, in this case the researcher. The suggested interpretation for 
R² is that values between 0 and 25 percent represent a weak linear trend, R² values 
between 25 and 80 percent represent a moderate linear trend, and R² values over 80 
percentrepresent a strong linear trend (Milton et al., 1995).  

The interpretation of beta values in fixed effect or random effects estimation is different 
from cross-section OLS analysis because of the time dimension involved. In fixed effect 
modelling, the coefficients indicate how much y changes when xs change over time 
(Torres-Reyna, 2011). In random effect modelling, beta values include the between-
units effect in addition to the within-unit effect. Therefore, the correct interpretation of 
the beta coefficient is that the average effect of x over y when x changes across time and 
between firms by one unit (Torres-Reyna, 2011). In evaluating whether the model is 
relevant, the Wald Chi-squared statistics is used. This statistic from the F test revels 
whether all the coefficients of the model are other than zero (Torres-Reyna, 2011). 
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3.5. Reliability and validity 

The ability of a study to contribute to the theoretical development in a research field is 
evaluated in terms of reliability, validity and generalisability (Uusitalo, 1991). Below, 
the quality of the present study is represented by analysing these different areas 
through these areas (Table 15).  

Reliability is understood as the replicability of the results of the study in a repeated 
measurement. Validity refers to the extent to which the study measures and tests the 
phenomenon that it is assumed to examine. Therefore, validity belongs not just to 
measure but also depends on the fit between measure and its label. Validity is the most 
important aspect of measurement. High validity implies high reliability and close 
correspondence of the measure with target construct (Dooley, 2001). Entrepreneurship 
research is concerned with the same problem that Dooley (2001) pointed out as being a 
problem in social sciences in general. In the worst case, an indicator may measure 
something other than the construct of interest or it may measure nothing at all. 
Generalisability refers to how broadly the findings of a study can be generalised into the 
contexts outside the setting of the study (Lukka & Kasanen, 1993). This dimension can 
also be understood as external validity. A researcher must at least address 
representativeness and generalisability in the other context when addressing 
generalisability. 
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Table 15 Dimensions of the quality of the study. 

Reliability Reliability of data sources 

Reliability of measures 

Validity Content validity 

- construct covers all relevant facets of a concept 

Construct validity 

- construct theoretically reflects the phenomenon under study 

- discriminant validity: constructs of a study are conceptually 
distinct 

- convergent validity: different measures of same construct are 
correlated 

Criterion related validity 

- results are in consonance with theory and previous results 

- concurrent validity: measure is associated with previously 
validated measure 

- predictive validity: measure predicts another measure as 
expected in theory 

Generalizability 

 

- Representativeness: sample is representative of population 

- Generalizabilty to other contexts 

3.5.1. Reliability 

Measuring means that numerical values are attached to a feature of the object of study. 
Reliability addresses the issue of whether the value remains the same when 
measurement operations are repeated (Uusitalo, 1999). Measurement errors in survey 
research can be due to factors such as respondents not remembering the true state of 
affairs or misunderstanding the statements of the survey. Measurement errors may also 
appear because of mistakes in saving the data in the database (Uusitalo, 1999). Despite 
the fact that the highest possible reliability should be the target of the study, weak 
reliability does not necessarily prohibit a study from being successful. Along with 
carrying out research, one should also consider the reliability of measurement, as this 
makes it possible to evaluate the possible effects that measurement errors have on the 
research results. 
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The main method of improving and assessing the reliability of data in survey is to use 
multiple items to measure a construct within a single test (Bryman, 2004). Cronbach’s 
alpha is a reliability coefficient that is commonly used to estimate the reliability, or 
internal consistency of multi-item constructs. The value of Cronbach’s alpha is 
calculated by the number of measurement items used to define the constructs and the 
average correlations of each item with every other. A Cronbach’s alpha value greater 
than 0.7 indicates good internal consistency for a multi-item construct (Bryman, 2004). 
Dooley (2001) suggested that measures with reliability of less than 0.5 should be 
avoided, while measures with modest reliability, from 0.5 to 0.7, may be used (Dooley, 
2001). The majority of the study’s constructs were operationalised using multiple 
items. All multi-item measures, except the one for operational resource mobilisation, 
have Cronbach’s alpha values over the 0.7 threshold and the value of the operational 
resource mobilisation variable is 0.6866. Overall, these statistics suggest that the 
reliability of measures is not a problem in this study. 

3.5.2. Validity 

Content validity (Face validity) means closely considering a measure’s content; it is 
especially important when the measure does not have criteria (agreed-on standards) 
(Dooley, 2001). Content validity depends on the judge’s subjective judgement. As a 
result, the content validity measure does not provide a quantitative coefficient; instead, 
it is an expert opinion about the degree to which a measure covers all the meanings 
included within the concept. In this study, content validity is enhanced by examining 
the extant literature to see how other authors have used the concept. In this way, the 
previous researchers’ opinions about the contents of a measure form the basis for the 
studies in the present study. In addition, all research questionnaires have been 
designed in co-operation between various senior and junior researchers; therefore, the 
expert opinions are included in the content of measures.   

Construct validity means assessing how well the test or measure reflects the target 
construct (Dooley, 2001). The abstract nature of constructs made it difficult to settle 
the construct validity of the measures. At best, it is possible to gather evidence that 
strengthens or weakens confidence in the measure’s construct validity (Dooley, 2001). 
Construct validity can be divided into convergent validity and discriminant validity. 
Convergent validity is the degree to which multiple attempts to measure the same 
concept are consistent, while discriminant validity is the degree to which measures of 
different concepts are distinct. In the present study, construct validity is enhanced by 
carefully defining constructs, by factor analysis, by examining correlation between 
variables and by analysing whether the measurement remains stable over different 
periods. Specifically, a confirmatory factor analysis was used to analyse the 
discriminant validity of each construct. As can be seen from Appendix 4, which 
presents the results of the factor analysis separately for actual variables in the models 
and control variables, individual items for each construct load well on a particular 
construct without cross-loadings. Two observations especially emerge from the tables. 
First is that financial resource mobilisation seems to be a left-over and this supports 
having it as a separate measure from other type of resource mobilisation. The second is 
that all items related to firms’ communities of practice load on a one factor i.e. they 
might be representing the same phenomenon instead of two and could therefore be 
considered as one construct. In this study they are, however, considered as two 
separate issues. Special attention is paid in the analysis and in drawing conclusions 
when it comes to these measures.         
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Criterion-related validity involves correlating the criterion with the new measure that is 
being assessed. Such a correlation provides the criterion validity coefficient. Criterion 
means the existing measure that is accepted as the best or perfect indicator of the target 
concept or behaviour (Dooley, 2001). According to Borhnstead (1983), the use of 
criterion-related validity in survey research has been rare because there is a lack of 
empirical criteria against which the criteria can be assessed (Bohrnstead, 1983). Also in 
this study, where the measures are mainly abstract, constructs are based on theory 
instead of other empirical variables.  

3.5.3. Generalisability 

The first issue concerning the generalisability of the study is representativeness. In 
order to receive a representative sample, it is important to first identify the population 
that is being studied. For example, if a researcher wants to conduct research on new 
technology-based firms, he or she needs to know the extent of this phenomenon. Then, 
given that it would be costly and in many cases impossible to reach all members of a 
given population, the second step is to find a way to generate a random sample from 
the population. In order to help consider the extent of the generalisability, this study 
has attempted to estimate the extent of the phenomenon of new technology-based firms 
in Finland. Later studies on this topic may utilise this information when planning their 
studies. What clearly has a negative influence on the generalisability of this study is the 
fact that the sample is not random. Therefore, even though generalisations are 
considered in different sections of this study, ultimately the results do not apply to the 
Finnish new technology-based firm population.      

Regarding the generalisability of the research results over other contexts, there is not 
much a researcher can do. At best, it is possible to compare research results to similar 
studies in other contexts. This is done in various sections of this research. 
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4 DESCRIPTIONS ABOUT NEW TECHNOLOGY-BASED 
FIRMS 

This chapter presents the first set of empirical results in three sections. Section 4.1 aims 
to answer research question 1 – “How large is the population of new technology-based 
firms in Finland?” – by estimating the size of the population of new technology-based 
firms in Finland in 2002. Section 4.2 seeks to answer research question 2 – “What 
kinds of development can be found in employment and sales time series of new 
technology-based firms?” – and research question 3 – “What kinds of internal 
dynamics of sales and employment development can be found within the population of 
new technology-based firms?” It does this by testing propositions that were developed 
in the theory part concerning new technology-based firm growth. Section 4.3 uses 
descriptive statistics to describe the differences and similarities between new and old 
technology-based firms. Dimensions in this analysis include: (1) firm characteristics, 
(2) technology, (3) perception on operating environment, and (4) networking. An 
answer is sought to research question 4: “Do new technology-based firms differ from 
old technology-based firms in terms of firm characteristics, technology, perceptions on 
operating environment and networking?” Section 4.4 summarises the results of this 
chapter.  

4.1. The relative size of the new technology-based firm population in 
Finland 

The starting point for the first empirical analysis is the missing information about the 
size of the new technology-based firm population. In order to gain an idea of the role 
that new technology-based firms play in Finland, publicly available statistics from the 
Statistics Finland (www.tilastokeskus.fi) were analysed. This analysis proceeded from 
the overall firm population in Finland to small and medium-sized firms, then to small 
and medium-sized technology-based firms and finally to estimating the size of the new 
technology-based firm population in Finland in 2002. 

This section’s technology firm analysis is based on the industry classification NACE 
2002 (TOL 2002) because the period under inspection in this research is from 2002 to 
2008. Compromises had to be made when manipulating the data because not all 
specifications were suitable for the needs of this research. Overall, however, the 
statistics provided an approximation of the size of the new technology-based sector in 
Finland in the first decade of the 21st century. One limitation is that the classification 
was revised in 2008 from NACE 2002 to NACE 2008. Because of this, it was decided 
that analysing the time series of firms in technology sectors from 2001 to 2007 
provided a sufficient description of the magnitude of the technology-based firm 
phenomenon. Appendix 5 presents a table on employment, sales and number of firms 
in technology sectors according to the NACE 2008 classification. This table only covers 
2007, 2008 and 2009 and is no longer comparable with earlier classifications. The 
analysis starts with some statistics that concern the overall Finnish firm population. 
These statistics cover the period from 2001 to 2009.   

Overall, the number of firms in Finland in 2009 was 320682. This was 95835 more 
firms than in year 2001. The number of firms grew steadily during the period from 
2001 to 2007 and the largest yearly increase of 23 percent took place from 2006 to 
2007. Likewise, the number of employed people increased from 2001 to 2007 to such 
an extent that in 2009 there were 132000 more people employed by the firm 
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population than in 2001. Mostly the increase has taken place at the end of the period. 
Nominal growth in aggregate sales has taken place every year. The largest increase, 9 
percent, took place from 2005 to 2006; in nominal euros, the increase was 64554 
million euros from 2001 to 2009. 

 

Table 16 Number of firms, employees (as thousand persons) and sales (as million euros) in 
Finland from 2001 to 2007. 

 

Table 17 shows the sales size distribution of Finnish firm population. By looking at the 
distribution during 2001 and 2009, it can be seen that the majority of firms are micro 
firms with sales of less than 2000000 EUR. In all size categories, the number of firms 
increased from 2001 to 2009. 

 

Table 17 Number of firms in different size categories. 

  2001 2002 2003 2004 2005 2006 2007 2008 2009 

Firms 224847 226593 228422 232305 236435 250378 308917 320952 320682 

change  1 % 1 % 2 % 2 % 6 % 23 % 4 % 0% 

Employees, 
persons 

1318 1315 1308 1312 1328 1377 1481 1502 1447 

change  0 % -1 % 0 % 1 % 4 % 8 % 1% -4% 

Sales, Meur 271662 274294 284082 299916 318519 347570 374588 396591 336216 

change   1 % 4 % 6 % 6 % 9 % 8 % 6% -15% 

Sales 2001 2002 2003 2004 2005 2006 2007 2008 2009 

< 1 Teur 8241 8364 8266 8408 9392 12176 62643 64108 63351 

1  -  39 65897 65762 65971 66409 66305 69837 71066 73121 75426 

40  -  99 56852 57514 58083 59056 59761 62266 64647 67532 68542 

100  -  399 56788 57639 57999 58976 60114 62997 65239 68631 67632 

400 -  1 999 26604 26746 27391 28383 29337 30945 32295 33760 32942 

2000  -  9999 7875 7948 8029 8273 8580 9076 9696 10293 9659 

10 000 - 39999 1786 1806 1829 1916 2021 2134 2341 2493 2195 

40 000-199 999 644 655 691 706 732 740 768 779 709 

200 000  - 160 159 163 178 193 207 222 317 287 

Sum 224847 226593 228422 232305 236435 250378 308917 320952 320682 
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Table 18 calculates the share of firms with sales less than 2000000 EUR and it can be 
seen that share of micro firms is steadily around 95 percent of all firms. When we look 
at all small and medium-sized firms in comparison to all firms, this share grows to over 
99 percent. It should be noted here that (in this data from Statistics Finland) micro 
firms are considered to be those with sales less than 2000000 EUR, and as small and 
medium-sized firms micro firms plus those firms with sales less than 40000000 EUR. 

Table 18 Number (in thousands of firms) and share of micro and small and medium-sized 
firms of all firms. 

 

 

 

 

 

 

Employment by micro firms and small and medium-sized firms has remained at 
virtually the same level. Micro firms accounted for 36.1 percent of all firm employment 
in 2001 and 38.7 percent in 2009. When small and medium-sized firms are added to 
this figure, the aggregate employment almost doubles to 62.9 percent in 2001 and 66.0 
percent in 2009. By 2009, almost one million Finnish people – one-fifth of the 
population – were employed by the small business sector. 

Table 19 Employment by micro and small and medium-sized firms (as thousands of 
persons) and their share of total firm employment. 

 

 

 

 

 

 

 

The figures on aggregate sales of micro and small and medium-sized businesses show 
that these firms have had a more minor role in the economy in terms of generating 
sales than as employers (see Table 20). Micro firms accounted for 14.6 percent of the 
aggregate sales in Finland in 2001 and 14.3 percent in 2009. This share was stable 
throughout the period in question. When small and medium-sized firms are added to 
this figure, the share from total sales increases to 39.1 percent in 2001 and 38.4 percent 
in 2009. 

 Firms 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Micro. firms 214 216 217 221 224 238 295 307 307 

Micro % 95.3 95.3 95.3 95.2 95.1 95.1 95.8 95.7 96.0 

SME firms 224 225 227 231 235 249 307 319 319 

SME % 99.6 99.6 99.6 99.6 99.6 99.6 99.7 99.6 99.7 

 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Micro. persons 476 478 470 470 473 492 561 557 560 

Micro % 36.1 36.4 35.9 35.9 35.6 35.7 37.9 37.1 38.7 

SME. persons 830 836 823 826 834 871 955 964 955 

SME % 62.9 63.6 62.9 63.0 62.8 63.2 64.5 64.2 66.0 
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Table 20 Sales by micro and small and medium-sized firms (in millions of  euros) and their 
share of all firms’ sales. 

  
 

The aggregate firm population statistics provides necessary information about which 
figures regarding technology sectors can be compared. Approximations of the size of 
the new technology-based firms’ population in Finland relied on the EUROSTAT 
classifications of the technology sectors from 2006, with the idea that these 
classifications could be used with the Statistics Finland’s time series from 2001 to 
2007. In the EUROSTAT classification technology sectors are divided into high 
technology manufacturing, medium high-technology manufacturing, low and medium-
low technology manufacturing and high technology knowledge-intensive sectors 
according to the NACE Rev. 1.1 codes (NACE 2002) (see Table 21). This classification was 
used below to approximate the size of the technology sector in terms of the number of 
firms, sales and employees. The two-digit level is used because only that level was 
available in the Statistics Finland database. As mentioned earlier, a table is presented in 
Appendix 5 for 2007–2009 that uses NACE Rev. 2.2 (NACE 2008) codes. This table 
demonstrates that different classifications are not comparable, and therefore for the 
purposes of this research, it is sufficient to cover the period from 2001 to 2007.  

 

Sales 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Micro. Meur 39577 39831 40457 41582 42767 44908 46900 49025 48079 

Micro % 14.6 14.5 14.2 13.9 13.4 12.9 12.5 12.3 14.3 

SME. Meur 106124 106832 108194 111894 115922 122484 131190 138356 129249 

SME % 39.1 38.9 38.1 37.3 36.4 35.2 35.0 34.8 38.4 
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Table 21 Technology sectors according to EUROSTAT classification. 

 
Technology Sector NACE Rev. 1.1 codes (NACE 2002): 

 

 

High technology manufacturing 

30 Manufacture of office machinery and computers  
32 Manufacture of radio, television and communication 
equipment and apparatus  
33 Manufacture of medical, precision and optical 
instruments, watches and clocks 

 
Medium high technology 
manufacturing 
 

24 Manufacture of chemicals and chemical products 
29 Manufacture of machinery and equipment n.e.c. 
31 Manufacture of electrical machinery and apparatus n.e.c. 
34 and 35 Manufacture of transport equipment 

Low and medium low 
technology 
manufacturing 
 

15 to 22 Manufacture of food products, beverages and 
tobacco; textiles and textile products; leather and 
leather products; wood and wood products; pulp, 
paper and paper products, publishing and printing 
23 Manufacture of coke, refined petroleum products 
and nuclear fuel 
25 to 28 Manufacture of rubber and plastic products; 
basic metals and fabricated metal products; other non-
metallic mineral products 
36 to 37 Manufacturing n.e.c. 
 

High tech knowledge intensive 

services  

64 Post and telecommunications 
72 Computer and related activities 
73 Research and development 

 

 

The number of firms in the technology sectors of the economy remained relatively 
stable between 2001 and 2007. The number of firms in 2001 across all tech sectors was 
30428, rising to 31571 in 2007. The sectors’ share of all firms in Finland decreased from 
13.5 percent to 10.2 percent during this time, while the total firm population grew more 
rapidly than in technology sectors. The number of firms in high-technology 
manufacturing fell from 1239 to 1209. In low- and medium-technology manufacturing, 
the number dropped from 19279 to 18774. The number of firms in the medium-high-
technology sector increased from 5185 to 5203. In high-technology knowledge intensive 
services, the number of firms increased by 35 percent from 4725 in 2001 to 6388 in 
2007. Thus, the new activity in terms of new firms seems to have been most apparent in 
the high-technology services area around the start of the new millennium. 
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Table 22 The number of technology firms and their share of all firms.  

 

Despite the steady increase in the number of firms in high-technology services, 
employment remained relatively stable with these firms. Whereas the number of 
employed people in 2001 was 82146, the corresponding number in 2007 was 83846, 
which represents a 2 percent increase. Employment figures show that employment fell 
in all other technology sectors as well and the technology sector’s overall share of 
employment fell from 38.6 percent to 32.9 percent. Statistics also reveal that each 
technology sector’s share of employment is larger than its share of the firm population. 

Table 23 Number of employees in technology sectors (in thousands of persons) and 
employment share of all firms’ employment. 

 
 

  
High tech 
manufacturing 

Medium high 
tech 
manufacturing 

Low and medium 
low tech 
manufacturing 

High tech 
knowledge 
intensive 
services 

All 
firms 

All tech 
sectors 

  N % N % N % N %  % 

2001 1239 0..6 5185 2.3 19279 8.6 4725 2.1 224847 13.5 

2002 1233 0..5 5178 2.3 19012 8.4 4885 2.2 226593 13.4 

2003 1207 0.5 5132 2.2 18625 8.2 5001 2.2 228422 13.1 

2004 1198 0.5 5147 2.2 18573 8.0 5325 2.3 232305 13.0 

2005 1198 0.5 5100 2.2 18402 7.8 5525 2.3 236435 12.8 

2006 1205 0.5 5121 2.0 18327 7.3 5922 2.4 250378 12.2 

2007 1206 0.4 5203 1.7 18774 6.1 6388 2.1 308917 10.2 

  
High tech 
manufacturing 

Medium high 
tech 
manufacturing 

Low and medium 
low tech 
manufacturing 

High tech 
knowledge 
intensive 
services 

All 
firms 

All tech 
sectors 

  Persons % Persons % Persons % Persons % Persons % 
2001 52 4.0 114 8.7 258 19.6 82 6.2 1318 38.6 
2002 47 3.6 115 8.8 253 19.3 80 6.1 1315 37.8 
2003 47 3.6 110 8.5 246 18.8 79 6.1 1308 37.0 
2004 47 3.6 107 8.2 245 18.7 80 6.1 1312 36.6 
2005 48 3.6 107 8.1 239 18.0 77 5.8 1328 35.6 
2006 47 3.4 108 7.9 243 17.7 82 6.0 1377 34.9 
2007 45 3.1 113 7.7 245 16.5 83 5.7 1481 32.9 
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The share of aggregate sales of all technology sectors from the sales of all firms has 
remained relatively stable. In 2001, all tech firms combined generated 42.7 percent of 
total sales; in 2007, this figure was 41.1 percent. This share is over-proportional to the 
technology sector’s share of firms, which was 13.5 percent in 2001 and 10.2 percent in 
2007. The two extremes among the technology sectors in this respect are high-
technology manufacturing, where the share of the firm population in 2007 was 0.4 
percent and the share of all sales in 2007 was 10.9 percent, and knowledge-intensive 
services, where the share of all firms was 2.1 percent  in 2007 and the share of all sales 
in 2007 was 5.7 percent. The output of technology sectors in terms of sales seems to be 
over-proportional to their share of firms in the economy.  

 

Table 24 Aggregate sales in technology sectors (as millions of euros) and their sales share 
of all firms’ sales. 

 

The analysis of technology sectors in the economy ends with the role of micro and small 
and medium-sized firms in technology sectors analysed among all of the firms in these 
groups. The number of small and medium-sized firms in the technology sectors was 
31139 in 2007, compared to 307927 small and medium-sized firms in the economy in 
2007 in total. The share of all technology firms from all firms in micro and small and 
medium-sized categories decreased slightly from 2001 to 2007. Whereas technology 
micro firms’ share of all micro firms was 12.8 percent in 2001, it was 9.4 percent in 
2007. Among small and medium-sized technology firms, the share fell from 13.4 
percent to 10.1 percent. These decreases are due to a decrease in the number of low- 
and medium-low technology firms. Between 2001 and 2007, the number of these firms 
fell from 17482 to 16331 in the micro firm category and from 19116 to 18116 in the small 
and medium-sized firm category. 

  
High tech 
manufacturing 

Medium high 
tech 
manufacturing 

Low and medium 
low tech 
manufacturing 

High tech 
knowledge 
intensive 
services 

All 
firms 

All tech 
sectors 

  
Sales, 
Meur % 

Sales,   
Meur % 

Sales, 
Meur % 

Sales, 
Meur % 

Sales, 
Meur % 

2001 27292 10.0 23221 8.5 54684 20.1 10780 4.0 271662 42.7 
2002 26673 9.7 22503 8.2 54802 20.0 11848 4.3 274294 42.2 
2003 27775 9.8 22319 7.9 55186 19.4 12667 4.5 284082 41.5 
2004 28652 9.6 23676 7.9 51045 17.0 12751 4.3 299916 38.7 
2005 33030 10.4 25981 8.2 52516 16.5 12319 3.9 318519 38.9 
2006 39114 11.3 29221 8.4 61595 17.7 13552 3.9 347570 41.3 
2007 40729 10.9 33048 8.8 66664 17.8 13470 3.6 374588 41.1 
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Table 25 Number of micro and small and medium-sized firms in technology sectors and 
their share of all micro and small and medium-sized firms. 

 

    High tech 
manufacturing 

Medium high 
tech 
manufacturing 

Low and 
medium low 
tech 
manufacturing 

High tech 
knowledge 
intensive 
services 

All 
tech 
sectors 

All 
tech 
sectors 

All 
firms 

All 
firms 

    Micro SME Micro SME Micro SME Micro SME Micro SME Micro SME 

2001 
N 1081 1208 4459 5068 17482 19116 4354 4688 27376 30080 214382 224043 

% 0.5 0.5 2.1 2.3 8.2 8.5 2 2.1 12.8 13.4     

2002 
N 1082 1207 4434 5076 17245 18846 4499 4841 27260 29970 216025 225779 

% 0.5 0.5 2.1 2.2 8 8.3 2.1 2.1 12.6 13.3     

2003 
N 1061 1181 4385 5029 16863 18455 4619 4956 26928 29621 217710 227568 

% 0.5 0.5 2 2.2 7.7 8.1 2.1 2.2 12.4 13     

2004 
N 1050 1172 4382 5036 16751 18391 4916 5279 27099 29878 221232 231421 

% 0.5 0.5 2 2.2 7.6 7.9 2.2 2.3 12.2 12.9     

2005 
N 1043 1173 4295 4974 16555 18213 5116 5486 27009 29846 224909 235510 

% 0.5 0.5 1.9 2.1 7.4 7.7 2.3 2.3 12 12.7     

2006 
N 1048 1180 4306 4989 16331 18116 5487 5879 27172 30164 238221 249431 

% 0.4 0.5 1.8 2 6.9 7.3 2.3 2.4 11.4 12.1     

2007 
N 1033 1176 4318 5060 16642 18559 5917 6344 27910 31139 295890 307927 

% 0.3 0.4 1.5 1.6 5.6 6 2 2.1 9.4 10.1     

 
 
 

Employment in micro and small and medium-sized firms in all technology sectors 
decreased from 75865 employees in micro firms in 2001 to 67969 employees in 2007, 
and from 225953 employees in small and medium-sized firms in 2001 to 216244 
employees in 2007. Among all micro firms, technology firms employed 12.1 percent of 
the employees, which is slightly more than technology micro firms’ share of all micro 
firms. Among all small and medium-sized firms, technology firms employed 22.6 
percent of the employees, which is double their share of all small and medium-sized 
firms. Dividing the aggregate employment by the number of firms provides the average 
size of firms. This average size in small and medium-sized category was 7.5 employees 
in 2001, which decreased by 8 percent to 6.9 employees in 2007. The average annual 
growth was -1 percent per year. The average number of employees for micro firms in 
2001 was 2.8, which decreased by 12 percent to 2.4 employees in 2007. The annual 
average growth was -2 percent per year. 

 



 

 

78 

Table 26 Employment in micro and small and medium-sized firms (in thousands of 
employees) in technology sectors and their employment share of all micro and 
small and medium-sized firms. 

    High tech 
manufacturing 

Medium high 
tech 
manufacturing 

Low and medium 
low tech 
manufacturing 

High tech 
knowledge 
intensive 
services 

All tech sectors All tech 
sectors 

    Micro SME Micro SME Micro SME Micro SME Micro SME Micro SME 

2001 N 3 10 12 48 46 131 13 36 75 225 476 830 

  % 0.6 1.2 2.6 5.8 9.9 15.8 2.8 4.4 15.9 27.2     

2002 N 3 10 12 50 46 127 12 36 74 226 478 836 

  % 0.6 1.3 2.5 6 9.7 15.3 2.7 4.4 15.6 27     

2003 N 3 9 11 48 44 122 12 34 70 215 470 823 

  % 0.6 1.2 2.5 5.9 9.4 14.9 2.6 4.2 15.1 26.2     

2004 N 2 9 11 48 43 123 11 34 69 215 470 826 

  % 0.6 1.1 2.5 5.9 9.2 14.9 2.5 4.2 14.8 26.1     

2005 N 2 9 11 46 42 121 12 34 69 212 473 834 

  % 0.6 1.1 2.5 5.5 9 14.6 2.5 4.2 14.6 25.5     

2006 N 2 9 11 45 41 123 12 35 68 215 492 871 

  % 0.6 1.1 2.3 5.3 8.5 14.2 2.5 4.1 13.9 24.7     

2007 N 2 9 11 46 40 124 13 35 67 216 561 955 

  % 0.5 1 2 4.9 7.3 13.1 2.4 3.7 12.1 22.6     

 

 

Aggregate sales of micro and small and medium-sized firms grew slightly from 2001 to 
2007. Micro firms in technology sector generated sales of 6151 million EUR, which 
grew to 7009 million EUR in 2007. The ratio to sales of all micro firms fell from 15.5 
percent in 2001 to 14.9 percent in 2007. Small and medium-sized firms generated sales 
of 26533 million EUR in 2001, which grew to 32274 million EUR in 2007. The share of 
these sales from the sales of all small and medium-sized firms was 25 percent in 2001 
and 24.7 percent in 2007. Dividing aggregate sales by the number of firms provides the 
average firm size. This average size in small and medium-sized firm category was 
882000 EUR in 2001, which grew by 18 percent to 1040000 EUR in 2007. The average 
annual growth was 3 percent per year. For micro firms, the average sales was 225000 
EUR in 2001, growing by 12 percent to 251000 EUR by 2007. The annual average 
growth was 2 percent. 
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Table 27 Sales in micro and small and medium-sized firms (in millions of  euros) in 
technology sectors and their sales share of all micro and small and medium-sized 
firms. 

    High tech 
manufacturing 

Medium high 
tech 
manufacturing 

Low and 
medium low 
tech 
manufacturing 

High tech 
knowledge 
intensive 
services 

All tech 
sectors All tech sectors 

    Micro SME Micro SME Micro SME Micro SME Micro SME Micro SME 

2001 MEur 280 899 1139 6358 3832 15477 898 3797 6151 26532 39577 106124 

  % 0.7 0.8 2.9 6 9.7 14.6 2.3 3.6 15.5 25     

2002 MEur 274 1295 1116 6803 3637 15150 911 3918 5940 27168 39831 106832 

  % 0.7 1.2 2.8 6.4 9.1 14.2 2.3 3.7 14.9 25.4     

2003 Meur 277 1195 1199 6363 3715 15441 957 3856 6149 26857 40457 108194 

  % 0.7 1.1 3 5.9 9.2 14.3 2.4 3.6 15.2 24.8     

2004 MEur 147 1096 1258 6709 3926 14733 1010 2885 6342 25423 41582 111894 

  % 0.4 1 3 6 9.4 13.2 2.4 2.6 15.3 22.7     

2005 MEur 278 1114 1258 6731 4098 16402 1055 3988 6690 28236 42767 115922 

  % 0.7 1 2.9 5.8 9.6 14.1 2.5 3.4 15.6 24.4     

2006 MEur 288 1163 1250 7499 4016 17738 1131 4260 6686 30661 44908 122484 

  % 0.6 1 2.8 6.1 8.9 14.5 2.5 3.5 14.9 25     

2007 MEur 277 1376 1292 7393 4201 19237 1238 4367 7009 32374 46900 131190 

  % 0.6 1 2.8 5.6 9 14.7 2.6 3.3 14.9 24.7     

 
 

The analysis is limited by the fact that the Statistics Finland database had no available 
age variable; however, it is possible to assess the relevance of the new technology-based 
firm population in the economy. Here, it must be assumed that new firms are usually 
micro, small or medium-sized. The technology sectors referred to here are not only high 
technology sectors but also, in EU classifications, low and medium high technology 
sectors. With these limitations in mind, it can be concluded that by 2007, there were a 
total of 31139 micro and small and medium-sized firms operating in technology sectors, 
which represents 10 percent of all the small and medium-sized firms (including micro 
firms) in Finland and 9 percent of all firms in the country. Of these, 1176 firms operated 
in high-technology manufacturing, 5060 firms in medium-high-technology 
manufacturing, 18559 firms in low- and medium-low-technology manufacturing and 
6344 firms in the knowledge-intensive service sector.  

In comparison, Autio and Parhankangas (1998) estimated that there were 3913 firms in 
high-tech sectors in Finland in 1986 and 5569 firms in high-tech sectors in 1993. These 
figures were calculated using Butchart’s (1987) definition of high-technology sectors. 
Even though it is difficult to compare Butchart’s definition to the classification used 
here, it seems that at Butchart’s system covers at least both high-technology 
manufacturing and high-technology knowledge intensive services, as well as some 
sectors from other categories. Calculating the number of firms in these sectors gives us 
7520 small and medium-sized firms, which shows that the same magnitude of the 
population size is being discussed here.  



 

 

80 

Finally, the number of new technology-based firms in 2002 was estimated through the 
life expectancy of new firms. Here, newness refers to a firm that has been founded after 
1990. For this calculation, the average number of firms founded per year from 2001 to 
2009 was calculated from the Statistics Finland database according to the NACE 2002 
classification. These averages were used as proxies for annual foundations between 
1991 and 2000, for which no NACE 2002 classification is available. The number of 
firms that would have existed in 2002 was then estimated through a life-expectancy 
estimate provided on Statistics Finland’s website. According to this estimate, 30 
percent of firms founded between 1991 and 1996 would still have existed in 2002. 
Similarly, 50 percent of firms founded in 1997, 60 percent of firms founded in 1998, 70 
percent of firms founded in 1999, 80 percent of firms founded in 2000, and 90 percent 
of firms founded in 2001 would be still running in 2002. Table 28 summarises the 
estimation results, according to which there were 416 new firms in high-technology 
manufacturing, 1921 in medium-high-technology manufacturing, 7972 in low- and 
medium-low-technology manufacturing, and 4668 new firms in high-technology 
knowledge intensive services. Therefore, there were 5084 new technology-based firms 
(high-tech knowledge intensive services and high-tech manufacturing) in Finland in 
2002 and, broadly speaking, 14977 new technology-based firms founded after 1991. 
These estimates serve as an answer to research question 1. At most, therefore, new 
technology-based firms accounted for 6.6 percent of all firms in Finland in 2002. 

Table 28 Number on new technology-based firms in Finland in 2002.   

 

 

 

Sector 

 

Number of 
Firms founded 
after 1990 

All firms 
2002 

Share of 
young firms 

High tech manufacturing 416 1233 34% 

Medium high tech manufacturing 1921 5178 37% 

Low and medium low tech manufacturing 7972 19012 42% 

High tech  knowledge intensive services 4668 4885 96% 

Sum 14977 30308  
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4.2. New technology-based firms in the Finnish economy during 2002–
2008 

This section provides empirical facts about new technology-based firm growth by 
analysing both sales and employment time series of a sample of new technology-based 
firms. The section begins by presenting the sample used and then proceeds to the actual 
analysis. The analysis emphasises testing of the propositions that were developed in the 
theoretical part of the study that concretised research questions 2 and 3. The 
propositions (P1–P5) are as follows. Proposition 1: Only a minority of new technology-
based firms experience high per-annum grow in sales or in employees. Proposition 2: It 
takes time for a new technology-based firm to achieve growth. Proposition 3: In a 
cohort of new technology-based firms over time, the growth of the mean size 
accelerates over the growth of median size towards the end of the period. Proposition 4: 
Steady growth of a new technology-based firm is rare. Proposition 5: Sales growth of a 
new technology-based firm precedes employee growth.  

 

Sample description 

The analysis of this section utilises the database that was constructed in an evaluation 
project of Tekes-financed firms, as described in the methods section. Because the aim 
of the analysis is to concentrate on the cohort of new firms, the sample is selected from 
the database according to firms’ foundation years, which must be later than 1990. 
During the analysis, however, results are compared to the sample, which also includes 
older firms; hopefully, this helps in arriving at conclusions about the development of 
new technology-based firms’ populations. The comparison data consists of sales time 
series of 298 firms with full-time series from 2002 to 2008 (from 499 possible firms in 
year 2002) and from employment time series of 192 firms with full employment time 
series from 2002 to 2008 (from 456 possible firms in 2002). To start with, some basic 
features are covered concerning the sample. 

This section analysed 167 new technology-based firm’s sales time series and 97 new 
technology-based firm’s employment time series. The 97 firms are included in the 
group of 167 firms. The foundation year is evenly distributed between 1991 and 2001 
(Table 29). The largest deviations from the mean of 15 foundings can be seen in 2000, 
when 30 out of 167 firms were founded, and 1991, when 7 out of 167 firms were 
founded.  

 

Table 29 Foundation year of firms.  

 

 

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001  

N 7 15 11 16 16 16 14 11 21 30 10 167 

% 4.19 8.98 6.59 9.58 9.58 9.58 8.38 6.59 12.57 17.96 5.99 100 
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Table 30 shows that 109 firms can be classified in high-tech industry sectors according 
to EUROSTAT high-tech industry classification, 45 firms are classified to other than 
high tech sectors and this information is missing for 13 other firms. 

Table 30 EUROSTAT High-tech industry classification of firms.  

 

 

 

 

 

 

 

 

 

Table 31 shows the geographical distribution of the sample firms. As the table shows, 
42.51 percent of firms are located in the capital city area. Other regions located around 
larger cities in Finland are also well represented in the sample. These regions are 
Central Finland (around the city of Jyväskylä), Pirkanmaa (around the city of 
Tampere), Pohjois-Pohjanmaa (around the city of Oulu) and Varsinais-Suomi (around 
the city of Turku). Each of these regions also has a university situated in them. 

 

Table 31 Geographical distribution of sample firms. 

 

 

 

 

 

 

 

 

 

 N % 

High technology manufacturing 9         5.39 

Medium high technology manufacturing 24        14.37 

Medium low technology manufacturing 8 4.79 

Low technology manufacturing 8 4.79 

High tech knowledge intensive services 60 35.93 

Other 45 26.95 

Missing  13 7.78 

Area N % 

Keski-Suomi 10         5.99         

Pirkanmaa  18 10.78 

Pohjois-Pohjanmaa 9 5.39 

Uudenmaa 71 42.51 

Varsinais-Suomi 9 5.39 

Other 29 22.75 

Missing 12 7.19 
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From the background information, it may be concluded that the sample provides a 
fairly good stratification across the dimensions of age, industry and geographical 
location. The even distribution of founding years is beneficial because there is no bias 
towards newer or older firms. Among industry sectors, knowledge-intensive services 
are over-represented, which reflects the growing importance of this sector, and 
geographical locations reflect the distribution of technology-based firms in Finland 
around larger cities with universities located in them. Therefore, it may be concluded 
that the sample reflects the population of new technology-based firms in Finland. 
Rather than being a random sample, however, it is constructed from the registry of 
Finnish innovation authorities (Tekes). It is likely that these firms differ systematically 
from other firms in the Finnish new technology-based firms’ population. Therefore, the 
results in this section are mainly applicable to the group of firms that qualified for 
public support for their research and development activities.  

In order to begin the evaluation of the propositions presented earlier, some sales and 
employment time series have been constructed. Typical firms in the sample are 
described by the mean and median figures. There are also figures concerning the cohort 
as well as both ends of distributions. The fact that the sample includes 167 firms, and 
because 246 young firms were available for the analysis in 2002 means that there are 
78 firms for which at least one year’s sales information is missing. The pattern of the 
missing firms is presented in Table 32.  

 

Table 32 The number of firms for which sales information is missing. 

 

 

 

 

 

To ensure that missing firms would not change the content of the time series, analysis 
was conducted to find out why sales information was missing. First, sales information 
was missing for 37 firms for one to five years between 2003 and 2007. The average 
sales for these firms was 1290000 EUR in 2002 and 2167000 EUR in 2008. The 
median sales was 519000 EUR in 2002 and 982000 EUR in 2008. The growth of the 
average from 2002 to 2008 was 68 percent and the growth of the median was 89 
percent. These figures reveal that missing firms are smaller, on average, compared to 
those included in the analysis, but growth development is similar (cf. table 34). 

Second,  firms were analysed for which sales information was missing for one or more 
years from 2008 and before. For 14 firms at least 2008 sales information was found. 
The average sales for these firms was 300000 EUR in 2002 and 1014000 EUR in 2008. 
The median sales was 195000 EUR in 2002 and 872 EUR in 2008. The average growth 
for these 14 firms from 2002 to 2008 was 237 percent, and the growth of the median 
was 347 percent. Also, the firms that were excluded from the analysis seem to be 
smaller on average than those included in the analysis. Also in these cases, the growth 
figures seem similar to those included in the analysis (cf. table 34). 

Year 2002 2003 2004 2005 2006 2007 2008 

Firms possible 245 240 229 232 232 210 208 

Missing 0 5 16 13 13 35 37 
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One of the remaining missing firms was found to have merged with another firm. For 
nine firms, no missing information was found and there was no information about 
whether the firm was still running. The average sales for these firms was 609000  EUR 
in 2002 and the median sales was 287000 EUR in 2002. For 16 firms, sales 
information was found for 2009 or 2010, which indicates that these firms were running 
but that no information was available for the missing years. The average sales for these 
firms was 708000  EUR in 2002 and the median sales was 189000  EUR in 2002. 
Therefore, these firms are also smaller than those included in the analysis. 

In summary, for those firms that have missing sales information, it may be concluded 
that firms are smaller in size, that the growth statistics show similar patterns to the 
sample used for the analysis and that, on average, firms in all groups have been 
founded 1997 or 1998. The fact that missing sales information can be found with 
smaller firms suggests that the time series of firms with full sales information 
overestimates size. It may also be concluded that results with respect to growth figures 
might be biased upwards because of the exits from the sample. However, the magnitude 
of this bias is expected to be small because the firms for which information was missing 
for the period between 2002 and 2008 showed similarities in growth figures and the 
number of firms that have dropped from the list is relatively small. Table 33 
summarises these findings. 

Table 33 Comparison of full time series firms and those that are missing from the time 
series. 

 

 

Testing of propositions 

The proposition testing started by looking at the proposition (P3) “in a cohort of new 
technology-based firms over time the growth of the mean size accelerates over the 
growth of median size towards the end of the period”.  

The sales time series of those firms that have complete time series from 2002 to 2008 
shows that, on average, sales have grown by more than the Finnish economy, in 
nominal terms. In the first half of the time frame, the growth of mean sales was 
between 11 and 14 percent; in the second half of the period, the equivalent number was 
between six and 15 percent. The overall growth in the mean of sales from 2002 to 2008 
was 93 percent. The growth in the first half was 42 percent and the growth was 36 
percent in the second half. The total output of sampled firms was 440 million EUR in 

Teur Sample Missing 
between 

Missing 
end but 
found 

No info 
found  

Found to 
be in 
operation 

N 169 37 14 10 16 

2002 sales, mean 2639 1290 300 609 708 

2002 sales, median  799 519 195 287 189 

Founded year, 
average 

1997 1997 1998 1998 1997 
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the first year of the period and it grew to 847 million EUR in the last year of the period, 
which represents an increase of nearly 100 percent. 

On the other hand, the median sales figures also show that the size of the firm located 
in the midpoint of the distribution has grown. The change in this figure is of the same 
magnitude in both halves of the given time frame. The overall growth in the size of the 
midpoint firm is 124 percent, which is 31 percent greater than in the case of mean sales 
growth. Annual changes in the median vary from 3 percent to 37 percent. Based on 
these figures, it could be argued that, on average, these new technology-based firms 
have been able to perform better than the average economy. Proposition 3 proposed 
that, “in a cohort of new technology-based firms over time, the growth of the mean size 
accelerates over the growth of median size towards the end of the period”; this does not 
seem to hold true in this sample. Instead, it seems that the growth in the median of 
sales is greater in both periods. Therefore, this proposition is not supported in the given 
time series. However, if we look at the tables that include older firms for which the 
foundation year is prior to 1990, the proposition does hold (the corresponding table 
appears in Appendix 6). For these firms (n=288), the growth in the mean of sales is 18 
percent in the first half and 37 percent in the second half; the same applies for the 
median: 14 percent and 25 percent. These figures reveal that there are firms within this 
group that are older, have grown faster than the cohort and have skewed the size 
distribution to the right. For newer firms this phenomenon is not visible. This may 
suggest that it takes time for new technology-based firms to stabilise their business and 
create the conditions for future growth (Autio et al. 2010). Although technology may 
develop rapidly, it takes time to create legitimacy, especially in conditions where a 
firm’s products and services substantially influence the value creation process of the 
customer (Autio et al., 2010). It may be that, in these cases, legitimacy is a more 
important criterion than the technology itself, and gaining legitimacy is a timely 
process (Autio et al., 2010).  

 

Table 34 Sales time series for those firms that have full time series, 2002–2008. 

 Teur Sales 
2002 

Sales 
2003 

Sales 
2004 

Sales 
2005 

Sales 
2006 

Sales 
2007 

Sales 
2008 

   N  167 167 167 167 167 167 167 
   Missing 0 0 0 0 0 0 0 
Mean 2636 2994 3316 3735 4167 4800 5078 
Mean, annual change   14 % 11 % 13 % 12 % 15 % 6 % 
Change between the       42 %     36 % 
Change between the             93 % 
Median 799 843 1152 1189 1574 1741 1790 
Median, annual   5 % 37 % 3 % 32 % 11 % 3 % 
Change between the       49 %     51 % 
Change between the             124 % 
Std. Deviation 4583 5877 5988 6793 7926 8650 9084 
Minimum .4 1.2 18.0 22.0 37.0 20.0 1.3 
Maximum 27961 43221 41597 43904 68482 71509 60286 
Sum 440228 499935 553723 623825 695861 801555 847985 
Sum, annual change   14 % 11 % 13 % 12 % 15 % 6 % 
Change between the       42 %     36 % 
GDP, % change, 3- 3.1 2.0 2.6 3.0 3.8 4.2 3.5 

*Source: Growth firm review, The Ministry of Industry and Trade, April 2011  
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Employee time series for those firms that have full time series on employees indicates 
that increases in sales have been achieved by employing new employees. In 2002, the 
mean number of employees was 28.69 employees and in 2008 the corresponding 
number was 37.72. This indicates that, on average, companies operated at the end of 
the period with more employees than at the beginning of period. Also, the median 
number of employees increased towards the end of the period from 15 to 20. The 
relationships between growth in mean employment and growth in median employment 
is similar to what was experienced with sales time series, so no support is found for 
proposition 3. However, when the analysis is again extended to include older firms, the 
proposed pattern is recognised (see Appendix 6). For these 187 firms with full time 
series in employment, the mean growth was -1 percent in the first half and 17 percent in 
the second half. This is compared to 0 percent growth in mean employment in the first 
half and 4 percent growth in the second half. The increase in the number of employees 
seems to be due to increases in the number of employees in the larger companies of the 
sample. The largest employment figure in 2002 was 230 employees and 327 in 2008. 

 

Table 35 Employee time series for those firms that have full time series for 2002–2008. 

 
 

In summary, it can be concluded that proposition 3 (“in a cohort of new technology-
based firms over time, the growth of the mean size accelerates over the growth median 
size towards the end of the period”) does receive support in the sample at hand. 
However, it seems that the creation of a growth process is typically so time-consuming 
that this phenomenon is not visible for firms that were, at most, 11 years of age at the 
beginning of the inspection period.  

To shed light on proposition 5 (“Sales growth of a new technology-based firm precedes 
employee growth”), the correlation coefficient was calculated concerning the 

 Emp 
02 

Emp 
03 

Emp 
04 

Emp 
05 

Emp 
06 

Emp 
07 

Emp 
08 

   N  96 96 96 96 96 96 96 
   Missing 0 0 0 0 0 0 0 
Mean 28.69 29.01 31.11 30.18 33.14 36.64 37.72 

Mean, annual change %  1 % 7 % -3 % 10 % 11 % 3 % 
Change between the periods 
%

   5 %   25 % 
Change between the periods 
%

      31 % 
Median 15.00 13.50 14.00 15.00 16.00 17.00 20.00 

Median, annual change %  -10 % 4 % 7 % 7 % 6 % 18 % 
Change between the periods 
%

   0 %   33 % 
Change between the periods 
%

      33 % 
Std. Deviation 39.109 42.912 46.236 42.651 47.270 49.861 51.068 

Minimum 1 1 1 1 1 1 1 

Maximum 230 292 320 275 292 296 327 

Sum 2754 2785 2987 2897 3181 3517 3621 

Sum, annual change %  1 % 7 % -3 % 10 % 11 % 3 % 
Change between the periods 
% 

   5 %   25 % 



 

 

87 

relationship between sales and employment development. Specifically, it was thought 
that lagged growth in sales correlates with later employment growth. Interestingly in 
the group of firms that had complete sales time series from 2002 to 2008, the 
correlation coefficient was 0.11 and was significant at the 0.01 level, which shows a 
modest positive correlation between lagged sales and employment growth. If we look 
only at those firms and years when growth spurts were experienced in sales, the 
correlation coefficient is 0.19 and significant at 0.01 level. When looking at those firms 
that experienced an employment growth spurt, the correlation becomes 0.31, 
significant at the 0.01 level. Finally, correlating lagged sales growth with employment 
growth in case where high growth (above 30 percent sales growth) is experienced, the 
correlation co-efficient becomes 0.26 and is significant at the 0.01 level. These 
correlations provide support for P2, which says that sales growth in new technology-
based firms predicts employment growth. 

Mean, median and cohort figures hide the heterogeneity in a firm population, which 
makes it necessary to look at differences in growth figures within a population. In this 
way, it is also appropriate to shed light on proposition 3, which says, “only a minority of 
new technology-based firms experience high per annum growth in sales or in 
employees”. To track down growth spurts of firms, the fraction of companies belonging 
to different growth categories was calculated for a given year and during both halves of 
the 2002–2008 time period. The growth categories for both sales and employment are: 
below 0 percent growth if growth was negative, below 10 percent growth if growth was 
between 0 percent and 10 percent, below 20 percent growth if growth was between 10 
percent and 20 percent, below 30 percent growth if growth was between 20 percent, 
and 30 percent, and over 30 percent growth if growth was above 30 percent.  

In each period, the distribution of the number of firms in different sales growth 
categories is polarised. On average, 32 percent of firms do not grow in a given year and 
an average of 30 percent of firms grow rapidly over 30 percent in sales in a given year. 
This polarisation is even stronger if one looks at the growth figures in both halves of the 
period. From 2002 to 2005, 80.2 percent of firms were in the two extreme categories; 
from 2005 to 2008, 79.4 percent of firms fell into in these two categories. Between the 
two extremes are categories of moderate growth, of which the “below 10 percent” 
category seems to be the largest. The share of firms in positive growth categories 
ranged from 64.1 percent to 74.9 percent during 2002 and 2008. These figures provide 
support for proposition 1, which says, “only a minority of new technology-based firms 
experience high per annum growth in sales or in employees” when analysing sales 
development. Each year, most new technology-based firms experience sales growth and 
one-third of these firms experience rapid growth spurts of over 30 percent. However, 
this categorisation does not tell us how durable growth is. Furthermore, if growth is 
understood more moderately, then support is not provided for P1.  
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Table 36 Sales growth categories from 2002 to 2008. 

Period Sales growth categories    
2002-2003 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  167 167 167 167 167 
Missing 0 0 0 0 0 
Belongs to the group, % 35.3 12 10.8 9 32.9 
2003-2004 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  167 167 167 167 167 
Missing 0 0 0 0 0 
Belongs to the group, % 29.3 16.8 10.8 7.8 35.3 
2004-2005 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  167 167 167 167 167 
Missing 0 0 0 0 0 
Belongs to the group, % 34.1 18.6 10.2 10.8 26.3 
2002-2005 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  167 167 167 167 167 
Missing 0 0 0 0 0 
Belongs to the group, % 25.1 5.4 6.6 7.8 55.1 
2005-2006 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  167 167 167 167 167 
Missing 0 0 0 0 0 
Belongs to the group, % 35.9 13.8 12 7.8 30.5 
2006-2007 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  167 167 167 167 167 
Missing 0 0 0 0 0 
Belongs to the group, % 25.1 22.8 13.2 10.2 28.7 
2007-2008 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  167 167 167 167 167 
Missing 0 0 0 0 0 
Belongs to the group, % 32.3 19.8 16.2 8.4 23.4 
2005-2008 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  167 167 167 167 167 
Missing 0 0 0 0 0 
Belongs to the group, % 29.9 6 8.4 7.2 48.5 
 
 

Analysis of employment growth spurts produces some interesting new information. In 
each period, the number of firms in different employment growth categories is skewed 
to the right. On average, around 25 percent of firms do not grow in a given year and 35 
percent of firms grow modestly below 10 percent in employees in a given year. Looking 
at these two categories together annually, the share ranges from 58.3 percent to 72.9 
percent of firms in these two modest development categories. Interestingly, if one looks 
at both halves of the period, 53.1 percent of firms are in these two categories from 2002 
to 2005 and 48 percent from 2005 to 2008. Growth patterns are different than what 
was identified with sales growth categorisations, but there is support for P1: “only a 
minority of new technology-based firms experience high per annum growth in sales or 
in employees”. It can be concluded that, each year, most new technology-based firms 
experience growth. However, if we restrict growth to those cases that experience over 
30 percent growth p.a., then there is clear support for P1. 
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Table 37 Growth categories for different periods for employees. 

 
Period Employee growth categories    
2002-2003 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  96 96 96 96 96 
Missing 0 0 0 0 0 
Belongs to the 36.5 34.4 7.3 8.3 13.5 
2003-2004 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  96 96 96 96 96 
Missing 0 0 0 0 0 
Belongs to the 25 47.9 9.4 4.2 13.5 
2004-2005 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  96 96 96 96 96 
Missing 0 0 0 0 0 
Belongs to the 31.3 41.7 12.5 5.2 9.4 
2002-2005 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  96 96 96 96 96 
Missing 0 0 0 0 0 
Belongs to the 32.3 20.8 15.6 7.3 24 
2005-2006 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  96 96 96 96 96 
Missing 0 0 0 0 0 
Belongs to the 25 37.5 16.7 5.2 15.6 
2006-2007 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  96 96 96 96 96 
Missing 0 0 0 0 0 
Belongs to the 22.9 35.4 19.8 13.5 8.3 
2007-2008 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  96 96 96 96 96 
Missing 0 0 0 0 0 
Belongs to the 22.9 43.8 16.7 2.1 14.6 
2005-2008 Below 0% Below 10% Below 20% Below 30% Above 30% 
N  96 96 96 96 96 
Missing 0 0 0 0 0 
Belongs to the 31.3 16.7 7.3 8.3 36.5 
 

Having identified that the new technology-based firm population has experienced 
growth above the Finnish average during the period between 2002 and 2008, and that 
firms within the population grow differently each year in terms of sales and 
employment, it is interesting to see how persistent growth is. To this end, the number 
of firms that experienced one, two, three or zero high-growth periods during both 
halves of the time frame from 2002 to 2008 was calculated. The point of this was to 
shed light on proposition 4: “steady growth of a new technology-based firm is rare”. In 
this context, of particular interest is the share of gazelles (that is, firms that experienced 
three consecutive periods with growth above 30 percent). Therefore, the high-growth 
threshold is set to 30 percent. Once these firms have been identified, it can be further 
analysed how long their “breakthrough” to the market has lasted and information is 
provided for proposition 2: “it takes time for a new technology-based firm to achieve 
growth”.  

The results regarding high-growth firms show that 4.19 percent of the firms in the 
sample belong to the group of gazelles from 2002 to 2005 and 4.79 percent from 2005 
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to 2008. In comparison, 34 percent belong to the group with no high-growth periods at 
all in the first half and 42 percent in the second half. 20 percent of firms experienced 
two periods of growth above 30 percent during the first half of 2002–2008, and 15 
percent during the second half. Together, these figures illustrate that steady growth is a 
rare phenomenon, at least in terms of high growth, which is clearly the case when we 
consider 30 percent threshold for growth. The cohort figures suggest that gazelles may 
have important economic consequences: gazelles of the first period increased their 
share from the total output, which rose from 10 million  EUR in 2001 (1.18 percent) to 
30 million EUR (3.04 percent) in 2004. In turn, gazelles of the second period increased 
their share of the total output, which rose from 3.6 million EUR in 2005 (0.57 percent) 
to 14.6 million EUR (1.72 percent) in 2008. 

Table 38 Number of gazelles in the sample, 2002–2005. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Above 30 % growth  Sales growth 
periods  2002 2003 2004 2005 
 Firms 56 56 56 56 

0 periods Mean 4032 4175 4195 4399 

 Median 2519 2848 2716 2461 

 Sum 225770 233827 234929 246320 

 Sum (%) 51.28 46.77 42.43 39.49 
1 above 30 % growth Firms 71 71 71 71 

period Mean 2350 3007 3366 3710 

 Median 689 797 1077 1099 

 Sum 166882 213475 239001 263392 

 Sum (%) 37.91 42.70 43.16 42.22 
2 above 30 % growth Firms 33 33 33 33 

periods Mean 1414 1544 2312 3282 

 Median 273 501 739 1092 

 Sum 46648 50945 76284 108313 

 Sum (%) 10.60 10.19 13.78 17.36 
3 above 30 % growth Firms 7 7 7 7 

periods Firms (%) 4.19 4.19 4.19 4.19 
(i.e. all periods Mean 133 241 501 829 

2001-2004) Mean (%) 5.03 8.05 15.12 22.18 
 Median 14 46 245 546 

 Median 
(%)

1.71 5.43 21.27 45.95 
 Sum 928 1687 3508 5800 

 Sum (%) 0.21 0.34 0.63 0.93 
Total Firms 167 167 167 167 

 Mean 2636 2994 3316 3735 

 Median 799 843 1152 1189 

 Sum 440228 499935 553723 623825 
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Table 39 Number of gazelles in the sample, 2005–2008. 

 
Above 30 % growth periods Sales growth 
  2005 2006 2007 2008 
 Firms 71 71 71 71 
0 periods Mean 4034 4049 4264 4318 
 Median 1633 1573.5 1500 1515 
 Sum 286423 287508 302752 306558 
 Sum (%) 45.91 41.32 37.77 36.15 
1 above 30 % growth Firms 62 62 62 62 
period Mean 4699 5567 6372 6698 
 Median 1415.7 1951.9 2256.8 2594.5 
 Sum 291329 345159 395066 415255 
 Sum (%) 46.70 49.60 49.29 48.97 
2 above 30 % growth Firms 26 26 26 26 
periods Mean 1635 2200 3643 4292 
 Median 843 759 1384 2282 
 Sum 42498 57195 94715 111587 
 Sum (%) 6.81 8.22 11.82 13.16 
3 above 30 % growth Firms 8 8 8 8 
periods Firms (%) 4.79 4.79 4.79 4.79 
(i.e. all periods Mean 447 750 1128 1823 
2001-2004) Mean (%) 12.0 18.0 23.5 35.9 
 Median 267.05 435.3 712.95 1222.5 
 Median (%) 22.46 27.66 40.95 68.30 
 Sum 3575.1 5998.1 9021.9 14583.9 
 Sum (%) 0.57 0.86 1.13 1.72 
Total Firms 167 167 167 167 
 Mean 3735 4167 4800 5078 
 Median 1189 1574 1741 1790 
 Sum 623825 695861 801555 847985 
 

 

To finalise the analysis on the durability of growth of new technology-based firms, 
cross-tabulation was done between the number of growth periods in the first half of the 
period (2002–2005) and the second half of the period (2005–2008). From these, it can 
be seen that sales growth rarely lasts over three periods. Of those firms that were able 
to grow for three consecutive years, three firms were able to continue growth by two 
periods in the second half and three firms were able to continue growth by one period 
in the second half. No firm was able to grow for six consecutive periods. The correlation 
coefficient between the number of growth periods in the two halves was 0.10 but not 
significant. However, if older firms are included in the analysis (n=288), the correlation 
coefficient of 0.21 shows a slight positive correlation at the 0.001 level.  
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Table 40 Cross-tabulation between the number of growth periods.  

 

    Number of >30% sales growth periods 
05-08 

Total     0 1 2 3 

Number 
of >30% 
growth 
periods 
02-05 

0 Count 

0 % 

29 

17.4% 

18 

10.8% 

6 

3.6% 

3 

1.8% 

56 

33.5% 

1 Count 

1 % 

28 

16.8% 

25 

15% 

14 

8.4% 

4 

2.4% 

71 

42.5% 

2 Count 

2 % 

13 

7.8% 

16 

9.6% 

3 

1.8% 

1 

0.6% 

33 

19.8% 

3 Count 

3 % 

1 

0.6% 

3 

1.8% 

3 

1.8% 

0 

0% 

7 

4.2% 

Total 71 

42.5% 

62 

37.1% 

26 

15.6% 

8 

4.8% 

167 

100% 

       

Proposition 2 says: “it takes time for a new technology-based firm to achieve growth”. 
P2 is approached by calculating the average and median ages in 2010 for firms included 
in the cross-tabulation. As Table 42 shows, these ages are almost identical. Accordingly, 
there is no support for the proposition that achieving growth takes time. Instead, it 
seems that growth may take place at any age. 
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Table 41 Average and median ages in 2010. 

 

    Number of >30% sales growth 
periods 05-08 

    0 1 2 3 

 

Number of 
>30% 
growth 
periods 02-
05 

0 100 firms 

mean 14 years  

median 13 years 

27 firms 

mean14 years 

median 14 years 

1  

2  33 firms 

mean 13 years 

median 11 years 

7 firms 

mean 13 years 

median11 years 

3  

 

 

The persistence of growth analysis is finalised by analysing high employment growth 
figures with those 96 firms for which it was possible to conduct full time series analyses 
from 2002 to 2008. The results show that only 1 percent of the sample belongs to the 
group of gazelles, both in the first half from 2002 to 2005 and in the second half from 
2005 to 2008. Approximately 74 percent of firms belong to the group that had no 
growth periods above 30 percent in the first half, and the corresponding number for the 
second half is 69 percent. 8 percent of firms experienced two growth periods above 30 
percent during the first half of 2002–2008, and 5 percent did so for the second half. In 
conclusion, high-growth employment figures strengthen the view that “steady growth 
of a new technology-based firm is rare”; this supports P4. In the first half, one gazelle 
firm increased its employment from six employees (0.22 percent of all) in 2002 to 83 
employees (2.87 percent of the total) in 2008. In the second half, one gazelle firm grew 
from seven employees (0.20 percent of the total) in 2002 to 30 employees (0.80 
percent of the total) in 2008. 
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Table 42 Number of gazelles (in employees) in the sample, 2002–2005. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Above 30 % growth periods Employee growth 
  2002 2003 2004 2005 
 Firms 71 71 71 71 

0 periods Mean 36 35 35 33 

 Median 20 20 20 18 

 Sum 2538 2490 2485 2326 

 Sum (%) 92.16 89.41 83.19 80.29 
1 above 30 % growth Firms 16 16 16 16 

period Mean 7 8 11 12 

 Median 7 6 7 10 

 Sum 118 126 182 194 

 Sum (%) 4.28 4.52 6.09 6.70 

2 above 30 % growth Firms 8 8 8 8 

periods Mean 12 20 35 37 

 Median 6 10 14 16 

 Sum 92 156 282 294 

 Sum (%) 3.34 5.60 9.44 10.15 
3 above 30 % growth Firms 1 1 1 1 

periods Firms (%) 1.04 1.04 1.04 1.04 
(i.e. all periods Mean 6 13 38 83 

2001-2004) Mean (%) 20.92 44.81 122.13 275.04 
 Median 6 13 38 83 

 Median (%) 40.00 96.30 271.43 553.33 
 Sum 6 13 38 83 

 Sum (%) 0.22 0.47 1.27 2.87 
Total Firms 96 96 96 96 

 Mean 29 29 31 30 

 Median 15 14 14 15 

 Sum 2754 2785 2987 2897 
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Table 43 Number of gazelles (in employees) in the sample, 2005–2008. 

 
Above 30 % growth periods Employee growth 
  2005 2006 2007 2008 
 Firms 66 66 66 66 
0 periods Mean 35 37 38 38 
 Median 19 19 19 20 
 Sum 2316 2415 2483 2525 
 Sum (%) 79.9 75.9 70.6 69.7 
1 above 30 % growth Firms 24 24 24 24 
period Mean 19 23 31 32 
 Median 10 11 14 16 
 Sum 463 553 748 759 
 Sum (%) 16.0 17.4 21.3 21.0 
2 above 30 % growth Firms 5 5 5 5 
periods Mean 22 40 54 61 
 Median 10 19 34 34 
 Sum 111 201 269 307 
 Sum (%) 3.8 6.3 7.6 8.5 
3 above 30 % growth Firms 1 1 1 1 
periods Firms (%) 1.0 1.0 1.0 1.0 
(i.e. all periods Mean 7 12 17 30 
2001-2004) Mean (%) 23.2 36.2 46.4 79.5 
 Median 7 12 17 30 
 Median (%) 46.7 75.0 100.0 150.0 
 Sum 7 12 17 30 
 Sum (%) 0.2 0.4 0.5 0.8 
Total Firms 96 96 96 96 
 Mean 30 33 37 38 
 Median 15 16 17 20 
 Sum 2897 3181 3517 3621 
 
 

A cross-tabulation was also conducted for high employment growth figures between the 
number of growth periods in the first half of the period (2002–2005) and the second 
half of the period (2005–2008). This cross-tabulation shows that only one of the firms 
that was able to grow by 30 percent over three periods could continue the growth path 
in one period in the second half. Most firms are located in the upper left-hand corner of 
the correlation table: 57 percent of firms have experienced no growth periods, neither 
in the first half nor in the second half. The correlation co-efficient of 0.23 shows a 
modest positive correlation at the 0.01 level and; interestingly, when older firms are 
included in the sample, there is an even more positive correlation at the 0.01 level.  
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Table 44 Cross-tabulation between the number of employee growth periods. 

 

    Number of >30% employment  
growth periods 05-08 

Total     0 1 2 3 

Number 
of 
>30% 
growth 
periods 
0205 

0 Count 

0 % 

55 

57.3% 

14 

14.6% 

2 

2.1% 

0 

0% 

71 

74% 

1 Count 

1 % 

9 

9.4% 

5 

5.2% 

2 

2.1% 

0 

0% 

16 

16.7% 

2 Count 

2 % 

2 

2.1% 

4 

4.2% 

1 

1% 

1 

1% 

8 

8.3% 

3 Count 

3 % 

0 

0% 

1 

1.0% 

0 

0% 

0 

0% 

1 

1% 

Total 66 

68.8% 

24 

25% 

5 

5.2% 

1 

1% 

96 

100% 

       

 

Summary on the results of proposition testing  

In summary, the analysis provides some interesting insights into the development of 
the population of new technology-based firms in Finland between 2002 and 2008. 
Firstly, when the development of mean and median sales and employment of the 
sample was analysed, it was not possible to recognise the skewing of the distribution; 
that is, development where the sales or employment mean grows faster than the 
median. However, the pattern was recognised for both sales and employment in cases 
where older firms were included in the analysis. This could mean that there are older 
firms that have grown substantially during this time period. Acs et al.’s (2008) study 
found that high-impact firms are not young, with an average age of approximately 25 
years. In this sample, newness was considered to be a firm founded after 1990, which 
makes such firms no more than 11 years old. Therefore, it may be that it takes time for 
new technology-based firms to stabilise their business and create the conditions for 
future growth. Although developing technology may take place rapidly, it takes time to 
create legitimacy, especially in conditions where a firm’s products and services 
substantially influence the customer’s value creation process. 

Secondly, positive and significant correlation coefficients between lagged sales growth 
and subsequent employment growth support the view that sales growth precedes 
employment growth, as proposed. Sales and employment growth are both indicators of 
growth development, but they represent different stages of a growth process (Delmar, 
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2006). While sales could be seen as an intermediary variable that responds to changes 
in supply-demand conditions, changes in employment could be seen as final 
adjustments to changes (Delmar, 2006). The relatively weak correlation may be due to 
an entrepreneur being able to choose how to respond to changes in demand. Besides 
hiring new employees, options of outsourcing or productivity increase could be chosen 
(Delmar, 2006). These results are in line with previous studies. This also strengthens 
the view that a researcher must be aware of differences in different outcome variables, 
such as sales and employment. 

Empirical growth rate distribution research and the systemic view on new technology-
based firms both suggest that only a minority of new technology-based firms grow 
(Autio, 1997). The present study found support for this proposition, at least in the case 
of high-growth events. New technology-based firms are, by definition, new, which 
implies in many cases that the initial size is small. Of course, this biases results that too 
easily classify small firms as (high) growth firms (Deschryvere, 2008). Despite this 
mathematical fact, the results are interesting when understood broadly. Approximately 
32 percent of new technology-based firms do not grow in a given year and on average 
30 percent of firms grow rapidly over 30 percent in sales in a given year. The share of 
firms in positive growth categories ranged from 64.1 percent to 74.9 percent during 
2002 and 2008. In terms of employment growth, approximately 25 percent of firms on 
average did not grow in any given year, while 35 percent of firms grew modestly below 
10 percent in terms of employees, and 10 percent of firms experienced a rapid growth 
spurt. Therefore, most of the new technology-based firms experienced a growth spurt 
each year, regardless of the measure of growth. These growth category statistics hint 
that, among new technology-based firms, there are local successes that materialise as 
increased sales and employment each year. These success stories can be seen as 
examples of the possible start of the “creative destruction” process. New combinations 
are accepted in the market place (a sales growth spurt), which helps them attract new 
employees (and maybe other resources), which can be seen from the correlation of 
lagged sales growth and subsequent employee growth. The caveat of this analysis is 
obviously the threshold at which a firm can be considered as a growth firm. Statistics 
clearly showed that extreme growth events, such as per annum growth above 30 
percent, are experienced annually by a minority of new technology-based firms. 
However, if the analysis is extended towards firms that show more modest growth, then 
it could be that the majority of new technology-based firms experience growth. 

Classifying firms annually to growth categories provides a good cross-section view on 
growth processes, but it leaves questions about the persistence of growth processes. 
According to previous empirical research, few firms grow in a consistent linear manner 
(Delmar et al., 2003), steady growth is rare (Parker et al., 2010) and the volatility of 
growth rates is especially a characteristic of younger and smaller firms (Parker et al., 
2010). While many firms show gazelle-like performance for short periods, few keep 
growing in the medium term (Parker et al., 2010). The results of this analysis verify 
these observed patterns. Of the 167 firms those that were able to grow three years in a 
row, only three could continue growth for two periods in the second half and three 
firms could continue growth for one period in the second half. No firm was able to grow 
for six consecutive periods. Of the 97 firms those that were able to grow their employee 
numbers by over 30 percent over three consecutive years, only one could continue 
growth by one period in the second half. These figures provide support for the 
proposition that steady growth is rare. 

Proposition 5 suggested that it takes time to achieve growth. In other words, firms that 
experience growth are older in terms of age. Previous research on this matter is not 
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unanimous. For example, Henrekson et al.’s (2010) literature review about gazelles 
concluded that “all studies reporting on age find that gazelles tend to be younger on 
average”. Also, Deschryvere’s (2008) firm growth research held that “the growth rate 
depends negatively on firm age”. However, look at descriptions of how the creative 
destruction takes place at the firm level, for example, could hint that the development 
of technology and bringing it to the market may take a long time. This discussion about 
age raises the question of what is a “long time” and what is considered as a young firm. 
According to Acs et al. (2008), a high-impact firm is, on average, approximately 25 
years of age. According to operationalisations in entrepreneurship research, such firms 
cannot be considered as new firms; consequently, it was decided for the present study 
that firms founded after 1990 are new firms. Within this sample, no support was found 
for the idea that firms that have experienced continuous rapid growth are younger than 
those that have not experienced continuous growth. However, time series analyses in 
the data that included older firms revealed that age might play a role in the growth 
process. The sample mean was growing faster than the sample median, which indicates 
that some (older) firms were breaking though in the market and skewing the firm 
growth rate distribution. Therefore, there was partial support for the proposition that it 
takes time to achieve growth. Previous research, as well as the analysis here, confirms 
that it is important for theoretical growth models to include age as a control variable. 

Finally, with regard to gazelle firms, the growth statistics of the sample show that high 
durable growth is very rare. Only around three percent of companies can be categorised 
as gazelles that grow at least 30 percent in sales for three consecutive years. An even 
smaller number of companies can be categorised this way when employee growth is 
considered. This is in line with previous research. For example, Acs et al.’s (2008) study 
with US data found that between two and three percent of all firms are high-impact 
firms. Most companies do not grow at all or experience only occasional growth. This 
finding is in line with that of Delmar et al. (2003), who stated that patterns of growth 
among gazelles are highly volatile. The most typical pattern is to return to the industry 
average (Acs et al., 2008). Opinions are split when it comes to gazelles’ impact in terms 
of employment or sales creation. While Wong et al. (2005), for example, found that 
high-growth potential entrepreneurship is the only type of entrepreneurship to have a 
significant impact on overall economic growth,  Davidsson et al. (2006) argued that, in 
Sweden from 1987 to 1996, the employment creation of high-growth firms was not 
impressive in aggregate. Henrekson et al.’s (2010) overview of studies of gazelles 
conclude that “a few rapidly growing firms generate a disproportionately large share of 
all net new jobs compared with non-high-growth firms”.  

To end this chapter, an exercise is performed to extend the results about rapid growth 
in the Finnish new technology-based firm population. If the number of new technology-
based firms was 14977 at the start of 2002, as was approximated in the previous 
section, then generalising the results over the population would had meant 600 sales 
gazelles and 150 employee gazelles in the first half of the inspection period. Using 2002 
median sizes from 2002 to 2005, the sales impact of gazelles would have been 
approximately 300 million EUR and the employment impact would have been 11550 
employees. In comparison, Deschryvere (2008) found that, during the period between 
2003 and 2006 in the Finnish economy across all industries, 750 high-growth firms 
had experienced three employee growth periods of over 20 percent. These firms added 
62000 jobs during those three-year periods, 65 percent of which were the result of 
organic growth (Deschryvere, 2008). Of these 62000 new jobs, 37939 were created by 
small and medium-sized firms, among which the organic rate is higher (Deschryvere, 
2008). These reference results strengthen the belief that the aggregation results of this 
study are of the right magnitude. The difference is that these results primarily concern 
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small firms: the median size of the sample by employees was 15 employees in 2002. 
Thus, half of the firms had fewer than 15 employees initially, with the smallest firms 
having only one employee. Deschryvere (2008) also noted that this period in the 
Finnish economy was a period of strong growth and low interest rates, which favoured 
economic progress. Studies have shown that smaller firms grow relatively fast during 
booms (Deschryvere, 2008). The present thesis takes the view that this would be a 
significant impact and would support the view of the importance of new technology-
based firms in generating economic impact. 

The obvious limitation of the analysis conducted in this section is that the sample of 
firms was constructed through the national technology support agency’s database, 
which includes information on companies that have received support for their research 
and development activities. It is probable that these firms represent the most advanced 
firms in the country, which means the results could overestimate the performance of 
these firms concerning sales and employment development. From the growth statistics, 
one can conclude that these companies have outperformed the average Finnish 
companies. What cannot be concluded is whether this is due to support innovation 
policy interventions or not. 

 

Table 45 Aggregate impact of gazelle new technology-based firms from 2002 to 2005. 

Number of NTBFs founded after 1991 14977 

Number of gazelles (sales) 4% 600 

Number of gazelles (employment) 1% 150 

Change in median sales from 02 to 05 (Teur) 546-14 = 532 

Change in median employment from 02 to 05 
(Employees) 

83-6 = 77  

Aggregate sales impact of gazelles from 02 to 05 (Teur) 600*532 = 319 200 Teur  

Aggregate employment impact of gazelles from 02 to 05 
(Employees) 

150*77 = 11 550 
Employees 
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4.3. Differences between new and old technology-based firms  

In order to answer research question 4 (“Do new technology-based firms differ from old 
technology-based firms in terms of firm characteristics, technology, perceptions on 
operating environment and networking?”), this section aims to use statistics to describe 
the differences between new and old technology-based firms. To conduct this analysis, 
technology-based firms picked up from the research database are divided into two 
categories: those founded before 1990 and those founded after 1990. For the sampled 
firms, in some areas of analysis there is a time series of survey information for 2006, 
2007, 2008, 2009 and 2010, which allows comparisons to be made across time. In 
other areas, information is only available from one or two cross-sections; in these cases, 
responses are pooled together and analysis is restricted to cross-section type of 
analysis. 

 

4.3.1. Firm characteristics 

A view on the differences in the internal characteristics of new technology-based firms 
is provided by analysing the areas of external resource mobilisation, fungibility of 
resources, entrepreneurial orientation, growth orientation and new product 
development. Time series are partly available for these areas of analysis. 

External resource mobilisation was measured as easiness for a firm to access finance, 
managers, advice, personnel and distribution channels. The measurement scale runs 
from one to seven, where one represents easy and seven represents difficulty. 
Interestingly, it seems that from 2006 to 2010, there were not many significant 
differences between old and young firms in terms of their access to different resources. 
The only area in which consistent differences can be found between firms in two 
categories is financial resource mobilisation, with old firms evaluating their 
possibilities better than new firms. It could be that the increased difference concerning 
finance during 2008 and 2009 reflects the financial crisis that started in September 
2008. Statistics suggest that for young and old firms, the access to advice and 
consulting has been relatively easy, with an average of 2.7 (2.4) over time, whereas the 
access has been somewhat more difficult in other areas, with averages ranging from 3.9 
to 4.1 (3.9 to 4.1) over time. Concerning resource mobilisation, it may be concluded that 
it is the financial resource mobilisation in which differences between new and old firms 
can be seen. 
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Table 46 Easiness of resource mobilisation for 2006–2010. 

 

 

Besides resource mobilisation being of importance for a technology-based firm, 
resource fungibility could also be advantageous. Fungibility describes how easily a 
firm’s resources can be configured in response to changes in a firm’s strategy. In this 
case, the measurement scale runs from one to seven, where one represents full 
disagreement and seven represents full agreement. Overall, it seems that young firms 
have more fungible resources than their older counterparts, although the only 
significant difference is that younger firms feel more strongly that they can easily 
reassign resources from one market to another. The highest score for both new and old 
firms is that of being able to service several markets with same resources. Averages for 
all items within the scale are located above the midpoint of the scale. This indicates 
that, on average, some fungibility does exist. 

Item (1.Easy…  7. 
Difficult) 

Founded 
year 

 2006 2007 2008 2009 2010 

 

How easy is it for you to 
access finance 

 

 

<1990 

Count 30 56 100 106 32 
Mean 3.36 3.12* 3.27** 3.07*** 3.62 
Sd 1.75 1.78 1.69 1.74 1.94 

 

>1990 

Count 65 169 260 250 144 
Mean 3.75 3.83 3.87 4.24 4.11 
Sd 1.74 1.84 1.84 1.84 1.95 

 

How easy is it for you to 
access competent 
managers 

 

<1990 

Count 30 56 100 106 32 
Mean 4.66 4.14 4.02 3.85 3.96 
Sd 1.32 1.62 1.23 1.45 1.44 

 

>1990 

Count 65 166 260 250 142 
Mean 4.44 4.32 4.02 4 3.72 
Sd 1.31 1.40 1.54 1.52 1.47 

 

How easy is it for you to 
access advice and 
consulting 

 

<1990 

Count 30 57 99 106 32 
Mean 2.76 2.42* 2.40 2.33 2.37 
Sd 1.54 1.48 1.08 1.28 1.00 

 

>1990 

Count 65 168 260 249 143 
Mean 2.84 3.04 2.57 2.57 2.48 
Sd 1.27 1.63 1.48 1.42 1.53 

 

How easy is it for you to 
access competent 
personnel 

 

<1990 

Count 30 58 101 106 32 
Mean 4.66 4.05 3.67 3.59 3.65 
Sd 1.32 1.57 1.32 1.41 1.57 

 

>1990 

Count 65 170 263 253 144 
Mean 4.04 4.24 3.80 3.70 3.67 
Sd 1.44 1.51 1.46 1.48 1.52 

 

How easy is it for you to 
access distribution 
channels 

 

<1990 

Count 30 57 100 106 32 
Mean 4.20 3.94 3.93 4.01 4 
Sd 1.34 1.40 1.51 1.49 1.52 

 

>1990 

Count 65 169 259 251 139 
Mean 4.30 4.15 3.91 4.06 3.94 
Sd 1.32 1.51 1.53 1.48 1.58 
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Table 47 Resource fungibility. 

 
 

Entrepreneurial orientation describes the entrepreneurial method of operating a firm. 
The current study considers this “entrepreneurship” to consist of attitudes towards 
risk-taking, the boldness of a firm’s acts, and pro-activity. Within this area, it is 
interesting that younger firms consistently score higher across years and across items 
on one-to-seven-point scales, where seven denotes agreement with the statement. Since 
the cross-section of 2008, all items are significantly different; that is, managers in 
younger firms prefer higher risk and return, feel more strongly that bold moves are 
necessary and prefer to act under uncertainty instead of wait. Another interesting 
finding from the time series is that, for older firms, the level of answers drops across 
items in 2008 and then rises again towards the level that was experienced in 2007. This 
cannot be seen in the case of new firms. Again, this could reflect the severe economic 
forecasts that dominated the news in the autumn of 2008. Incumbents’ responses in 
this situation reflected a decrease entrepreneurial action, whereas new firms tended to 
view a severe economic situation as a possibility where entrepreneurship would remain 
at least at the same level.  

Item (1.Disagree…  7. Agree) Founded   
 

We develop specialized resources for each target market 

 

 

<1990 

Count 86 
Mean 3.95 
Sd 1.82 

 

>1990 

Count 380 
Mean 4.06 
Sd 1.70 

 

We can easily reassign resources from one market to another 

 

 

<1990 

Count 86 
Mean 4.08 
Sd 1.67 

 

>1990 

Count 382 
Mean 4.57 
Sd 1.55 

 

We can service several markets with the same resources 

 

 

<1990 

Count 86 
Mean 4.68 
Sd 1.63 

 

>1990 

Count 383 
Mean 4.97 
Sd 1.60 

 

If we need to withdraw from one market, we can reassign 
resources to another 

 

 

<1990 

Count 85 
Mean 4.38 
Sd 1.69 

 

>1990 

Count 381 
Mean 4.51 
Sd 1.68 
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Table 48 Entrepreneurial orientation for 2006–2010. 

 
Item (1.Disagree…  7. 
Agree) 

Founded 
year 

 2006 2007 2008 2009 2010 

In general, our 
managers prefer high 
risk and return to low 
risk and usual profit 
expectations 

 

<1990 

Count 30 57 101 105 33 
Mean 4.1 3.92 2.98 3.33 3.54 
Sd 1.47 1.43 1.46 1.63 1.54 

 

>1990 

Count 65 170 262 255 143 
Mean 4.49 4.51* 4.56*** 4.10*** 4.90*** 
Sd 1.56 1.57 1.77 1.74 1.60 

Because of the 
operating environment 
bold moves are often 
necessary in order to 
meet our goals 

 

<1990 

Count 30 57 100 104 33 
Mean 4.33 4.33 3.7 3.90 4 
Sd 1.34 1.60 1.59 1.64 1.65 

 

>1990 

Count 65 170 261 254 144 
Mean 4.66 4.73+ 4.67*** 4.46** 4.99** 
Sd 1.56 1.56 1.74 1.64 1.74 

 

In uncertainty, we 
prefer to act rather than 
wait 

 

 

<1990 

Count 30 57 99 104 33 
Mean 4.2 4.22 3.60 3.84 4.15 
Sd 1.18 1.36 1.39 1.67 1.39 

 

>1990 

Count 65 170 262 254 144 
Mean 4.26 4.5 4.53*** 4.33** 4.91** 
Sd 1.47 1.43 1.46 1.54 1.34 

 

 

While entrepreneurial orientation describes specific entrepreneurial aspects of how a 
firm is managed, growth orientation provides information about the importance that 
management places on growth vis-à-vis the firm’s other goals. In order to analyse 
management growth orientation, two tables (“Growth orientation one” and “Growth 
orientation two”) are examined below. 

In the first table, “Growth orientation one”, growth as an objective is evaluated vis-à-vis 
profitability, technological superiority and longevity. In the table, one represents high 
profitability, technological superiority and longevity, while seven stands for high 
growth. Interestingly the statistics indicate that there are significant differences 
between old and young firms, with younger firms favouring growth more than older 
firms concerning all three optional goals. For older firms, the average is consistent 
across the years, and items below the midpoint of the scale indicate slight favouring of 
other objectives (profitability, technological superiority and longevity). This is also the 
case for younger firms in case of technological superiority. Thus, technological 
superiority seems to be the overriding goal for technology-based firms, both young and 
old. However, in case of profitability and longevity, statistics show that younger firms 
slightly favour growth over profitability and longevity.  
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Table 49 Growth orientation items profitability, technological achievement and longevity 
vs. growth, 2006–2010. 

Item Founded 
year 

 2006 2007 2008 2009 2010 

We aim for high 
profitability even if we 
had to sacrifice growth 

(1 High Profitability…7 
High Growth) 

 

<1990 

Count 30 56 99 106 34 
Mean 3.9 3.83 3.77 3.78 4.05 
Sd 1.58 1.58 1.49 1.53 1.32 

 

>1990 

Count 66 164 263 256 146 
Mean 4.25 4.35* 4.55*** 4.32** 5.04** 
Sd 1.86 1.58 1.64 1.68 1.58 

We aim for high 
technological 
achievement even  if 
growth were sacrificed 

(1 Tech.  superiority…7 
High Growth) 

 

<1990 

Count 30 56 100 106 34 
Mean 3.56 3.76 3.41 3.63 3.79 
Sd 1.56 1.54 1.60 1.62 1.64 

 

>1990 

Count 66 166 264 256 146 
Mean 3.71 3.66 3.68 3.72 4.03 
Sd 1.76 1.66 1.63 1.67 1.67 

We prefer longevity over 
growth 

(1 Longevity….7 High 
Growth) 

 

 

<1990 

Count 30 55 100 106 34 
Mean 3.5 3.98 3.19 3.53 3.58 
Sd 1.52 1.81 1.58 1.69 1.59 

 

>1990 

Count 66 166 263 256 146 
Mean 4.21+ 4.19 4.48*** 4* 4.67** 
Sd 1.91 1.72 1.77 1.75 1.71 

 

 

The second growth orientation table evaluates various objectives on a scale from one to 
seven, where one stands for less important objectives and seven indicates more 
important ones. One way to read the table is to consider the order of averages between 
different goals as the order of importance. When viewed this way, one can conclude 
that, for older firms, the pattern remains the same throughout the period. The 
importance order is: survival, profitability, retaining control, sales and firm value. For 
younger firms, the survival target consistently ranks highest, while retaining control is 
ranked lowest. Towards the end of the period, sales objective has gained in importance 
and profitability has lost in importance. When comparing young and old firms, younger 
firms consistently and significantly evaluate sales growth and firm value objectives 
more highly than older firms, while older firms evaluate retaining control and survival 
more importantly than their younger counterparts.  
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Table 50 Importance of different objectives for a firm, 2006–2010. 

Item 

1.  Less 
important….
7. More 
important 

Founded 
year 

 2006 2007 2008 2009 2010 

 

Sales growth 
objective 
importance 

 

 

<1990 

Coun 31 56 100 106 33 
Mean 4.16 4.39 4.31 4.33 4.39 
Sd 1.55 1.55 1.56 1.46 1.63 

 

>1990 

Coun 66 167 262 255 142 
Mean 4.87* 4.88* 5.15*** 4.99** 5.43**
Sd 1.55 1.53 1.43 1.49 1.44 

 

Profitability 
objective 
importance 

 

 

<1990 

Coun 31 56 100 106 33 
Mean 5.03 5.12 4.88 4.94 5.12* 
Sd 1.16 1.37 1.21 1.32 1.11 

 

>1990 

Coun 66 167 263 256 143 
Mean 4.87 5.01 4.68 4.81 4.44 
Sd 1.50 1.20 1.35 1.32 1.48 

 

Firm value 
maximisation 
importance 

 

 

<1990 

Coun 31 56 100 105 33 
Mean 4.32 3.87 3.91 3.67 3.42 
Sd 1.49 1.67 1.60 1.53 1.50 

 

>1990 

Coun 65 167 261 255 143 
Mean 4.67 4.78* 4.76*** 4.56*** 5.06* 
Sd 1.64 1.51 1.67 1.59 3.83 

 

Retain control 
importance 

 

 

<1990 

Coun 31 56 98 106 33 
Mean 4.61* 4.46* 4.59*** 4.54*** 5.12*** 
Sd 1.78 1.97 1.80 1.94 1.65 

 

>1990 

Coun 65 168 263 256 143 
Mean 3.92 3.69 3.43 3.79 3.41 
Sd 1.76 1.77 1.74 1.82 1.85 

 

Survival 
importance 

 

<1990 

Coun 31 56 100 106 33 
Mean 5.54 6.01* 6.08** 6.04* 6.15** 
Sd 0.99 1.21 1.08 1.03 0.93 

 

>1990 

Coun 66 167 263 256 143 
Mean 5.27 5.62 5.40 5.74 5.34 
Sd 1.31 1.27 1.30 1.34 1.45 

 

 

The importance of growth as a strategic goal is a necessary pre-condition for a firm to 
grow. Another way to shed light on management attitudes is to ask how easily 
achievable the management feels that growth is in a particular case. Young and old 
firms do not seem to differ significantly in this respect, although younger firms seem to 
be slightly more confident over all items and years. For 2008 and 2010, younger firms 
are more confident that they could grow faster if they wished. One the one-to-seven 
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scale, scores average above four and close to five indicate positive growth self-
confidence. The lowest scores can be found with the item “it would be easy for us to 
grow”, which indicates that, despite self-confidence, respondents do not think growing 
would be easy. 

Table 51 Growth self-confidence items, 2007–2010. 

 

 

The final firm characteristic in this analysis – new product development – concerns 
creating new products and improving old products. It seems that in new product 
development and also when improving older products, older firms are significantly 
doing more quantitatively, which is natural because they have been established longer 
in the market and may be larger in size. On average, older firms developed 10.82 new 

Item 

(1.Disagree…7. Agree) 

Founded 
year 

 2007 2008 2009 2010 

 

We are confident that we 
could grow faster should we 
like to 

 

<1990 

Count 52 97 104 33 
Mean 4.76 4.43 4.50 4.30 
Sd 1.65 1.41 1.64 1.53 

 

>1990 

Count 159 255 254 140 
Mean 4.94 5.00** 4.61 5.11** 
Sd 1.39 1.51 1.48 1.51 

 

We have the necessary skills to 
grow fast 

 

<1990 

Count 52 97 104 33 
Mean 5.17 4.71 4.75 4.84 
Sd 1.26 1.31 1.49 1.30 

 

>1990 

Count 159 255 254 140 
Mean 4.81 5.01+ 4.83 5.25 
Sd 1.38 1.36 1.39 1.45 

 

It would be easy to grow fast 

 

 

 

<1990 

Count 51 97 104 33 
Mean 4.05 3.52 3.81 3.54 
Sd 1.52 1.37 1.55 1.50 

 

>1990 

Count 159 254 254 140 
Mean 3.92 3.98* 3.72 4.10+ 
Sd 1.44 1.53 1.47 1.54 

 

We could easily acquire the 
resources to grow fast 

 

 

<1990 

Count 52 97 104 33 
Mean 4.74 4.38 4.43 4.18 
Sd 1.35 1.28 1.51 1.37 

 

>1990 

Count 158 255 254 139 
Mean 4.46 4.72* 4.54 4.68+ 
Sd 1.47 1.51 1.41 1.50 
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products in last two years, whereas their younger counterparts had developed 3.42 new 
products. The corresponding numbers for improved products were 13.37 and 5.04, 
respectively. Looking at the share of sales that has been generated through new 
products, this is almost half for younger firms compared to approximately one-fifth for 
older firms. Concerning new product development, it can be concluded that both new 
and old technology-based firms are active in this area. While incumbents have high 
absolute numbers of new or renewed products and services for new firms, the share of 
firms’ operations that results from innovative activity is especially high. 

 

Table 52 New product development. 

Item 

 

Founded 
year 

  

 

How many new products have you 
introduced over past 2 years 

 

 

<1990 

Count 86 
Mean 10.82* 
Sd 54.67 

 

>1990 

Count 377 
Mean 3.42 
Sd 10.90 

 

How many improved products have you 
introduced past 2 years 

 

 

<1990 

Count 82 
Mean 13.37* 
Sd 56.24 

 

>1990 

Count 363 
Mean 5.04 
Sd 21.97 

 

What % of your sales is created with 
products less than 2 years old 

 

 

<1990 

Count 57 
Mean 18.42 
Sd 18.68 

 

>1990 

Count 303 
Mean 49.45*** 
Sd 38.29 

 

4.3.2. Technology 

Besides other firm internal characteristics, the technology used is important when the 
analysis deals with technology-based firms. This section describes technological context 
through the areas of technological distinctiveness, the service and product offering and 
technological systemism.  

Technological distinctiveness describes how good the technology used and developed in 
a firm is vis-à-vis other products and services in the market, and what the role of 
research and development activity in a firm is. Statistics show that older and younger 
technology-based firms do not differ in their technological distinctiveness. Overall item 
means are located above five on a one-to-seven-point scale, where seven denotes 
agreement with the statement, indicating both that research and development is 
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considered important and that the technology that is used and developed is advanced 
vis-à-vis other products and services that are offered in the market. 

Table 53 Technological distinctiveness. 

Item (1.Disagree…7. Agree) Founded 
year 

  

 

Our products and services are based on high 
technology 

 

 

<1990 

Count 87 
Mean 5.68 
Sd 1.51 

 

>1990 

Count 385 
Mean 5.95 
Sd 1.32 

 

We invest heavily in R&D 

 

 

<1990 

Count 87 
Mean 5.51 
Sd 1.50 

 

>1990 

Count 385 
Mean 5.70 
Sd 1.46 

 

Our products are unique in the market 

 

 

<1990 

Count 87 
Mean 4.90 
Sd 1.68 

 

>1990 

Count 385 
Mean 5.47 
Sd 1.46 

 

Our technology is better than competitors' 

 

 

<1990 

Count 86 
Mean 5.10 
Sd 1.36 

 

>1990 

Count 384 
Mean 5.41+ 
Sd 1.45 

 

Our competitive advantage is based on our 
technology 

 

 

<1990 

Count 86 
Mean 5.08 
Sd 1.48 

 

>1990 

Count 385 
Mean 5.04 
Sd 1.60 

 

We are known for our technology 

 

 

<1990 

Count 56 
Mean 5.17 
Sd 1.49 

 

>1990 

Count 319 
Mean 5.05 
Sd 1.55 
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Technological systemism refers to whether the technology used can be seen to be part 
of a larger system. It is likely that the degree of systemism affects the extent to which, 
for example, certain growth strategies may be utilised. The statistics show that, overall, 
the technology used is not seen as highly systemic, and there is no significant difference 
between old and young firms (Table 54). On a one-to-seven scale, all items average 
three or less for both categories. However, it is notable that there is substantial 
heterogeneity among firms, as revealed by high standard deviations. Within this area, 
the highest ranks are for customisation; that is, that a firm’s products require 
customisation in customers’ interfaces. Nonetheless, this score is also below the 
midpoint of the scale, which means that, on average, products or services do not 
require substantial customisation. 

Table 54 Technological systemism.   

  

 

Another contextual aspect of a firm’s operations is the product or service offering. 
Statistics show that the product and service offering does not significantly differentiate 
between old and young firms. For both categories of firms, the highest ranks the item 
that a firm’s product/service is critical for the system functionality as well as the item 
that product is a stand-alone product. The lowest scores can be found for both 

Item (1.Disagree…7. Agree) Founded 
year 

  

 

When our product is submitted to customer, 
customers need to adapt their systems 

 

 

<1990 

Count 83 
Mean 2.74 
Sd 1.59 

 

>1990 

Count 226 
Mean 2.90 
Sd 1.71 

 

Our product requires customization of 
customers' system interfaces 

 

 

<1990 

Count 83 
Mean 3 
Sd 1.62 

 

>1990 

Count 226 
Mean 3.17 
Sd 1.72 

 

Our product requires significant changes in 
customer system interoperability 

 

 

<1990 

Count 83 
Mean 2.78 
Sd 1.56 

 

>1990 

Count 225 
Mean 2.78 
Sd 1.52 

 

Our product makes it more difficult to 
integrate at least two of customer's own 
systems 

 

 

<1990 

Count 83 
Mean 2.34 
Sd 1.40 

 

>1990 

Count 224 
Mean 2.31 
Sd 1.30 
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categories with the item “we supply our products without any customisation”. Again, it 
is notable that high standard deviations reveal a high degree of heterogeneity. It may be 
concluded that, on average, the offerings of both new technology-based firms and their 
older counterparts consist of stand-alone products/services that are critical and add to 
the functionality of a larger whole. 
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Table 55 Product and service offering.  

Item (1.Disagree…7. Agree) Founded 
year 

  

 

We supply our products without any customization 

 

 

<1990 

Count 84 
Mean 2.63 
Sd 1.72 

 

>1990 

Count 231 
Mean 2.49 
Sd 1.63 

 

Our product is well integrated with someone else's 

 

 

<1990 

Count 84 
Mean 3.59 
Sd 1.97 

 

>1990 

Count 230 
Mean 3.69 
Sd 1.88 

 

Our product is a component for a larger platform 

 

 

<1990 

Count 83 
Mean 3.62 
Sd 2.09 

 

>1990 

Count 231 
Mean 3.49 
Sd 1.87 

 

Our product is a stand-alone product 

 

 

<1990 

Count 83 
Mean 4.66 
Sd 1.89 

 

>1990 

Count 231 
Mean 4.53 
Sd 1.82 

 

Our product adds functionality to customer systems 

 

 

<1990 

Count 83 
Mean 4.38 
Sd 1.98 

 

>1990 

Count 229 
Mean 4.31 
Sd 1.78 

 

Our product is a core of a larger system 

 

 

<1990 

Count 83 
Mean 4.06 
Sd 1.94 

 

>1990 

Count 231 
Mean 4.16 
Sd 1.78 

 

Our product is critical for system functionality 

 

 

<1990 

Count 83 
Mean 4.45 
Sd 2.02 

 

>1990 

Count 231 
Mean 4.67 
Sd 1.82 
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4.3.3. Perceptions on operating environment  

Uncertainty is an important aspect of the operating environment. Concerning the 
uncertainty of the operating environment, there seem to be statistically significant 
differences in the perceptions of old firms and young firms. Specifically, older firms 
have a stronger agreement with the view that product and service obsolescence is slow 
and that customer preferences are easy to predict. Younger firms have stronger 
agreement with the view that it is difficult to predict what the standards in the industry 
are going to be. Differences that are similar, but not significant, can also be found with 
other items. From this, it could be concluded that new technology-based firms see their 
industry as more uncertain than incumbents. However, this analysis leaves some 
interesting questions unanswered, such as whether firms in same industries see their 
environments differently. 
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Table 56 Uncertainty of the operating environment. 

 
Item (1.Disagree…7. Agree) Founded 

year 
  

 

Product and service obsolescence is slow 

 

 

 

<1990 

Count 86 
Mean 4.77*
Sd 1.54 

 

>1990 

Count 383 
Mean 4.22 
Sd 1.74 

 

We often have to modify our marketing strategies 
to keep up with competitors 

 

 

<1990 

Count 86 
Mean 3.74 
Sd 1.44 

 

>1990 

Count 382 
Mean 3.87 
Sd 1.54 

 

Customer preferences are easy to predict 

 

 

<1990 

Count 86 
Mean 4.40* 
Sd 1.29 

 

>1990 

Count 379 
Mean 4.03 
Sd 1.39 

 

Our competitors' moves are difficult to predict 

 

 

<1990 

Count 86 
Mean 3.70 
Sd 1.34 

 

>1990 

Count 381 
Mean 3.92 
Sd 1.32 

 

We often have to change our strategies to keep up 
with competitors 

 

 

<1990 

Count 96 
Mean 3.50 
Sd 1.53 

 

>1990 

Count 382 
Mean 3.74 
Sd 1.52 

 

It is difficult to predict what the standards are 
going to be 

 

 

<1990 

Count 86 
Mean 3.68 
Sd 1.61 

 

>1990 

Count 379 
Mean 4.12* 
Sd 1.58 

 

 

Another area that describes the operating environment is environmental dynamism. As 
was the case with uncertainty, this area of the operating environment also seems to 
involve significant differences between new and old technology-based firms. Overall, 
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the view is strong in older firms that their industries do not have a great deal of 
environmental dynamism. Specifically, everyone within the business is believed to 
know who the competitors are, that business models are well established and known 
and that customers are familiar with their product concepts. These items show 
significant differences between the two categories and score above five on the seven-
digit scale. Overall, it could be concluded that new firms perceive more dynamism in 
their environments. 

Table 57 Dynamism of the operating environment.   

Item (1.Disagree…7. Agree) Founded 
year 

  

 

 

In this business firms' business models are well 
established and known 

 

<1990 

Count 55 
Mean 5.29*
Sd 1.40 

 

>1990 

Count 311 
Mean 3.90 
Sd 1.69 

 

Customers are familiar with our product concepts 

 

 

 

<1990 

Count 55 
Mean 5.01*
Sd 1.48 

 

>1990 

Count 310 
Mean 3.80 
Sd 1.54 

 

In this business everyone knows who the competitors 
are 

 

 

<1990 

Count 55 
Mean 5.32*
Sd 1.56 

 

>1990 

Count 311 
Mean 4.12 
Sd 1.75 

 

Customers have well established procurement budgets 
for our products 

 

 

<1990 

Count 55 
Mean 4.14*
Sd 1.80 

 

>1990 

Count 311 
Mean 3.46 
Sd 1.63 

 

In this business product and service standards are 
well established 

 

 

<1990 

Count 55 
Mean 4.65*
Sd 1.55 

 

>1990 

Count 311 
Mean 3.43 
Sd 1.69 

 

There exists a 'dominant design' 

 

 

 

<1990 

Count 55 
Mean 4.23*
Sd 1.65 

 

>1990 

Count 310 
Mean 3.44 
Sd 1.66 
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A third area used to describe the environmental dynamism is competition. 
Interestingly, it appears that young firms do not see the market as competitive as 
incumbents. Specifically, incumbents feel more strongly that many strong operators are 
competing for the same customers, and that competition in the business is tough. These 
items show significant differences between the two categories. The one-to-seven scale 
has a number of scores above five. Overall, it can be concluded that new firms perceive 
less competition in their environments. 

 

Table 58 Competition in a firm’s operating environment. 

 

 

 

 

Item (1.Disagree…7. Agree) Founded 
year 

  

 

Competition in this business is tough 

 

 

<1990 

Count 83 
Mean 5.22+ 
Sd 1.58 

 

>1990 

Count 367 
Mean 4.91 
Sd 1.45 

 

There are many strong operators who compete for 
the same customers 

 

 

<1990 

Count 83 
Mean 5.24** 
Sd 1.65 

 

>1990 

Count 367 
Mean 4.56 
Sd 1.69 

 

Customers can easily swith to another supplier 

 

 

<1990 

Count 82 
Mean 4.79* 
Sd 1.66 

 

>1990 

Count 367 
Mean 4.27 
Sd 1.72 

 

Customers are not loyal in our business 

 

 

 

<1990 

Count 83 
Mean 3.98 
Sd 1.56 

 

>1990 

Count 365 
Mean 4.03 
Sd 1.49 
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4.3.4. Networking 

The final area of analysis concerning the differences between new and old technology-
based firms is networking, particularly firms’ involvement in practitioners’ 
communities. Communities of practice are special kinds of networks through which the 
second-order additionality of innovation policy interventions is believed to come into 
existence; therefore, it is interesting to see how new firms and incumbents perceive 
these communities. Here, practitioners’ communities are approached from two 
perspectives. The first is how a firm identifies with a community of practice, and the 
second is the nature of a community of practice. While the former dimension captures 
the existence and meaning of a community of practice in the first place, the latter 
centres around what and how firms in this community co-operate. 

At first glance, there does not seem to be much different in how old and new firms see a 
given community of practice. It is not possible to detect consistent differences in 
opinions over years or over items. Respondents in new firms and incumbents agree 
most with the item “there exists a cohesive practitioners’ community in this business” 
over different years. Because this item averages above the midpoint of the scale, it could 
be argued that that, on average, there is a modest positive view about the existence of 
practitioners’ communities. However, by looking at identity and identification of 
participants in communities of practice, there is less agreement. This also holds 
concerning the benefits of practitioners’ communities and concerning their role in 
determining the future of a business field. The standard deviations are at a high level 
over years and items; therefore, there seems to be substantial heterogeneity among 
firms. Instead of age differentiating firms in their relationship with communities of 
practice, it could be the network position that differentiates. There might be some firms 
that are central in the given network and others that locate in the periphery of the 
network; these two groups may see the underlying network very differently. 

 



 

 

117 

Table 59 Identification with a community of practice, 2006–2010. 

Item 
(1.Disagree…7. 
Agree) 

Founded 
year 

 2006 2007 2008 2009 2010 

There exists a 
cohesive practitioner 
community in this 
business 

 

<1990 

Count 29 51 96 103 31 
Mean 3.62 4.52+ 3.67 3.99 4.45+ 
Sd 1.76 1.70 1.71 1.76 1.68 

 

>1990 

Count 66 156 250 252 139 
Mean 4.25 4.07 3.98 4.10 3.79 
Sd 1.90 1.52 1.80 1.71 1.91 

This community has a 
strong identity 

 

 

<1990 

Count 29 51 94 103 31 
Mean 3.06 3.84 3.13 3.12 3.41 
Sd 1.68 1.66 1.37 1.44 1.47 

 

>1990 

Count 66 153 250 251 139 
Mean 3.72+ 3.60 3.27 3.26 3.02 
Sd 1.54 1.30 1.54 1.50 1.59 

Everyone knows who 
belongs to this 
community and who 
does not 

 

 

<1990 

Count 28 51 95 103 31 
Mean 3.35 4.05 3.45 3.47 3.70+ 
Sd 1.78 1.61 1.47 1.61 1.48 

 

>1990 

Count 65 153 249 252 138 
Mean 4.03+ 3.77 3.44 3.40 3.15 
Sd 1.68 1.37 1.59 1.55 1.64 

This community 
benefits all companies 
in our business 

 

 

<1990 

Count 27 51 95 103 31 
Mean 3.37 3.98 3.08 3.39 3.41 
Sd 1.54 1.54 1.44 1.43 1.38 

 

>1990 

Count 65 153 247 252 138 
Mean 3.66 3.63 3.20 3.29 2.99 
Sd 1.57 1.25 1.55 1.58 1.63 

This community 
determines how the 
business will develope 

 

 

<1990 

Count 27 51 96 103 31 
Mean 3.37 3.94 2.94 3.01 3.38 
Sd 1.64 1.70 1.32 1.56 1.45 

 

>1990 

Count 64 152 247 252 137 
Mean 3.75 3.59 3.27+ 3.26 3.04 
Sd 1.77 1.34 1.62 1.61 1.64 

 

 

The second dimension concerning practitioners’ communities is the nature of the co-
operation in a community of practice. A general conclusion from the statistics of this 
dimension is that there are no significant differences between how new firms and 
incumbents see the co-operation. The highest scores over years in both new and old 
firms categories can be found with the statement “members often participate in the 
same workshops”. Standard deviations over 1.5 across items hint that there is 
considerable variation in terms of how firms see the co-operation.  
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Table 60 Nature of co-operation in a community of practice, 2007–2010. 

Item (1.Disagree…7. Agree) Founded 
year 

 2007 2008 2009 2010 

Members of this community 
regularly exchange information 

 

<1990 

Count 51 96 103 30 
Mean 3.80 3.27 3.37 3.56 
Sd 1.81 1.50 1.63 1.65 

 

>1990 

Count 151 246 249 135 
Mean 3.62 3.43 3.47 3.33 
Sd 1.42 1.63 1.71 1.71 

Members of this community 
often collaborate informally 

 

 

<1990 

Count 51 96 103 30 
Mean 4 3.32 3.44 3.96 
Sd 1.57 1.43 1.55 1.75 

 

>1990 

Count 151 246 248 135 
Mean 3.66 3.56 3.56 3.38 
Sd 1.37 1.61 1.64 1.76 

Members often participate in 
the same workshops 

 

 

<1990 

Count 51 96 103 30 
Mean 4.82* 3.97 4.08 4.46 
Sd 1.42 1.61 1.60 1.54 

 

>1990 

Count 150 245 248 133 
Mean 4.31 4.20 4.29 4.05 
Sd 1.45 1.67 1.67 1.86 

Members often launch joint RD 
projects 

 

 

<1990 

Count 51 96 102 30 
Mean 3.54 2.92 2.81 3 
Sd 1.65 1.56 1.71 1.72 

 

>1990 

Count 151 244 248 135 
Mean 3.31 2.97 3.10 2.99 
Sd 1.43 1.51 1.66 1.69 

Communication among 
members is open and frequent 

 

 

<1990 

Count 51 96 102 30 
Mean 3.49 2.94 2.95 3.16 
Sd 1.57 1.37 1.45 1.59 

 

>1990 

Count 149 244 247 135 
Mean 3.22 3.16 3.21 2.96 
Sd 1.36 1.46 1.62 1.62 

Tekes has had a positive impact 
on the emergence of the 
community of practice 

 

 

<1990 

Count - - 101 30 
Mean - - 3.28 3.23 
Sd - - 1.79 1.90 

 

>1990 

Count - - 216 120 
Mean - - 2.95 2.89 
Sd - - 1.64 1.81 
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4.3.5. Summary: stylised facts about new technology-based firms 

The aim of this chapter was to answer the first four research questions, all of which 
aimed to describe new technology-based firms in some way. The results that can also be 
considered as empirical facts concerning new technology-based firms are summarised 
here. 

Firstly, to answer research question 1 (“How large is the population of new technology-
based firms in Finland?”), the number of new technology-based firms in 2002 was 
estimated using the Statistics Finland database. In narrow terms, there were 
approximately 5000 new technology-based firms (high-tech knowledge intensive 
services and high-tech manufacturing), which is approximately 2.2 percent of the 
Finnish firm population. More broadly, there were approximately 15000 new 
technology-based firms (high-tech knowledge intensive services, high-tech 
manufacturing, medium-high-tech manufacturing and low- and medium-low-tech 
manufacturing), which represents approximately 6.6 percent of the Finnish firm 
population in 2002. Due to a lack of information, the economic impact of these firms 
could not be estimated; however, small and medium-sized firms in technology sectors 
could be used instead. Consequently, it was estimated that there were approximately 
31000 small and medium-sized firms in the technology sectors in Finland in 2007, 
which represents 10.1 percent of all small and medium-sized firms. Of the employment 
of all small and medium-sized firms, technology firms employed 22.6 percent, which is 
double their share of all small and medium-sized firms. In terms of sales, the 
corresponding figure was 24.7 percent in 2007.  

Secondly, to answer research questions 2 (“What kinds of development can be found in 
employment and sales time series of new technology-based firms?”) and 3 (“What kinds 
of internal dynamics of sales and employment development can be found within the 
population of new technology-based firms?”), five proposition were analysed. Support 
was found for proposition 1, which suggested that only a minority of new technology-
based firms grow. There was also support found for P4 (that steady growth of a new 
technology-based firm is rare) and for P5 (that sales growth precedes employment 
growth). Partial support was found for P2, which proposed that “it takes time for a new 
technology-based firm to achieve growth”, and for P3, which suggested that “in a cohort 
of new technology-based firms over time, the growth of the mean size accelerates over 
the growth median size towards the end of the period”. Support for these propositions 
could only be found once older firms were included in the analysis. 

Finally, in order to answer research question 4, which concerned differences between 
new and old technology-based firms, descriptive statistics were analysed in four areas: 
firm characteristics, technology, perceptions on operating environment and 
networking. Few similarities and differences were detected that are useful for 
constructing a picture of the features that can be attached to new technology-based 
firms. To begin with, a firm’s resource base is an essential firm characteristic that was 
considered here from external resource mobilisation and resource fungibility 
perspectives. Concerning external resource mobilisation, new firms and their older 
counterparts both experience challenges in resource mobilisation. Across different 
resources, young firms had more challenges in mobilising financial resources, while 
such a difference could not be found for other resources. Concerning resource 
fungibility, it seems that young firms have more fungible resources than their older 
counterparts, although the only statistically significant difference is that younger firms 
can more easily reassign resources from one market to another. 
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Other interesting firm characteristics were considered to be entrepreneurial 
management style, management’s attitudes towards growth and growth self- 
confidence. The analysis concerning entrepreneurial management style 
(entrepreneurial orientation) showed that new technology-based firms are more 
entrepreneurship-driven than their older counterparts. Concerning entrepreneurial 
orientation, young firms consistently score higher than old firms across years and 
across items concerning risk taking, bold acts and pro-activeness. With respect to 
growth orientation, the statistics also indicated that younger firms favour growth 
significantly more than older firms vis-à-vis profitability and longevity. However, the 
attitude towards technology is similar: technological superiority appears to be an 
overriding goal for all technology-based firms, both young and old. With regard to 
growth self-confidence, there does not seem to be a significant difference between 
young and old firms; having said that, younger firms seem to be slightly more confident 
over all items and years. 

Regarding new product development, it can be concluded that both new and old 
technology-based firms are active. While incumbents have high absolute numbers of 
new or renewed products and services for new firms, the share of firms’ operations that 
results from innovative activity is especially high. 

The second broad area, technological context, was approached from the perspective of 
technological distinctiveness and systemism. Technological distinctiveness is a measure 
that sheds light on the degree to which a firm is superior in its technology and whether 
a firm’s competitive advantage is based on the technology used. Statistics showed that 
old and young technology-based firms do not differ in their technological 
distinctiveness, but that both value highly the sophistication of technology: across 
items, the average is between five and six on a scale from one to seven, where seven 
stands for high distinctiveness. This result is in line with the earlier finding that 
technology is an overriding goal for both new and old technology-based firms. 

Concerning systemism of the technology, the statistics showed that, overall, the 
technology used is not seen highly systemic and there is no significant difference 
between old and young firms. On average, the offering of both new and old technology-
based firms consists of stand-alone products/services that are critical and add to the 
functionality of a larger whole. 

The statistics concerning the third broad area of analysis, perceptions on operating 
environment, revealed that new and old technology-based firms perceive their 
environments differently. New technology-based firms perceive their operating 
environment as more uncertain and dynamic than incumbents. Concerning 
competition, the inference is that new firms perceive less competition in their operating 
environments than incumbents. 

Finally, networking was understood as a firm’s participation in communities of 
practice. Old and new firms do not seem to differ in terms of how they see a given 
community of practice, nor in terms of how they see the co-operation within the 
community. However, there seems to be variation in how these issues are perceived. 
There may be firms that are central in a given network and other firms in the periphery 
of the network and these two groups may see the underlying network very differently. 
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5 ANTECEDENTS OF NEW TECHNOLOGY-BASED FIRM 
GROWTH   

This empirical chapter tests the theoretical hypotheses in order to answer research 
questions 5 (“Do entrepreneurial orientation and resource mobilisation affect the 
performance of a new technology-based firm?”) and 6 (“Do a firm’s previous growth 
experience and participation in firm communities of practice have an effect on the 
development of new technology-based firms?”). This chapter utilises the “Aalto 
research database”, in which all regression analyses are conducted on firms that have 
been founded after 1990.  

The theoretical model represented in the theory section is split into two separate 
models; consequently, the regression analyses are conducted in two stages. The 
rationale for this was explained in the methodology chapter. Estimating the dynamic 
model could be done with the structural equation model. However, the aim here is to 
benefit from panel data, and performing structural equation modelling with panel data 
is likely to result in a complex model. Therefore, for the sake of simplicity and to benefit 
from the advantages of panel data, analyses are conducted here by estimating two 
separate sets of panel regression models. This technique is explained more carefully in 
the methods section, with remarks on the assumptions that underlie the use of this 
method. In order to be able to control for firm specific unobserved effects that remain 
constant over time, fixed effect modelling was chosen for this study (Wooldridge, 
2009). This choice is also supported by the fact that the sample used cannot be argued 
to be a random sample from the underlying new technology-based firm population; 
therefore, the fixed effect specification should be used (Baltagi, 2005).  

5.1. Entrepreneurial orientation, resource mobilisation and growth 

The first set of analyses is related to testing of the hypotheses that proposed an 
association between a new technology firm’s growth, entrepreneurial orientation and a 
firm’s ability to mobilise operational and financial resources. This section also 
considers the possible moderating roles of firm age, technological distinctiveness and 
technological systemism. The first column in each table shows the variables used in the 
analysis. The base-model which consists of control variables is always model 1, against 
which further models may be compared. In each analysis, model 2 includes the main 
effect variables, and possible further models include the interaction effects. For this 
section’s explanatory variables, missing values have been inserted to improve the panel 
qualities of the data. Specifically, if a value is missing in period t-1, then this missing 
value is replaced by the existing value of period t.  

As discussed in the method section, sales growth is operationalised through the lagged 
variable technique to avoid biases due to some firms being small and others large in 
size. Therefore, the log of sales volume is used as the dependent variable and one of the 
control variables is the log of sales volume lagged by one period. Possible control 
variables include growth orientation, year of foundation (age), geographical location 
and industry applied. All of these may have an effect on the level of sales. In the fixed 
effect modelling time constant, control variables drop out from the estimation but 
control variables are introduced here for the possibility of random effects modelling.    

Firstly, the correlation matrix is presented below to see how different variables are 
related to each other. Overly high correlations among independent variables present 
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the threat of multicollinearity. When correlation is high, there is a chance that 
correlated independent variables will mask each other’s effect on the dependent 
variable. As can be seen from the correlation table below, the correlations among 
independent variables are relatively low, with the highest being the correlation between 
entrepreneurial orientation and growth orientation; therefore, there should be no 
danger of multicollinearity. 

 

Table 61 Correlation table for the first part of hypotheses testing.  

 

Construct 1 2 3 4 5 6 7 8 9 10 

1 Growth orientation 1.00          

2 Year of foundation 0.31 

*** 

1.00 

 

        

3 Area dummy 0.27 

*** 

0.18 

*** 

1.00 

 

       

4 Industry dummy 0.18 

*** 

0.18 

*** 

0.38 

*** 

1.00 

 

      

5 Log of lagged sales -0.26 

*** 

-0.40 

*** 

-0.18 

*** 

-0.19 

*** 

1.00 

 

     

6 Entrepreneurial 
orientation 

0.58 

*** 

0.29 

*** 

0.23 

*** 

0.11 

*** 

-0.29 

*** 

1.00 

 

    

7 Resource mobilization, 
operational 

-0.01 

 

0.05 

*** 

0.06 

*** 

0.10 

*** 

-0.17 

*** 

0.06 

*** 

1.00 

 

   

8 Resource mobilization, 
financial 

0.23 

*** 

0.21 

*** 

0.16 

*** 

0.10 

*** 

-0.34 

*** 

0.23 

*** 

0.26 

*** 

1.00 

 

  

9 Technological 
distinctiveness 

0.12 

*** 

0.11 

*** 

0.10 

*** 

0.01 -0.11 

*** 

0.31 

*** 

0.01 0.05 

*** 

1.00 

 

 

10 Technological 
systemism 

0.05 

*** 

0.00 

 

0.00 0.07 

*** 

-0.04 

 

0.12 

*** 

0.04 

** 

0.05 

*** 

-0.09 

*** 

1.00 
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Entrepreneurial orientation and operational and financial resource 
mobilisation in explaining growth 

The first analysis is conducted on new firms founded after 1990, with the aim of 
explaining variation in sales level by entrepreneurial orientation, operational resource 
mobilisation and financial resource mobilisation. The results of the analysis show that 
both models are relevant; all coefficients are different from zero at the 0.001 level (Chi 
squared statistic). The within variance explained in the control-variables-only model is 
9 percent, and 9 percent in the main effect model as well. Therefore, there is no 
increase in the explanation power with the main effect model. The first model was 
conducted with 1374 observations from 448 firms, which represents an average of 3.1 
observations per firm. The corresponding figures for the main effect model are 1339, 
438 and 3.1, respectively. The standardised beta shows that, of the control variables, 
lagged sales is associated with the level of sales at the 0.001 level. From the predictor 
variables, entrepreneurial orientation is associated with the level of sales at the 0.10 
level, and neither the operational nor financial resource mobilisation coefficient is 
significant. Here, it should be noted that both resource mobilisation variables are 
measured through reversed scales, in which lower values indicate the ease of resource 
mobilisation. Thus, entrepreneurial orientation and financial resource mobilisation 
have correct signs. Overall, the first analysis weakly supports the hypotheses that a new 
technology-based firm’s growth is associated with entrepreneurial orientation when 
entrepreneurial orientation and resource mobilisation variables are measured in the 
same period as the dependent variable of sales level. 

Table 62 Sales growth, entrepreneurial orientation, resource mobilisation and 
technological distinctiveness. 

 

Dependent variable: log of sales Model 1 Model 2 

 Coeff. Std. Error Coeff. Std. Error 

Growth orientation -.051 .039 -.080+ .044 

Log of lagged sales .222*** .056 .221*** .058 

Entrepreneurial orientation   .075+ .045 

Resource mobilization, operational   .012 .038 

Resource mobilization, financial   -.061 .037 

Constant   5.69*** .526 

     

R-sq 0.09 0.09 

Wald chi-squared 9.29 6.16 

Prob>chi squared 0.0001 0.0000 

Number of observations 1374 1339 

Number of groups 448 438 

Observations per group min 1 1 

Observations per group average 3.1 3.1 

Observations per group max 5 5 
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As the second analysis, the first regression is repeated with lagged variables for firms 
founded after 1990. Therefore, predictor variables and the growth orientation control 
variable are both replaced by one-period-lagged variables. The results of this analysis 
show that the model is relevant and the explanation power improves when predictor 
variables are included in the model. The within variance explained increases from 8 
percent to 10 percent. From the control variables, lagged growth orientation is 
negatively associated with sales at the 0.1 level and lagged sales at the 0.001 level. From 
predictor variables, lagged entrepreneurial orientation is associated with the level of 
sales at the 0.05 level and financial resource mobilisation at the 0.05 level. 
Standardised betas of these variables have correct signs indicating that the 
relationships are as expected, while the sign of the operational resource mobilisation 
variable is opposite to what was expected. Overall, the second analysis supports the 
view that entrepreneurial orientation and financial resource mobilisation play 
significant roles in a new technology-based firm’s growth. Specifically, this result 
means that, changes in entrepreneurial orientation and financial resource mobilisation 
over time, would result in an increase in the level of sales. An interesting finding from 
the first two analyses is that it is the lagged variables’ model that show support for the 
hypothesised associations. 

 

Table 63 Sales growth, entrepreneurial orientation, resource mobilisation and 
environmental dynamism.  

 

 

Dependent: log of sales Model 1 Model 2 

 Coeff. Std. Error Coeff. Std. Error 

Growth orientation (lagged) -.037 .058 -.103+ .062 

Log of lagged sales .221*** .056 .218*** .218 

Entrepreneurial orientation    .139* .068 

Resource mobilization, operational 
(lagged) 

  .004 .059 

Resource mobilization, financial 
(lagged) 

  -.109* .048 

Constant 5.655*** .493 5.748*** .677 

     

R-sq, within 0.08 0.10 

Wald chi-squared 8.39 11.25 

Prob>chi squared 0.0003 0.0000 

Number of observations 1374 1339 

Number of groups 448 438 

Observations per group min 1 1 

Observations per group average 3.1 3.1 

Observations per group max 5 5 
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In order to check the robustness of the results, the two first analyses were run in the 
data without the constraint on firm age. In these analyses, the number of firms rises to 
above 600. The results both from the contemporary variable model and the lagged 
variable model remain almost identical to the results where firm age is limited. 
Therefore, the analyses support the hypotheses that a new technology-based firm’s 
growth is associated with entrepreneurial management style (that is, its entrepreneurial 
orientation) and with a firm’s financial resource mobilisation. Furthermore, it seems 
that the positive effects from entrepreneurial orientation and resource mobilisation are 
not specific to only new firms, as defined in this research, but may actually apply more 
universally to firms in technology sectors. The results do not support the hypothesis 
that operational resource mobilisation is associated with growth. 

 

Moderating roles of technological distinctiveness, technological systemism 
and age 

The second area of analysis concerns testing the hypothesised moderating relationships 
between entrepreneurial orientation and growth, and between resource mobilisation 
and growth. As possible moderators, three specific possibilities were considered; of 
these, technological distinctiveness and systemism of the technology can be seen as 
firm internal contextual variables that are relevant for firms that operate in technology 
sectors of the economy. The third possible moderator, age, can be seen as a more 
general moderator. Each of the moderators can be considered to have an important 
effect on the relationship between both entrepreneurial orientation and resource 
mobilisation and growth and may reveal important information about the relationship 
of the independent and dependent variables. Also, these analyses are conducted on 
firms for which the foundation year is later than 1990. Because the previous analyses 
showed that lagged measures of entrepreneurial orientation and resource mobilisation 
perform well in explaining the level of sales, the following concentrates only on lagged 
variables.  

At first, the impact of technological distinctiveness is considered as a proxy for the 
strategy of a firm. Higher technological distinctiveness reflects a niche strategy, the aim 
of which is to achieve superior performance in a narrow segment of a market. 
Therefore, running a regression analysis reveals the strategic context under which, if 
under any, a high level of entrepreneurial orientation and resource mobilisation is 
associated with high performance.  

The results of the first moderator analysis show that the model is relevant and the 
within-variance explained of the interaction effect model is 16 percent; this is more 
than 8 percent of the control variable model and 14 percent in the main effect model. 
Therefore, it seems reasonable to add the main effects and interaction effects. The 
regression results indicate that, from the control variables, lagged sales is positively 
associated with sales at the 0.001 level across different models. When technological 
distinctiveness is added to the equation, of the main effect variables entrepreneurial 
orientation remains significant at the 0.10 level with the correct sign. In the interaction 
model, entrepreneurial orientation is positively associated with sales at the 0.01 level. 
For the analysis of interaction hypothesis, it is only necessary to focus on the 
interaction term (Cohen et. al., 1983). The interaction term of entrepreneurial 
orientation and technological distinctiveness is negatively associated with sales at the 
0.05 level. Other interaction terms are not significant. Therefore, the results hint that 
technological distinctiveness moderates the association between entrepreneurial 
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orientation and growth such that the higher the technological distinctiveness, the lower 
the positive association between entrepreneurial orientation and growth. 

Table 64 Moderator analysis: the role of the technological distinctiveness between 
entrepreneurial orientation and growth and resource mobilisation and growth 
(lagged variables).  

 

 

The impact of technological systemism was considered as the second moderator 
variable. Technological systemism reflects the degree to which the implementation of a 
firm’s products or services requires changes in customers’ processes. Thus, high 
systemism means that customers systems must adapt extensively to the requirements 
and needs of a product or service.   

The results of the second moderator analysis show that all models are relevant and the 
within variance explained in the interaction effect model is 8 percent, which is equal to 

Dependent: log of sales Model 1 Model 2 Model 3 

 Coeff. Std. 
Error 

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Growth orientation -.037 .058 -.148 .097 -.133 .096 

Loga of lagged sales .221*** .056 .254*** .057 .249*** .058 

Entrepreneurial orientation    .158+ .089 .565** .178 

Resource mobilization, operational 
(lagged) 

  .009 .074 -.173 .274 

Resource mobilization, financial (lagged)   -.050 .038 .048 .160 

Technological distinctiveness   -.180 .371 .264 .420 

Technological distinctiveness* EO (lagged)     -.081* .033 

Technological distinctiveness *RM (lagged)     .034 .053 

Technological distinctiveness *RM_fin 
(lagged) 

    -.022 .031 

Constant 5.655*** .493 6.094 2.344 3.937 2.487 

       

R-sq, within 0.08 0.14 0.16 

Wald chi-squared 8.39 8.21 7.96 

Prob>chi squared 0.0003 0.0000 0.0000 

Number of observations 1374 635 635 

Number of groups 448 227 227 

Observations per group min 1 1 1 

Observations per group average 3.1 2.8 2.8 

Observations per group max 5 5 5 
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8 percent of the control variable model and is slightly more than the 7 percent of the 
main-effect model. Therefore, it seems that neither adding the main effects nor the 
interaction effects above the control variable model leads to significant changes in the 
explained within variance. The regression results indicate that, from the control 
variables, lagged sales is positively associated with sales at the 0.001 level. When 
technological systemism is added to the equation from the main effect variables, lagged 
entrepreneurial orientation remains significant at the 0.01 level and lagged financial 
resource mobilisation at the 0.10 level, while operational resource mobilisation is not 
significant. Interestingly, the variable of technological systemism is positively 
significant at the 0.001 level. Again, for the analysis of interaction hypothesis it is only 
necessary to focus only on the interaction terms (Cohen et. al., 1983), none of which is 
significant. The result, therefore, provides no support for the hypotheses that 
technological systemism moderates the relationships between entrepreneurial 
orientation and growth or resource mobilisation and growth. 
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Table 65 Moderator analysis: the role of the technological systemism between 
entrepreneurial orientation and growth and resource mobilisation and growth. 

 

 

The impact of age was considered as the third moderator variable. As argued in the 
theory part, there are a number of reasons to believe that younger firms especially 
benefit from having entrepreneurial orientation and would particularly benefit from 
both operational and financial resource mobilisation. To measure the impact of age, the 
log of foundation year was inserted into the equation.  Although the time constant 
variable of age (foundation year) was dropped from the equation, it is possible to 
consider the interaction terms that are calculated through it (Wooldridge, 2009). 

The results of the third moderator analysis show that the model is relevant and the 
explanation power of the interaction effect model is 87 percent, which represents 87 
percent of the control variable model and 87 percent of the main-effect model. 
Therefore, it seems that adding neither main effects nor interaction effects above the 

Dependent: log of sales Model 1 Model 2 Model 3 

 Coeff. Std. 
Error 

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Growth orientation -.037 .058 -.113 .068 -.103 .067 

Log of lagged sales .221*** .056 .023 .107 .013 .117 

Entrepreneurial orientation    .153** .058 -.012 .168 

Resource mobilization, operational (lagged)   .048 .087 .025 .180 

Resource mobilization, financial (lagged)   -.150+ .083 -.279 .247 

Technological systemism   1.204*** .222 .519 .686 

Technological systemism *EO (lagged)     .047 .049 

Technological systemism *Rm operational 
(lagged) 

    .007 .058 

Technological systemism * Rm financial  
(lagged) 

    .037 .055 

Constant 5.655*** .493 3.774** 1.348 5.968* 2.894 

       

R-sq, within 0.08 0.07 0.08 

Wald chi-squared 8.39 7.83 6.78 

Prob>chi squared 0.0003 0.0000 0.0000 

Number of observations 1374 539 539 

Number of groups 448 177 177 

Observations per group min 1 1 1 

Observations per group average 3.1 3.0 3.0 

Observations per group max 5 5 5 
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control variable model does not lead to significant changes in the variance explained. 
The regression results indicate that, from the control variables, lagged sales is positively 
associated with sales at the 0.001 level across models. When age is added to the 
equation, entrepreneurial orientation remains significant at the 0.01 level and lagged 
financial resource mobilisation at the 0.10 level, while operational resource 
mobilisation is not significant. The variable of age does not show in the equation 
because, in within analysis time, constant variables are moved away. Again, in the 
analysis of interaction hypothesis, it is only necessary to focus on the interaction terms 
(Cohen et. al., 1983), none of which is significant. Therefore, the results provide no 
support for the hypotheses that age moderates the relationships between 
entrepreneurial orientation and growth or resource mobilisation and growth. 

Table 66 Moderator analysis: the role of the technological systemism (lagged variables, old 
firms). 

 

 

Overall, the results of analysing the role of entrepreneurial orientation and resource 
mobilisation in new technology-based firms’ growth are highly interesting. These 

Dependent: log of sales Model 1 Model 2 Model 3 

       

Growth orientation -.037 .058 -.103+ .062 -.096 .066 

Loga of lagged sales .221*** .056 .218*** .060 .221*** .061 

Entrepreneurial orientation    .139* .068 -16.871 29.241 

Resource mobilization, operational 
(lagged) 

  .004 .059 -39.865 25.570 

Resource mobilization, financial 
(lagged) 

  -.109* .048 -5.102 17.369 

Log of founded year *Eo (lagged)     .008 .014 

Log of founded year *Rm  
operational (lagged) 

    .019 .012 

Log of founded year *Rm financial 
(lagged) 

    .002 .008 

Constant 5.655*** .493 5.748 .677 5.495 .773 

       

R-sq 0.08 0.10 0.10 

Wald chi-squared 8.39 11.25 8.49 

Prob>chi squared 0.0003 0.0000 0.0000 

Number of observations 1374 1339 1339 

Number of groups 448 438 438 

Observations per group min 1 1 1 

Observations per group average 3.1 3.1 3.1 

Observations per group max 5 5 5 
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results are discussed in more detail in the concluding chapter. The next section 
presents an analysis of the impact that experienced growth and firms’ involvement in 
communities of practice has on the development of both entrepreneurial orientation 
and operational and financial resource mobilisation.   

5.2. Communities of practice, entrepreneurial orientation and resource 
mobilisation  

The theoretical chapter of this thesis hypothesised that a firm’s entrepreneurial 
orientation and its external resource mobilisation are both positively associated with a 
firm’s embeddedness in inter-firm networks (which is measured through the 
identification with a community of practice) and its previous growth. These 
relationships are studied here in detail through regression analysis with firms founded 
after 1990. Besides the main effects, this section also analyses the hypothesised 
moderating effect through the nature of the community of practice. To allow as much 
variation as possible in the dependent variables, the original variables (rather than the 
inserted ones) were used for the analysis in this section. Therefore, the time dimension 
of these panel models is lower than in the previous section.    

Firstly, a correlation matrix is presented below to identify how the different variables 
are related to each other. Overly high correlations among independent variables pose a 
threat of multicollinearity. When the correlation is high, it is possible that correlated 
independent variables will mask each other’s effect on the dependent variable. As can 
be seen from the correlation table below, the correlations among independent variables 
are relatively low, except for the correlation between identification with a community of 
practice and nature of community of practice (0.78 and significant at the 0.001 level). 
This finding points out to the same problem that was detected earlier through 
confirmatory factor analysis in the methodology chapter. It was found that when the 
items that measure these two constructs were inserted into factor analysis all items 
loaded on one factor instead of representing two separate measures. Therefore, each 
model below examines the relationship of these variables vis-à-vis the dependent 
variable in isolation of each other, as well as their impact taken together.  
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Table 67 Correlations between variables in the second part of the theory testing. 

Construct 1 2 3 4 5 6 7 8 9 10 11 12 

1 Growth orientation 

 

1.00            

2 Year of foundation 

 

0.33 
*** 

1.00           

3 Area dummy 

 

0.27 
*** 

0.18 

*** 

1.00          

4 Industry dummy 

 

0.18 
*** 

0.18 
*** 

0.38 
*** 

1.00         

5 Log of employment 

 

-0.21 
*** 

-0.38 
*** 

-0.15 
*** 

-0.12 
*** 

1.00        

6 Log of sales growth 

 

0.12  

* 

0.11 
*** 

0.04 
*** 

0.06 
*** 

0.18 
*** 

1.00       

7 Log of employment 
growth 

0.40  

** 

0.34 
*** 

0.19 
*** 

0.16 
*** 

-0.50 
*** 

0.48 
*** 

1.00      

8 Entrepreneurial 
orientation 

0.56 
*** 

0.30 
*** 

0.23 
*** 

0.12 
*** 

-0.27 
*** 

0.17 
*** 

0.32 
*** 

1.00     

9 Resource mobilization, 
operational 

0.00 0.03 0.06 

* 

0.10 
*** 

-0.15 
*** 

0.07 0.17  

** 

0.07  

** 

1.00    

10 Resource mobilization, 
financial 

0.22 
*** 

0.21 
*** 

0.16 
*** 

0.09 
*** 

-0.29 
*** 

0.16 
*** 

0.29 
*** 

0.25 
*** 

0.28 
*** 

1.00   

11 Identification with the 
community of practice 

0.02 0.00 0.03 0.01 -0.03 0.09 0.04 0.07  

** 

-0.05 -
0.02 

1.00  

12 Nature of the 
community of practice 

0.00 0.02 0.06  

* 

0.03  -0.02 0.02 0.05 0.05 -0.06 

* 

-
0.02 

0.78 
*** 

1.00 

 

 

Table 68 shows the results of the analysis on the sources of entrepreneurial orientation. 
The statistics show that the received model is significant and the within variance 
explained is higher as the main effects and further moderating effects are added to the 
model. While the control variable model explains 8 percent of the variance, the 
explained variance in the main effect model reaches 39 percent and 41 percent in the 
moderation model. Regression results further indicate that growth orientation is the 
only control variable that is significantly positively associated with entrepreneurial 
orientation in the first model at the 0.05 level. In the control variable model, firm size 
measured as the logarithm of employment level is negatively associated with 
entrepreneurial orientation at the 0.1 level. Growth was measured both as the log of 
experienced sales growth and experienced employment growth, and all models show 
that only experienced sales growth is positively associated with entrepreneurial 
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orientation at the 0.01 level. Neither growth as measured in employment changes nor 
the identification with a community of practice is associated with entrepreneurial 
orientation. When the interaction term is added to the model, sales growth is still 
positively associated with entrepreneurial orientation at the 0.01 level but none of the 
other variables seem to be associated with the level of entrepreneurial orientation. 
Therefore, this analysis only supports the hypothesis that previous growth is associated 
with growth orientation. 

 

Table 68 Entrepreneurial orientation and involvement in communities of practice.  

Dependent: 
entrepreneurial 
orientation 

Model 1 

 

Model 2 Model 3 Model 4 Model 5 

 Coeff. Std. 
Error 

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Growth orientation .278* .120 -.027 .238 .019 .239 .043 .231 .072 .240 

Log of employment -.774+ .431 .820 .820 .893 .772 .907 .767 1.323 .846 

Log of sales growth   .336** .116 .359** .114 .372** .128 .411** .148 

Log of employment 
growth 

  .007 .355 -.166 .368 -.210 .425 -.358 .485 

Identification with the 
community of practice 
(lagged) 

  -.296 .271   .135 .301 .952 .871 

Nature of community 
of practice (lagged) 

    -.702 .451 -.867 .557 -.483 .566 

Identification with the 
community of practice 
(lagged)*Nature of 
community of practice 
(lagged) 

        -.236 .214 

Constant 5.266*** 1.150 2.002 2.410 3.458 2.148 3.489 2.102 1.427 2.804 

           

R-sq, within 0.08 0.34 0.38 0.39 0.41 

Wald chi-squared 3.46 2.67 3.28 2.63 2.82 

Prob>chi squared 0.0326 0.0255 0.0084 0.0199 0.0097 

Number of 
observations 

507 142 137 137 137 

Number of groups 360 119 114 114 114 

Observations per group 
min 

1 1 1 1 1 

Observations per group 
average 

1.4 1.2 1.2 1.2 1.2 

Observations per group 
max 

4 3 3 3 3 
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The second set of models examines the sources of resource mobilisation. Again, the 
variance explained for the dependent variable increases as additional independent 
variables are added to the model. At most, in the interaction model the variance 
explained reaches 52 percent. The results indicate that employment growth is 
negatively associated with resource mobilisation across models at the 0.01 level. When 
entered separately, neither of the networking variables is associated with operational 
resource mobilisation. Examining the interaction model shows  that the nature of co-
operation in a community of practice moderates the relationship between 
embeddedness and operational resource mobilization such that the less intense is co-
operation in a community of practice the stronger is the association between 
embeddedness and financial resource mobilization. This results is contrary to what was 
expected. However, one must be cautious with the result because of the collinearity and 
lack of discriminant validity between the networking two variables.  
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Table 69 Operational resource mobilisation and involvement in communities of practice. 

 

The third set of models examines financial resource mobilisation. In this set, the 
within-variance explained reaches a maximum of 60 percent in the interaction model. 
All models except the control variable model are significant at least at 0.001 level. Of 
the control variables, growth orientation is associated with financial resource 
mobilisation at the 0.001 level with correct sign, in both the main effect models and in 
the interaction model. Both of the growth measures are associated with financial 
resource mobilisation. Sales growth is positively associated with financial resource 
mobilisation in all models where it is included at the 0.001 level and employment 
growth negatively at the 0.001 or 0.01 levels. Both networking variables are directly 

Dependent: operational 
resource mobilization 

Model 1 

 

Model 2 Model 3 Model 4 Model 5 

 Coeff. Std. 
Error 

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Growth orientation .002 .090 -.847* .351 -.859* .354 -.833* .337 -.865** .309 

Log of employment -.446 .348 -1.548* .780 -1.555* .765 -1.476+ .826 -.998 .885 

Log of sales growth   -.077 .081 -.086 .079 -.062 .089 -.027 .088 

Log of employment 
growth 

  1.130** .376 1.119** .392 1.018** .357 .924** .343 

Identification with the 
community of practice 
(lagged) 

  .059 .180   .264 .276 1.335* .544 

Nature of community of 
practice (lagged) 

    -.060 .243 -.396 .417 .052 .429 

Identification with the 
community of practice 
(lagged)*Nature of 
community of practice 
(lagged) 

        -.303* .121 

Constant 4.990 1.013 9.023*
*

3.009 9.663 3.071 9.774 3.235 7.468* 3.428 

           

R-sq 0.01 0.46 0.46 0.48 0.52 

Wald chi-squared 0.82 2.58 2.56 2.58 4.46 

Prob>chi squared 0.4406 0.0297 0.0310 0.0221 0.0002 

Number of 
observations 

494 140 135 135 135 

Number of groups 355 120 115 115 115 

Observations per group 
min 

1 1 1 1 1 

Observations per group 
average 

1.4 1.2 1.2 1.2 1.2 

Observations per group 
max 

4 3 3 3 3 
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associated with financial resource mobilisation when entered separately into the model 
with the correct sign. Identification with a community of practice is also directly 
associated with financial resource mobilisation when entered jointly with the nature of 
community of practice variable at the 0.001 level. In the interaction model, the 
interaction term is significant at the 0.001 level. This suggests that the nature of co-
operation moderates the relationship between embeddedness and a firm’s financial 
resource mobilisation such that the less intense is co-operation in a community of 
practice the stronger is the association between embeddedness and financial resource 
mobilization. Also this results is contrary to what was expected. Again, one must be 
cautious with the result because of the collinearity and lack of discriminant validity 
between the two variables. 

Table 70 Financial resource mobilisation and involvement in communities of practice. 

Dependent: financial 
resource mobilization 

Model 1 Model 2 Model 3 Model 4 Model 5 

 Coeff. Std. 
Error 

Coeff. Std. 
Erro
r

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Coeff. Std. 
Error 

Growth orientation -.022 .147 -1.013*** .276 -.937*** .272 -1.013*** .280 -1.03*** .230 

Log of employment -.370 .555 .099 .969 .118 1.113 .098 .964 .785 1.106 

Log of sales growth   -.533*** .090 -.475*** .121 -.537*** .095 -.486*** .096 

Log of employment 
growth 

  1.929*** .495 1.761** .525 1.957*** .521 1.804** .539 

Identification with the 
community of practice 
(lagged) 

  -.815*** .228   -.899** .326 .595 .543 

Nature of community of 
practice (lagged) 

    -.945* .396 .168 .446 .794* .454 

Identification with the 
community of practice 
(lagged)*Nature of 
community of practice 
(lagged) 

        -.422** .128 

Constant 4.874** 1.542 6.783* 3.40 7.157 3.597 6.465 3.080 3.147 3.230 

           

R-sq, within 0.00 0.56 0.50 0.56 0.60 

Wald chi-squared 0.25 14.46 8.96 12.21 20.92 

Prob>chi squared 0.7779 0.0000 0.0000 0.0000 0.0000 

Number of 
observations 

504 142 137 137 137 

Number of groups 361 121 116 116 116 

Observations per group 
min 

1 1 1 1 1 

Observations per group 
average 

1.4 1.2 1.2 1.2 1.2 

Observations per group 
max 

4 3 3 3 3 
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5.3. Summary of results concerning the theoretical model 

The aim of this chapter was to empirically analyse theoretically deducted hypotheses 
concerning the development of new technology-based firms. Table 71 summarises the 
results of the hypothesis testing. Hypotheses 1 and 2 concerning entrepreneurial 
orientation and growth are supported: entrepreneurial orientation is associated with 
the growth of a new technology-based firm and experienced growth is associated with 
entrepreneurial orientation. From the resource mobilisation variables, the results show 
that financial resource mobilisation is associated with growth, as suggested by 
hypothesis 4. The results are mixed regarding the relationship between experienced 
growth and resource mobilisation. While sales growth was found to be associated with 
financial resource mobilisation, employment growth was found to be negatively 
associated with both operational and financial resource mobilisation.  

Hypotheses 7 and 8 suggested that the identification with a community of practice is 
positively associated with the level of entrepreneurial orientation, and that this 
relationship is modified by the nature of the community of practice in which a firm is 
embedded. Neither of these hypotheses received support in the data. Hypotheses 9–12 
suggested similar relationships for both external resource mobilisation variables. 
Hypotheses 9 and 10 suggested that the identification with a community of practice is 
positively associated with the level of operational resource mobilisation and that this 
relationship is modified by the nature of the community of practice in which a firm is 
embedded. While no direct association between embeddedness and operational 
resource mobilisation was found it was recognized that the nature of co-operation 
moderates the relationship between embeddedness and a firm’s operational resource 
mobilisation such that the less intense is co-operation in a community of practice the 
stronger is the association between embeddedness and operational resource 
mobilization. Hypotheses 11 and 12 suggested that the identification with a community 
of practice is positively associated with the level of financial resource mobilisation and 
that this relationship is positively modified by the nature of the community of practice 
in which a firm is embedded. while the first hypothesis received support in the data a 
possibly inverse relationship was found for the latter. Furthermore, in addition there 
being a direct positive association between embeddedness and financial resource 
mobilisation also a positive association was found for the relationship between the 
nature of community of practice and financial resource mobilization.  

Hypotheses 12–21 were formulated around possible interactions from technological 
distinctiveness, age and technological systemism to the relationship between 
entrepreneurial orientation and resource mobilisation and growth. The finding for the 
hypothesis that stated “the positive effect of entrepreneurial orientation on growth is 
stronger and more technologically sophisticated for new technology-based firms” was 
the opposite of what was expected. No support was found for the other moderation 
relationships. The results of hypothesis testing are discussed in more detail in the 
concluding chapter. 
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Table 71 Summary of the research hypotheses. 

Description Result 

Higher entrepreneurial orientation is associated with higher growth of a new 
technology-based firm (H1) 

Supported 

Growth of a new technology-based firm is associated with higher entrepreneurial 
orientation (H2) 

Supported 

A better ability to mobilise operational resources is associated with higher growth of a 
new technology-based firm (H3) 

Not 
supported 

A better ability to mobilise financial resources is associated with higher growth of a new 
technology-based firm (H4) 

Supported 

The growth of a new technology-based firm is associated with better ability to mobilise 
operational resources (H5) 

Partially 
contrasting 

lThe growth of a new technology-based firm is associated with better ability to mobilise 
financial resources (H6) 

Partially 
supported 

A stronger identification with a community of practise is positively associated with 
entrepreneurial orientation of a new technology-based firm (H7) 

Not 
supported 

Intense co-operation in the community of practice positively moderates the relationship 
between the identification with a community of practice and entrepreneurial orientation 
of a new technology-based firm (H8) 

Not 
supported 

Stronger identification with a community of practice is positively associated with 
operational resource mobilisation of a new technology-based firm (H9) 

Not 
supported 

Intensive co-operation in the community of practice positively moderates the 
relationship between the identification with a community of practice and operational 
resource mobilisation of a new technology-based firm (H10) 

Contrasting 
result 

Stronger identification with a community of practice is positively associated with 
financial resource mobilisation of a new technology-based firm (H11) 

Supported 

Intensive co-operation in the community of practice positively moderates the 
relationship between the identification with a community of practice and financial 
resource mobilisation of a new technology-based firm (H12) 

Contrasting 
result  

The positive effect of entrepreneurial orientation on growth is stronger for younger new 
technology-based firms (H13) 

Not 
supported  

The positive effect of external operational resource mobilisation on growth is stronger 
for younger new technology-based firms (H14) 

Not 
supported  

The positive effect of external financial resource mobilisation on growth is stronger for 
younger new technology-based firms (H15) 

Not 
supported 

The positive effect of entrepreneurial orientation on growth is stronger in more 
technologically sophisticated new technology-based firms (H16) 

Contrasting 
result 

The positive effect of operational resource mobilisation on growth is stronger in more 
technologically sophisticated new technology-based firms (H17) 

Not 
supported 

The positive effect of financial resource mobilisation on growth is stronger in more 
technologically sophisticated new technology-based firms 

Not 
supported 

The positive effect of entrepreneurial orientation on growth is stronger for new 
technology-based firms whose technology is more systemic (H19) 

Not 
supported  

The positive effect of operational resource mobilisation on growth is stronger for new 
technology-based firms whose technology is more systemic (H20) 

Not 
supported  

The positive effect of financial resource mobilisation on growth is stronger for new 
technology-based firms whose technology is more systemic (H21) 

Not 
supported  
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6 CONCLUSIONS AND IMPLICATIONS 

This study has attempted to shed light on the phenomenon of new technology-based 
firm growth, both from population- and firm-level perspectives. This final chapter 
draws together this attempt, first by representing the main results of the study, then by 
discussing their implications for theory building and practice, and finally by presenting 
the limitations of the study as well as suggesting possible avenues for future research.  

6.1. Discussion of the results 

The stated objective of this study was to examine how technology-based new firms 
grow. Behind this overall objective was the assumption that new technology-based 
firms differ from other firms and that, therefore, it could be adequate to study 
technology-based firms on their own. To fulfil the objective of the study, six research 
questions were formulated around gaps that were recognized in the established 
literature. The first four of these questions were formulated around population-level 
development of new technology-based firms, while the other two were formulated 
around the antecedents of firm-level development. In this way, this research followed 
the “Simonian research strategy” through which stylised empirical facts were provided 
concerning new technology-based firm growth and new technology-based firm growth 
theory was tested. For example, Coad (2007) called for this kind of studies in firm 
growth research. On one hand empirical facts for example about sales and employment 
development serve the purpose of developing an overall understanding about the 
phenomenon. On the other hand developing models to explain variations in 
performance across firms serves the purpose of understanding firm level processes. 
This is the rationale for handling to different perspectives in one study.           

In the population-level analysis, the Statistics Finland databases were first utilised in 
order to estimate the size of the new technology-based firm population in Finland at the 
beginning of 2002. This sought the answer to the first sub-question of “how large is the 
population of new technology-based firms in Finland?” Thereafter, propositions were 
developed for population-level development of new technology-based firms based on 
both entrepreneurship and industrial organisation research, and the question of 
whether these propositions hold in the sample that consists of new Finnish technology-
based firms was analysed. The aim of this step was to shed light on two questions: 
“What kinds of development can be found in the employment and sales time series of 
new technology-based firms?” and “What kinds of internal dynamics of sales and 
employment development can be found within the population of new technology-based 
firms?” The descriptive analysis on the differences between new and old technology-
based firms can also be seen as a part of population level analyses. This section of the 
study utilised time series of survey responses in various areas concerning firms and 
their operating environments. The aim was to answer the following sub-question: “Do 
new technology-based firms differ from old technology-based firms in terms of firm 
characteristics, technology, perceptions on operating environment and networking?” 

In order to study new technology-based firm growth as a firm-level phenomenon, a 
theoretical model and a set of hypotheses were developed on the basis of the strategic 
choice and resource dependence theories. In particular, it was argued that 
entrepreneurial orientation and resource mobilisation are both abstractions that reflect 
a multitude of firm-level factors and that they both assume agency of action locating 
within a firm; therefore, they could jointly be applied in explaining growth of a new 
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technology-based firm. In addition, it was recognised that, especially in case of new 
firms, social networks are an important source for different resources. Therefore, firm 
communities of practice were brought under discussion as possible sources of 
entrepreneurial behaviour and of resource mobilisation. The entrepreneurial 
orientation and resource dependence theories also showed that there could be 
important contingencies that affect the relationship between entrepreneurial 
orientation or resource mobilisation and firm performance; therefore, some important 
contingencies were included in the model. It was felt that constructing a theoretical 
model and empirically testing whether hypothesised connections exist would help 
answer the sub-questions of “Do entrepreneurial orientation and resource mobilisation 
affect the performance of a new technology-based firm?” and “Do communities of 
practice have an affect on the development of new technology-based firms?” The main 
population- and firm-level findings are summarised below. 

 

Results concerning the population-level development of new technology-
based firms 

To answer research question 1 (“How large is the population of new technology-based 
firms in Finland?”), the number of new technology-based firms in year 2002 was 
estimated using the Statistics Finland database. In a narrow sense, there were 
approximately 5000 new technology-based firms (high-tech knowledge-intensive 
services and high-tech manufacturing), which represented 2.2 percent of the overall 
Finnish firm population in 2002. In a broad sense, there were 15000 new technology-
based firms (high-tech knowledge-intensive services, high-tech manufacturing, 
medium-high-tech manufacturing, and low- and medium-low-tech manufacturing), or 
approximately 6.6 percent of the Finnish firm population. A lack of information meant 
that the economic impact of these firms could not be estimated, but small and medium-
sized firms in technology sectors could be used instead. Consequently, it was estimated 
that there were 31139 small and medium-sized firms in technology sectors in 2007, 
which represents 10.1 percent of all small and medium-sized firms. Technology firms 
accounted for 22.6 percent of all employment in small and medium-sized firms, which 
is double the corresponding figure for all small and medium-sized firms. With regard to 
sales, the corresponding figure was 24.7 percent in 2007.  

Secondly, to answer research questions 2 (“What kinds of development can be found in 
employment and sales time series of new technology-based firms?”) and 3 (“What kinds 
of internal dynamics of sales and employment development can be found within the 
population of new technology-based firms?”), five proposition were analyzed. Support 
was found for proposition 1, which said that only a minority of new technology-based 
firms grow; as well as for proposition 4, that steady growth of a new technology-based 
firm is rare; and for proposition 5, that sales growth precedes employment growth. 
Partial support was found for proposition 2, that “it takes time for a new technology-
based firm to achieve growth”; and for proposition 3, that “in a cohort of new 
technology-based firms over time, the growth of the mean size accelerates over the 
growth median size towards the end of the period”. Support for the two latter 
propositions was only found after older firms were included in the analysis. Table 72 
summarises the propositions. 
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Table 72 Summary on the results of proposition testing. 

Proposition Evidence  

Only a minority of new technology-based firms experience high per 
annum growth in terms of sales or employees (Proposition 1) 

Supported 

It takes time for a new technology-based firm to achieve growth 
(Proposition 2) 

Partially 
supported 

In a cohort of new technology-based firms over time, the growth of 
the mean size accelerates over the growth median size towards the 
end of the period (Proposition 3) 

Partially 
supported 

Steady growth of a new technology-based firm is rare (Proposition 4) Supported 

Sales growth of a new technology-based firm precedes employee 
growth (Proposition 5) 

Supported 

 

 

In order to answer research question 4 concerning the differences between new and old 
technology-based firms, descriptive statistics were analysed in four areas: firm 
characteristics, technology, perceptions on operating environment, and networking. 
Some similarities and differences were detected that are useful for constructing a 
picture of features that can be attached to new technology-based firms.  

Firstly, a firm’s resource base is an essential firm characteristic that was considered 
here from the perspectives of external resource mobilisation and resource fungibility. 
Concerning external resource mobilisation, new firms and their older counterparts both 
experience resource mobilisation challenges. Across different resources, young firms 
have more challenges in financial resource mobilisation than old firms, while such 
differences were not found for other resources. Concerning resource fungibility, it 
seems that young firms have more fungible resources than their older counterparts, 
although the only statistically significant difference is that younger firms can more 
easily reassign resources from one market to another. 

Entrepreneurial management style, management’s attitudes towards growth and 
growth self-confidence were seen as other interesting firm characteristics. The analysis 
concerning entrepreneurial management style (that is, entrepreneurial orientation) 
showed that new technology-based firms are more entrepreneurship-driven than their 
older counterparts. Concerning entrepreneurial orientation, young firms consistently 
score higher across years and across items than old firms concerning risk taking, bold 
acts and pro-activeness. With respect to growth orientation, the statistics also indicated 
that there are significant differences between old and young firms, with younger firms 
favouring growth vis-à-vis profitability and longevity more than older firms. However, 
the attitudes towards technology are similar: for all technology-based firms, both young 
and old, technological superiority seems to be an overriding goal. Young and old firms 
did not seem to differ significantly regarding growth self-confidence, although over all 
items and years, younger firms seem to be slightly more confident. Regarding the last 
firm characteristic, new product development, it was concluded that both new and old 
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technology-based firms are active. While incumbents have high absolute numbers of 
new or renewed products and services for new firms, it is especially the share of firms’ 
operations that results from innovative activity that is high. 

The second broad area, technology firms’ technological context, was approached from 
the perspective of technological distinctiveness and systemism. Technological 
distinctiveness is a measure that sheds light on the degree to which a firm is superior in 
technology and whether a firm’s competitive advantage is based on the technology 
used. Statistics showed that old and young technology-based firms do not differ in their 
technological distinctiveness but that both highly value the sophistication of 
technology: across items, the average is between five and six on a scale from one to 
seven, where seven stands for high distinctiveness. This result is in line with the earlier 
finding that technology is an overriding goal for both new and old technology firms. 
Concerning systemism of the technology, the statistics showed that, overall, the 
technology used is not seen as highly systemic and there is no significant difference 
between old and young firms. On average, the offering of both new and old technology-
based firms consists of stand-alone products/services that are critical and add to the 
functionality of a larger whole. 

The third broad area of analysis, perceptions on operating environment, revealed that 
new and old technology-based firms perceive their environments differently. New 
technology-based firms perceive their operating environment as more uncertain and 
dynamic than incumbents. With regard to competition, the inference is that new firms 
perceive less competition in their operating environments than incumbents. 

Finally, networking was understood as a firm’s participation in communities of 
practice. In this regard, it was found that old firms and new ones do not differ in how 
they see a given community of practice, nor in terms of how they perceive co-operation 
within the community. However, there does seem to be high variation in terms of how 
networking is perceived. It may be that some firms are central in a given network and 
others are located in the periphery of the network, and that these two groups view the 
underlying network very differently. 

 

Results concerning new technology-based firm growth 

The final broad area of this research consisted of the theoretical model on new 
technology-based firm growth that was concretised in 21 research hypotheses. These 
were tested by estimating various regression models in the sample of new Finnish 
technology-based firms. Figure 7 summarises the findings. The strength and theoretical 
meaning of these findings are analysed in the next section.  
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Figure 7 Key findings from the theoretical model. 

 

Hypotheses 1 and 2 concerning entrepreneurial orientation and growth are supported: 
entrepreneurial orientation is associated with growth of a new technology-based firm, 
and experienced growth is associated with entrepreneurial orientation. The results 
show that financial resource mobilisation is associated with growth, as suggested by 
hypothesis 4. Concerning the relationship between experienced growth and resource 
mobilisation, the results are mixed. While sales growth was found to be associated with 
financial resource mobilisation, employment growth was found to be negatively 
associated with both operational and financial resource mobilisation.  

Hypotheses 7 and 8 suggested that the identification with a community of practice is 
positively associated with the level of entrepreneurial orientation, and that this 
relationship is modified by the nature of the community of practice in which a firm is 
embedded. Neither of these hypotheses received support in the data. Hypotheses 9–12 
suggested similar relationships for both external resource mobilisation variables. 
Hypotheses 9 and 10 suggested that the identification with a community of practice is 
positively associated with the level of operational resource mobilisation and that this 
relationship is modified by the nature of the community of practice in which a firm is 
embedded. While no direct association between embeddedness and operational 
resource mobilisation was found it was recognized that the nature of co-operation 
moderates the relationship between embeddedness and a firm’s operational resource 
mobilisation such that the less intense is co-operation in a community of practice the 
stronger is the association between embeddedness and operational resource 
mobilization. Hypotheses 11 and 12 suggested that the identification with a community 
of practice is positively associated with the level of financial resource mobilisation and 
that this relationship is positively modified by the nature of the community of practice 
in which a firm is embedded. While the first hypothesis received support in the data a 
possibly inverse relationship was found for the latter. Furthermore, in addition there 
being a direct positive association between embeddedness and financial resource 
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mobilisation also a positive association was found for the relationship between the 
nature of community of practice and financial resource mobilization. 

Hypotheses 12–21 were formulated around possible interactions from technological 
distinctiveness, age and technological systemism to the relationship between 
entrepreneurial orientation and resource mobilisation and growth. The findings for 
hypothesis “the positive effect of entrepreneurial orientation on growth is stronger 
more technologically sophisticated new technology-based firms” were contrary to 
expectations. The meaning of the results is discussed in more detail in the concluding 
chapter. 

6.2. Theoretical and empirical contributions of the dissertation 

This study can be seen as a participation and contribution to several scientific 
discussions to which contributions have been made (Figure 8). First of all, this study 
belongs to the scientific field of entrepreneurship research. Within entrepreneurship 
research, firm growth studies can be isolated as a separate research stream to which 
this study essentially belongs. By specifically studying new technology-based firms, the 
study also belongs to the research on new technology-based firms, which has a long 
research tradition of its own. The theoretical growth model was based on the strategic 
choice and resource dependence theories, and these two theoretical areas are the 
specific theoretical discussions to which this study participates and contributes. Finally, 
the study contributes to the scientific discussion on innovation policy interventions by 
examining whether communities of practice that are at least partly due to innovation 
policy interventions have an effect on the early development of new technology-based 
firms. The specific contributions to each area of research are highlighted below. 
According to Sapienza (2009), new understanding about a relationship or completely 
new relationship may be considered as a contribution, and this insight is also used to 
assess the contributions of the study. 
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Figure 8 Scientific positioning of the study 

 

Theoretical and empirical contributions: entrepreneurship research 

In the field of entrepreneurship research, there has been a continuous demand on 
longitudinal research on new ventures and growth. In studying this dynamic 
phenomenon, the present study has applied a dynamic approach to the theoretical 
modelling, data collection and methods of analysis. Although not completely new and 
successful in its approach, the study has at least been an attempt to apply dynamic 
methodologies and has provided further support to the belief that it is possible to 
construct and analyse dynamic time-series when describing and explaining 
entrepreneurship phenomena. A novelty of this study among entrepreneurship studies 
has also been the two-level “Simonian” approach that was adopted. In specific, the 
objective in this was to provide empirical facts concerning sales and employment 
development of new firms in technology sectors towards which the theoretical 
modelling then may be targeted at. Although the main purpose (in this study) of 
carrying out analyses in two different levels was not to integrate the two levels it still 
provided a researcher a fruitful possibility to ponder the phenomenon of firm growth 
from two perspectives. 
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Theoretical and empirical contributions: research on new technology-
based firm populations 

As a population-level analysis, this study aimed first to estimate the number of new 
technology-based firms in Finland. Estimating the size of the new technology-based 
firm population in Finland is important because of the generalisation of research 
results, and it might also be of interest to policy-makers and other practitioners. As 
pointed out earlier, there are certain expectations about entrepreneurship, especially 
technological entrepreneurship, because of the potential in certain areas of innovation, 
employment and productivity. To estimate the actual potential, it is necessary to know 
how large the population is towards which expectations are set. It became clear during 
the research exercise that this information is missing; accordingly, a decision was made 
to explicitly estimate the size of the base population.  

As an answer to the first research question – “How large is the population of new 
technology-based firms in Finland?” – it was estimated that, from a narrow view, there 
were 5000 new technology-based firms, and from a broader perspective, 15,000 new 
technology-based firms. As there were approximately 300000 firms in 2002, the share 
of these firms it, at most, less than 5 percent of the Finnish firm population. Although 
the population size is not the deciding factor when theoretical sampling is being 
discussed, it is good background information to know the size of the underlying 
population. Therefore, in order to conduct further research on new technology-based 
firms through stratified random samples, these estimates can be used as the point of 
departure. Another inference from the statistics was that the group of new technology-
based firms is an important sub-group of the firm population with over-proportional 
employment and sales shares from all small and medium-sized firms. This finding 
supports the view that new technology-based firms are worthy of further scholarly 
attention. 

The joint analysis of industrial organisation and entrepreneurship literatures resulted 
in the formulation of five propositions concerning the development of the new 
technology-based firm population. The investigation of these propositions in a sample 
of new technology-based firms largely confirms what previous industrial economics 
studies have suggested about growth rate and size distributions and what 
entrepreneurship studies have said about new technology-based firms. One 
contribution of the present study is that the analysis was carried out with new and 
small firms in a particular sector, whereas most studies have considered larger firms in 
manufacturing sectors (Coad & Hölzl, 2009); in so doing, the present study has 
achieved new knowledge on established relationships. The results of this study support 
the view that only a minority of new firms experience high annual growth, as suggested 
by previous literature (Autio, et al., 1998, Coad, 2007, Stam et al., 2009), although this 
share is relatively large (Coad, 2007). According to the data in the present study, 
around 30 percent of firms experience high annual growth spurts over 30 percent. Also 
supported were former views that growth is erratic, especially with young firms (e.g., 
Coad, 2007), and that a firm’s sales growth precedes employment growth (Delmar, 
2006). The view that it takes a long time for a new technology-based firm to achieve 
growth (Autio, 2007) was also partially supported. Concerning the research on growth 
rate distributions, this would mean that in a cohort of new technology-based firms over 
time, the growth of the mean size accelerates over the growth median size towards the 
end of the period; therefore, the size distribution approaches the log-normal limit 
distribution, as suggested by previous research (Coad, 2007).   
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At first sight estimating growth or size distributions seem to be only empirical 
exercises. However, it must be reminded that there is also a theoretical dimension in 
this line of research. Specifically this refers to knowledge about the theoretical 
distributions that particular variables seem to follow. The knowledge of this would 
allow a researcher to study changes in distributions over time for example in relation to 
policy changes.  The analyses carried out here may serve as a point of departure in this 
stream. In the section of limitations and further research it is elaborated on possible 
further avenues regarding this stream of research.       

Thirdly, exploratory analysis was carried out concerning the differences and similarities 
between new and old technology-based firms. The similarities found may reflect the 
difference of technology-based firms as a distinct sector of the economy, as suggested 
by the literature on new technology-based firms (Autio, 1997; Delapierre et al., 1998; 
Autio and Yli-Renko, 1998; Jones-Evans and Westhead, 1996; Rickne and Jacobsson, 
1999; Norrman, 2008). In particular, the finding that the attitudes towards technology 
are similar between both new and old firms in terms of technological excellence, and 
the importance of technology as a goal versus, for example, the goal of growth, suggest 
that technology firms differ from the rest of the firms. The findings strengthen the view 
that technology-based firms are a specific group of firms in the economy that may be 
studied as such and that systemic and network perspectives may therefore provide an 
appropriate setting in which these firms could be analysed, as suggested by, for 
example, Autio et al. (1997). This also hints that in studying technology-based firms the 
resource-dependence view may be particularly useful. Specifically the more nyanced 
view about exchange relationships that has been emerging in recent theorizing, that 
underlines the value creation instead of value extraction, may be useful. Due to being 
embedded in systemic operating environments technology firms may be more than 
other firms required to establish reciprocal relationships that are based on mutual trust 
thereby providing fertile ground for theorizing from the resource dependence 
viewpoint. Possibly, without having adopted the two-level approach such as in this 
study, it would have been difficult to recognize this.  

On the other hand, the differences found between new and old technology-based firms 
reflect differences that could be expected between management and entrepreneurship 
theories. In particular, the statistics showed that young firms have more challenges 
regarding financial resource mobilisation than old firms and that young firms have 
more fungible resources than their older counterparts. These inferences clearly speak in 
favour of applying resource dependence paradigm in investigating new and/or small 
firms. Further, the study also found that new technology-based firms are more 
entrepreneurship-driven and growth-oriented than their older counterparts and that 
the managements of new firms show slightly more self-confidence than those of 
established firms. These inferences from the data clearly speak in favour of considering 
entrepreneurship related constructs in theoretically modelling new technology-based 
firm growth. In relationship to their operating environments, the management of new 
technology-based firms perceive their operating environment as more uncertain and 
dynamic than incumbents. With regard to competition, the inference is that new firms 
perceive less competition in their operating environments than incumbents. In 
summary, these findings strengthen the view of new/small firms as a distinct group of 
firms in the economy and support the view that entrepreneurship research has a 
specific mandate vis-à-vis management research in terms of studying these new and 
small firms.   

Overall, the findings from the first part of the empirical analysis contribute to theory 
building in the “Simonian style”, as stylised facts towards which the future theory 
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building attempts must be set. However, while the group of new technology-based 
firms represents itself as a distinct group of firms there exists plenty of variation e.g. 
concerning firms’ development paths. The next sections highlight the contributions of 
this study in terms of testing the theory to explain the variations in firms’ growth.    

 

Theoretical and empirical contributions: entrepreneurial orientation in 
explaining new technology-based firm growth  

The research into small-firm growth has continually demanded models on small-firm 
growth that are based on solid theoretical background. This was the premise upon 
which the growth modelling of this research was based. Small-firm growth models 
often suffer from the problem of “cherry picking”, which suggests a tendency to pick up 
from various different theoretical discussions in order to achieve a generic growth 
model. The model of the present study, on the other hand, was founded on the idea that 
the early development of technology-based firms is a complex phenomenon and it is 
difficult, if not impossible, to take all possible viewpoints into account simultaneously. 
Therefore, a researcher must make a choice, and here, guided by the population level 
analyses, the strategic choice based view of entrepreneurial orientation and resource 
dependence-based view of resource mobilisation were seen as suitable and 
complementary theoretical views to which the current research attempts to contribute. 
Both views build on the critics of environmental determinism, thereby providing an 
inside-out view on the development of firms because the agency of choice is within an 
organisation.      

As noted, entrepreneurial orientation is one of the few areas of entrepreneurship 
research in which a cumulative body of knowledge is developing at an accelerating pace 
(Rauch et al., 2009). Despite this knowledge accumulation, mixed views exist about 
possible antecedents of entrepreneurial orientation, about the entrepreneurial 
orientation-performance relationship and about both firm-external and firm-internal 
contingencies of the entrepreneurial orientation performance relationship. While the 
contributions of this research for the latter two themes are discussed below, the 
contributions for the first theme can be found later in the discussion of results 
concerning innovation policy interventions.      

Concerning the entrepreneurial orientation-performance relationship, one debate 
relates to the causality of the relationship (Rauch et al. 2009). Specifically, previous 
studies have not been able to address causality because of cross-sectional data or 
because they have measured entrepreneurial orientation at a certain point in time and 
performance at a later period (Rauch et al. 2009). In the present study, entrepreneurial 
orientation is measured repeatedly as well as the level of sales; this makes it possible to 
avoid reverse causality explanations due to data collection. The results of the study 
indicate that the relationship is a two-way street. On one hand, the results suggest that 
entrepreneurial orientation is associated with the level of sales (standardised beta 0.07, 
significant at the 0.10 level). On the other hand, regression results indicate that lagged 
entrepreneurial orientation is positively associated with the level of sales, both in the 
case of new firms only (standardised beta 0.22, significant at the 0.05 level) and in 
cases where older firms are added to the analysis (standardised beta 0.09, significant at 
the 0.05 level). Furthermore, sales growth, measured as a change from period (t-1) to 
period (t), consistently appears as being significantly and positively associated with the 
level of entrepreneurial orientation measured in period (t) (standardised beta varies 
between 0.33 and 0.41, all significant at the 0.01 level). These results contribute to the 
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discussion on the causality of the entrepreneurial orientation-performance relationship 
by providing at least new understanding of the relationship. The results suggest that 
both the initial level of entrepreneurial orientation and the past level of entrepreneurial 
orientation are positively associated with growth performance. The results further 
suggest that the experienced growth performance is positively associated with 
entrepreneurial orientation. In conclusion, it seems that positive experiences in the 
past reinforce entrepreneurial orientation, which further strengthens the development 
of a firm. 

The second contribution of this research in the area of entrepreneurial orientation 
research concerns the contingencies of the relationship between entrepreneurial 
orientation and performance. While some researchers have found a universal positive 
effect from entrepreneurial orientation to growth, others have suggested that 
performance effects are contingent upon internal and external contingencies because 
the variation in the reported relationships between entrepreneurial orientation and 
performance is high (Rauch et al., 2009). The present study applied the internal 
contingencies of age, technological distinctiveness and technological systemism. While 
age is relevant across the entire firm population, the latter two are specific to 
technology firms. The first two have been suggested as important contingencies that 
should be studied in order to advance the frontiers of entrepreneurship research 
(Rauch et al., 2009). In this, technological distinctiveness can be considered as a proxy 
for a firm’s strategy, as the theory part of this study suggested. Within the domain of 
technology-based firms, it was also thought that systemism of the used technology sets 
an important context that may introduce differences in how firms perceive the 
advantages from entrepreneurial orientation and resource mobilisation. 

As the first contribution a new relationship was brought into the moderator discussion 
as it was found that a firm’s technological distinctiveness moderates the relationship 
between entrepreneurial orientation and performance such that the higher the 
technological distinctiveness, the lower is the association between entrepreneurial 
orientation and growth (for interaction term the standardised beta is -0.081, significant 
at the 0.05 level). If high distinction is a sign of a niche strategy, as assumed here, then 
the results mean that growth orientation pays off better at the end of broad strategies. 
This result is opposite to what was expected. Therefore, it could be that 
entrepreneurship (risk-taking, boldness and pro-activeness) is more beneficial with 
strategies in which technological excellence and sophistication are not the top priority. 
As the analysis of descriptive statistics showed, technological excellence is, on average, 
an overriding goal for technology firms, both young and old. The result from the 
regression analysis suggests that this is indeed the case. The interaction, plotted in 
Figure 9, suggests that, ceteris-paribus, the impact of entrepreneurial orientation on 
growth is higher for those firms that show lower distinction in technology. Another 
explanation for this finding is that technologically sophisticated firms do not need to 
push the products and services to the market to the same extent than technologically 
less sophisticated firms.  
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Figure 9 Entrepreneurial orientation, technological distinctiveness and growth. 

 

The second contribution to the moderator discussion was the discovery that in this 
study’s sample firm age does not moderate the relationship between entrepreneurial 
orientation and growth which can be considered at least as new understanding of the 
entrepreneurial orientation-performance relationship. The result hints that age might 
not be the critical factor in how the benefits from entrepreneurial management style are 
materialised, as was hypothesised in the theory part. This result is consistent with 
earlier finding in the study that it takes time for a new technology-based firm to grow. 
Specifically, it may take time, for example, to develop technology, and in many cases 
the technology development overrides growth objectives. On the other hand, it was 
argued that, for example, a variety of psychological reasons lead to firm inertia (that is, 
a firm’s non-responsiveness to changes as the firm ages) (Siggelkow, 2001); 
consequently, it could be the case that the performance of old firms with more 
established habits is less affected by entrepreneurial orientation (Rauch et al., 2009). 
However, the result that age does not modify the effect from entrepreneurial 
orientation to growth suggests that it is not age but size that creates the inertia.  

The third contribution to the moderator discussion was the discovery that the extent to 
which a firm’s products/services are systemic does not influence the relationships 
between entrepreneurial orientation and growth or the relationship between external 
resource mobilisation and growth. This may be considered as at least new 
understanding of the relationship.  
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Theoretical and empirical contributions: resource mobilisation in 
explaining new technology-based firm growth 

In this study, the insight provided by the resource dependence perspective was applied 
both from “the classic viewpoint” and from “the renaissance viewpoint” and new 
knowledge was provided in both of these areas. According to the classic view, firms that 
are in better position to mobilise external resources are likely to enjoy performance 
benefits. Despite being a widely accepted phenomenon, it is surprising that only a few 
studies have empirically demonstrated the link from resource mobilisation to 
performance benefits. As far as can be ascertained, there is only the study of Jarillo 
(1989), who found that external resource mobilisation helped small firms achieve 
growth. 

One of the present study’s contributions to this “classic resource dependence 
discussion” is to examine whether resource mobilisation is associated within the 
sample of new technology-based firms. In support of the resource dependence 
argument, it was found that financial resource mobilisation of a new technology-based 
firm is positively associated with the level of sales when sales in the previous period is 
controlled for. Specifically, it was found that it is the financial resource mobilisation in 
the previous period that has an effect on the subsequent sales level. Significant 
relationships were found when lagged financial resource mobilisation was applied, both 
in the case of new firms (standardised beta -0.109, significant at the 0.05 level) and 
where older firms are added to the analysis (standardised beta -0.091, significant at the 
0.05 level). When measured in the same period as the dependent variable, financial 
resource mobilisation did not appear significant, nor did operational resource 
mobilisation. The result that financial resource mobilisation matters but operational 
resources do not could be due to the fact that the former is a liquid resource that 
transforms itself to other kinds of resources. As a matter of fact, this is the reason why 
financial resources were separated from the rest of the resources in the first place, as 
suggested by by Katila et al. (2008), for example. These empirical results, in which 
independent variables are measured independently and in advance of dependent 
variables, also speak in favour of the causality of the financial resource mobilisation–
performance relationship thereby providing at least new understanding of the 
relationship.  

 

Theoretical and empirical contributions: innovation policy interventions 

The starting point in this study for analysing innovation policy interventions are inter-
firm networks, which were considered here as firm communities of practice. 
Specifically, firms were seen as being embedded in practitioners’ communities that are, 
at least partly, a consequence of collaborative research and development programmes. 
Therefore, the results are also believed to shed light on the role of national innovation 
policy in fostering positive development of new technology-based firms. Previous 
research has shown that innovation policy interventions lead to learning outcomes at 
the firm level that are greater than the advantages achieved by direct research and 
development subsidies (e.g., Autio et al., 2008). Instead of looking at the second-order 
additionality through learning outcomes, this study aimed to examine the role of 
innovation policy interventions in fostering entrepreneurship and resource 
mobilisation of new technology-based firms; an area that has not been studied 
extensively in the current literature.  
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On the other hand, it was argued that considering a firm as embedded in a firm 
community of practice means that the resource dependence perspective is approached 
from the renaissance viewpoint. According to this view, gaining access to external 
resources depends more on the total interdependence than it does on achieving 
superior dependence position vis-à-vis the exchange partner (Villanueva et al., 2010). 
Consequently, this means that for new technology-based firms seeking external 
resources, a logic of value creation makes more sense than a logic of value extraction 
(Villanueva et al., 2010). Unlike the classic view, the renaissance view has only recently 
started to receive attention in the literature; therefore, it will be interesting to see 
whether the view holds in the sample of new technology firms. 

The study proxified a firm’s embeddedness in a firm community through a firm’s 
identification with a given community of practice, which was similar to the study of 
Autio et al. (2008). The stronger a given firm’s identification with a given community of 
practice, the more deeply the firm could be expected to be embedded in such a 
community (Autio et al., 2008). It is likely that embeddedness has an effect both on 
entrepreneurial orientation and resource mobilisation, as proposed in Figure 10. 

 

 

Figure 10 Embeddedness, entrepreneurial orientation and resource mobilisation.  

 

The findings partly support the view that innovation policy interventions are associated 
with higher level of resource mobilisation in a firm level, but not with entrepreneurship 
providing evidence about new relationships (if the assumption that innovation policy 
interventions at least partly assist in creating firm communities of practice holds).  The 
strongest support was found concerning financial resource mobilisation, while no 
support at all was found concerning entrepreneurial orientation. Concerning financial 
resource mobilisation, the results suggest that there is a positive association, both 
between identification with a community of practice and financial resource 



 

 

152 

mobilization and between nature of co-operation in a community of practice and 
financial resource mobilisation. The identification with a community of practice was 
positively associated with future financial resource mobilisation (standardised beta -
0.815, significant at the 0.001 level), and the nature of co-operation in a community of 
practice was positively associated with future financial resource mobilisation 
(standardised beta -0.945, significant at the 0.05 level). Also, in the moderating model 
the interaction term of these variables was found to be significant (standardised beta -
0.422, significant at the 0.001 level). However, this result is dubious because of the 
collinearity and discriminant validity problems. Figure 11 plots the supported 
relationships between financial resource mobilization and networking variables. 

 

 

 

Figure 11 Financial resource mobilization vis-a-vis embeddedness and intensity of co-
operation in a community of practice. 

 

Towards operational resource mobilisation, there did not appear to be an association 
from either of the community of practice measures. However, in the moderating model 
the interaction term of these variables was found to be significant (standardised beta -
0.303, significant at the 0.01 level). This result is again dubious because of the 
collinearity and discriminant validity problems. Overall, the results contribute to the 
innovation policy discussion by showing that hands-on innovation policy interventions 
may have firm-level effects, in addition to those of technological and business learning. 
The results that were achieved by using lagged explanatory variables, suggest indirectly 
that supporting firms to create and maintain close ties with their exchange partners 
within a community of practice could lead to improved resource mobilisation through 
increased awareness of firm participants. This discovery contributes both to the 
research on innovation policy interventions and to the research on a more nuanced 
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view of the resource dependence perspective by providing new relationships or at least 
by providing new understanding of the relationships.  

6.3. Practical implications 

In addition to researchers, there are at least two groups of people for which the results 
of this study may be beneficial: managers/entrepreneurs and policy makers, although 
the view is taken that the main purpose of a doctoral research is to provide new 
knowledge for the scientific discourse. While the former group is primarily interested in 
the development path of an individual firm, the latter is focused on how to configure 
the innovation intervention programmes in a way that results in improvements in 
firms’ operation.  

For managers/entrepreneurs the results of this study are a reminder that 
entrepreneurial management style and a firm’s ability mobilise external resources are 
associated with performance. Therefore, a way of operating a firm in which “managers 
prefer high risk and return, bold moves are taken to meet goals, and action is preferred 
to waiting” may mean that performance is achieved. For an individual entrepreneur, it 
may be worthwhile considering the extent to which entrepreneurship is present in their 
current managerial style; for example, through the above-mentioned dimensions. 
Concerning external resource mobilisation, an important issue may be the way in which 
good resource mobilisation is achieved. As discussed earlier, “legitimacy” may play an 
important role in how external resources can be mobilised, especially as suggested by 
Tornikoski et al. (2009), for example. Of course, many factors are related to gaining 
legitimacy, including business idea, previous track record, the qualities of the owner 
and management. However, one possible way to increase legitimacy is to be active in 
inter-firm networks. Within networks, information flows are more fine-grained and 
possibilities may arise to get privileged access to resources. While immediate 
advantages might not be achieved in terms of performance, longer term possibilities 
may arise if ties with other participants are based on mutual reciprocity rather than 
kept at arm’s length. 

This study sends two messages to policy makers. The first relates to expectations 
imposed on firms in relation to growth and employment creation, and the second 
relates to the innovation intervention programmes. The existing research and the 
present study both suggest that the growth of new firms is an erratic phenomenon and 
that it may take a long time for a new firm to achieve growth. A priori, it is difficult to 
tell which ideas will carry. In population ecology’s terms there must be enough cases 
from which the selection takes place. Thus, while the current trend of focusing 
innovation intervention subsidies on narrow segment of firms on mile-stone basis is 
probably useful there still needs to be enough firms from which the selection forces 
then may be able to select. The study’s results hint that at any firm age “a break-
through” in the market may take place. However, most likely the ability to take 
advantage of a given opportunity and make “a break-through” is due to actors’ long-
term interest and efforts within a particular subject area. In this light new technology-
based firm growth represents itself rather as a marathon exercise than a 100 meter 
sprint. Furthermore, at any stage of the marathon one must be able to take off i.e. take 
advantage of a given opportunity (attitudes and capabilities). These issues relate to the 
discussion in which Finnish technology entrepreneurs have been criticized for the lack 
of marketing and selling activities and for the concentration in technology development 
activities. While this might be true it may also be that the overriding goal of technology 
development may be the source of a revolutionary break-through when the 
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development is not guided by existing regimes. The second point relates to the first 
point in arguing that indirect effects from innovation intervention programmes should 
probably be taken into consideration when implementing programmes, as has already 
been done. By assisting the emergence of various inter-firm networks policy-makers 
may promote awareness of actors for example about specific resources. Also, although 
the hypothesized association between embeddedness and attitudes (entrepreneurial 
orientation) was not found to exist in this study, it may be that within a firm 
community the more growth oriented firms’ actors’ behavioural models are adopted by 
others leading to larger set of growth oriented firms helping to overcome the systemic 
lack of growth oriented new/small firms. Some support for this in the Finnish context 
has been provided by the study of Autere (2005).            

6.4. Limitations of the study and directions for further research 

Several issues may affect the study’s generalisability and the interpretation of its 
results. The first of these is the fact that the study was not based on a stratified random 
sample of the new technology-based firm population in Finland. Because the samples 
used in this study were derived from the database of the longitudinal evaluation project 
of firms that have received research and development funding (except the one used to 
study the first research question), it could be the case that sales, employment and 
survey time series overestimate the reality of new technology-based firms in Finland. 
This is because more advanced, entrepreneurship-driven and well networked firms may 
select themselves in public programmes and, therefore, their development is more 
positive than is the case for the rest of the firms. Accordingly, care should be taken 
when interpreting the results of this study to a larger population. 

Another factor that could affect the interpretation of the results of the study is that only 
Finnish firms were present in the sample. Country-specific issues, such as the Finnish 
institutional environment, could have influenced the results, which would mean that 
the results are not generalisable to other contexts. However, as Rausch et al. (2009) 
pointed out, the entrepreneurial orientation research has achieved similar results 
concerning, for example, the relationship between entrepreneurial orientation and 
growth across different countries; therefore, it could be felt that the results of this study 
apply universally. In other words, firm-specific differences may be more important 
than those caused by, for example, different cultural contexts. 

Concerning the analysis of propositions there were numerous choices made between 
alternative methods. While it is believed that the applied method is valuable in its 
simplicity there are questions that arise when the analysis is carried out. The 
underlying problem in the analyses is maybe the artificial selection of growth 
categories: if some other choices were made what would have the effect been on the 
conclusions. Also, fundamental to analyses is the selection of what is meant by age. 
Here the selection was made that the organizational age is of interest. However, equally 
interesting would have been to study the time dimensions of for example 
entrepreneurial orientation and resource mobilization in relation to growth (cf. Zahra 
et al., 1995). Some issues concerning the methods for analysing propositions are 
presented in the table 73. These and maybe some others need to be kept in mind if 
further research. 
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Table 73 Propositions, methods of analysis and possible weaknesses  

Proposition Method of analysis  Examples of 
weaknesses in the use 
of analysis method 

Only a minority of new technology-
based firms experience high per 
annum growth in terms of sales or 
employees (Proposition 1) 

Comparison of different 
annual sales and 
employment growth 
categories 

Artificial selection of 
growth categories 

It takes time for a new technology-
based firm to achieve growth 
(Proposition 2) 

Comparison of average 
ages of firms that have 
shown 0-6 high growth 
periods between 2002 and 

8

Concentration on the 
organizational age not 
time-lag from e.g. 
increased R&D spending 
t thIn a cohort of new technology-based 

firms over time, the growth of the 
mean size accelerates over the 
growth median size towards the end 
of the period (Proposition 3) 

Comparison of the growth 
of mean and the growth of 
median sales and 
employment over time  

Selection of the time 
period for inspection  

Steady growth of a new technology-
based firm is rare (Proposition 4) 

Comparison of shares of 
firms that have 
experienced 0-6 annual 
high growth periods  

Artificial selection of 
growth categories 

Sales growth of a new technology-
based firm precedes employee 
growth (Proposition 5) 

Calculation of correlation 
between lagged sales 
growth and subsequent 
employment growth 

Selection of lag that 
should be included in the 
analysis 

 

 

Common method bias could also be present in some of the analyses. However, this is 
only likely to be a problem in regression analyses carried out on the antecedents of 
entrepreneurial orientation and resource mobilisation. In this part, the explanatory 
variables of identification with a community of practice and the nature of community of 
practice were measured with the same method as the dependent variables, which could 
be a source for bias. In this respect, the reliability of the analyses could be improved by 
the fact that lagged versions from explanatory variables were used. Therefore, 
respondents must have considered their opinions on independent variables one year 
earlier than their opinions on dependent variables. This temporal separation is seen as 
an important way to reduce the common method bias (Podsakoff et al., 2003). To 
further evaluate the extent of this problem the Harman’s single-factor test has been 
suggested. In this test both the measures for independent variables and dependent 
variables are loaded into an exploratory factor analysis and unrotated factor solution is 
used to determine the number of factors that are necessary to account for the variance 
in the variables (Podsakoff et al., 2003). This analysis was performed for those models 
in which the independent and dependent variables were measures with the same 
method. The factor analysis for the model in which the dependent variable was 
entrepreneurial orientation resulted in three factors and at highest the variance 
explained by one factor was 42%, the factor analysis for the model in which the 
dependent variable was financial resource mobilisation resulted in two factors and at 
highest the variance explained by one factor was 48% and the factor analysis for the 
model in which the dependent variable was operational resource mobilisation resulted 
in three factors and at highest the variance explained by one factor was 39%. Harman’s 
test assumes that if a significant amount of common method variance is present one 
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factor will come out of the factor analysis (or one factor accounts for the majority of the 
variance among measures). Because this condition is not met it may be concluded that 
the common method variance is not a problem in the analyses.         

A further point that must be noted in order to improve the estimation results in the 
future is the unbalanced panel data set and the application of panel data methods. 
Concerning the former issue, the regression results show that for some firms as many 
as four cross-sections have been used to estimate regression parameters. To allow a 
larger sample size, it was decided that the analyses would not only use firms that show 
full time series, but also those for which missing information exists. In this way, the 
benefits from the panel structure were sacrificed in order to increase sample size but, at 
the same time, it led to the use of unbalanced data. According to Wooldridge (2009), 
the usage of unbalanced panel is not a problem if the reason for the missing data is 
random (Wooldridge, 2009). Furthermore, Stata software takes the missing data into 
account when executing the fixed effect model. In this study, the reason can be 
assumed to be random. This can be seen, for example, from the fact that if a firm leaves 
the panel for some period, it usually does answer later. Therefore, it is not through 
going out of business, for example, that a firm is lost for a cross-section. Instead, it is 
whatever exogenous reason that a manager has at the time of answering a survey that 
causes the missing information for that period. Another factor that leads to reduction in 
the panel structure is the use of lagged variables.  

Concerning the latter issue (that is, the application of methods of panel data regression) 
it is possible that not all assumptions of fixed effects estimation are met. Specifically, 
the lagged dependent variable of sales, which is used as a control variable, is likely to be 
correlated with an error term (that is, unexplained variance of sales is likely to be the 
same as unexplained variance of lagged sales). Therefore, the assumption of exogeneity 
does not hold, which could bias both the random or fixed effect estimators 
(Ilmakunnas, 2009). Accordingly, the generalised method of moments (GMM) 
estimation may have to be used. This is a combination of GLS and instrumental 
variables, with lagged variables with instruments (Ilmakunnas, 2009). On the other 
hand, the measurement of growth could have been done in another way to avoid having 
lagged version of dependent variable on the right-hand side of the equation.  

For further research, it is essential that the advantages from longitudinal data sets are 
fully enjoyed. As the results of this study have shown, new firm growth is erratic, so 
relying only on one or two years growth data may lead to false conclusions. To provide 
reliable tests of theoretical models, panel data is required in which both independent 
and dependent variables are measured repeatedly and independently of each other. 
Acknowledging the difficulties in survey research, such as in achieving high enough 
response rates from new firms’ entrepreneurs, it may be concluded that this is a very 
difficult and time-consuming task. However, if the costs are high, so are the potential 
gains in theory testing. Whatever the results from the models on good quality panel 
data, they can be seen as stronger evidence than is the case with cross-section analyses. 
Methodologically, the utilisation of panel data does not need to be restricted to 
methods such as regression analyses. For example, the model of this research might 
have been more suitably estimated through structural equation modelling. Among the 
advantages of this method are that independent variables do not need to be assumed to 
be uncorrelated, dependent variables may be allowed to affect independent variables, 
and measurement errors are estimated (Nielsen and Nielsen, 2010). Within structural 
equation techniques, latent growth models could be especially applicable in the areas 
small-firm growth research. However, structural equation models with panel data are 
also no panacea in terms of estimating reciprocal causality (Kline, 2010). First, they are 
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not useful for resolving effect priority between reciprocally related variables, second the 
assumption that there are no omitted causes correlated with those in the model is more 
critical with panel model than with the cross-section model, and third the complexity of 
panel models increases rapidly as more variables are added to the model (Kline, 2010). 
These challenges must be taken into consideration if one chooses to apply structural 
equation models. If multiple regression analysis is preferred, then the endogeneity 
problem must be tackled more carefully. It has already been pointed out that the 
assumption about exogeneity is questionable when the lag of sales is used as a control 
variable. The same problem is evident if the model of this research is considered as one 
model rather than two separate models. Theoretically, previous growth is associated 
with entrepreneurial orientation and resource mobilisation, which makes them, not 
only previous sales level, associated with unexplained variance. Therefore, with these 
variables it is possible that the exogeneity assumption does not hold. Accordingly, to 
fully undercover the research model as one unity, it is necessary to either use structural 
equation modelling or instrumental variable regression. This requires more database 
work and therefore remains a challenge for further research.   

Besides methodological issues, the research journey with new technology-based firms 
has provoked plenty of ideas for further research in this area. Concerning the 
population-level view on new technology-based firms, two possible avenues could be 
followed. On one hand, one could attempt to fit theoretical distributions to empirical 
distributions of firm size, growth and age; on the other hand, one could continue along 
the lines of this research but with theoretically sampled data. To the knowledge of the 
author, there has not been a great deal of research conducted on size, growth and age 
distributions with Finnish data. Furthermore, while international studies exist 
concerning estimating size and growth rate distributions, according to Coad (2007), 
there is less knowledge concerning age distributions. A problem in this regard is that 
reliable information on firms’ ages is difficult to obtain, which could hamper research 
attempts in this area. If this could be achieved, however, valuable pieces of knowledge 
would probably be provided in the area of industrial organisation research. Continuing 
along the lines of this study is likely to be easier. Specifically, a sample should be drawn 
from the population of new technology-based firms in Finland that would reflect the 
age, size, industry and location distributions of this population. Then, analysis of these 
firms should be carried out in a way similar to that presented here. Following the latter 
research strategy would also provide important empirical material to be further utilised 
in theoretical modelling of new technology-based firm growth. 
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APPENDIX 1 SURVEY QUESTIONNAIRE 

 
TECHNOLOGY BASED FIRMS’ GROWTH STRATEGIES 
 
This survey is carried out for Tekes by Aalto University’s Small Business Center. Research 
data is used confidentially and non of the firm specific information is published without 
permission. We wish that all questions are answered with care. It takes about 15 min to answer all the 
questions. In case of any doubts do not hesitate to contact:  mervi.rajahonka@hse.fi. 
 
Firm 
Firm name and firm id 
___________________________________________________________________
_______________________ 
 
How many employees your firm has at a moment? Employees 
Employees                   

of which employees abroad or full time in over-sees operations                   
 
Resources, organisation and competences 
How easy is it for you to access ...  Easily                        Difficult 

��                  �� 
…. Finance  1    2    3    4    5    6   7 

... Competent managers 1    2    3    4    5    6   7 

... Advice and consulting 1    2    3    4    5    6   7 

... Competent personnel 1    2    3    4    5    6   7 

... Distribution channels 1    2    3    4    5    6   7 
 
How well the below mentioned describe the attitudes of the management in 
your firm?   

Disagree             Agree 
����                 ���� 

In general, our managers prefer high risk and return to low risk 1    2    3    4    5    6   7 
Bold moves are often necessary to meet our goals 1    2    3    4    5    6   7 
In uncertainty, we prefer to act rather than wait 1    2    3    4    5    6   7 
 
How important is technology in your firm?   Disagree                Agree 

����                    ���� 
Our products and services are based on high technology 1    2    3    4    5    6   7 
We invest heavily in R&D 1    2    3    4    5    6   7 
Our products are unique in the market 1    2    3    4    5    6   7 
Our technology is better than competitors' 1    2    3    4    5    6   7 
Our competitive advantage is based on our technology 1    2    3    4    5    6   7 
How many new products/services have you introduced over past 2 years? ____________ 
How many improved products/services have you introduced past 2 years? ____________ 
What % of your sales is created with products less than 2 years old. ______________ 
 
How well the below mentioned describe your firm’s main product or 
service?   

Disagree                Agree 
����                    ���� 

When our product is submitted to customer, customers need to adapt their 
systems. 

1    2    3    4    5    6   7 

Our product requires customization of customers' system interfaces 1    2    3    4    5    6   7 
Our product requires significant changes in customer system 
interoperability 

1    2    3    4    5    6   7 
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Our product makes it more difficult to integrate at least two of customer's 
own systems 

1    2    3    4    5    6   7 

 
How is your firm’s product or service related to larger product or service 
unity?   

Disagree                Agree 
����                    ���� 

We supply our products without any customization. 1    2    3    4    5    6   7 
Our product is well integrated with someone else's. 1    2    3    4    5    6   7 
Our product is a component for a larger platform. 1    2    3    4    5    6   7 
Our product is a stand-alone product. 1    2    3    4    5    6   7 
Our product adds functionality to customer systems. 1    2    3    4    5    6   7 
Our product is a core of a larger system. 1    2    3    4    5    6   7 
Our product is critical for system functionality. 1    2    3    4    5    6   7 
 
Strategic goals, growth strategies 
Evaluate, which end of the below statements is closer to your thinking.  
End 1 End 1                           End 2 

��             �� 
End 2 

We aim for high profitability even if 
we had to sacrifice growth 

-3    -2    -1    0    1    2   3 
We aim for high growth even if 
we had to sacrifice profitability 

We aim for high technical 
achievement even if growth were 
sacrificed 

-3    -2    -1    0    1    2   3 
We aim for growth even if high 
technical achievement were 
sacrificed 

We prefer longevity over growth -3    -2    -1    0    1    2   3 We prefer growth over longevity 
 
The are many possible goal for a firm. Evalaute the importance 
of the below mentioned for your firm. 

Less                        More 
important        important    
����                ���� 

Sales growth objective importance 1    2    3    4    5    6   7 
Profitability objective importance 1    2    3    4    5    6   7 
Firm value maximisation importance 1    2    3    4    5    6   7 
Retain control importance 1    2    3    4    5    6   7 
Survival importance 1    2    3    4    5    6   7 
 
Rank the below mentioned objectives according to how important they are to your firms.  
Divide 100 points such that the points given to an item describe its importance in relation to other items.  
 
Sales growth      points 
Profitability      points 
Retaining control with current owners    points 
Qurantee the longevity of the firm    points 
Sum         100   points 
 
Growth targets for next years . 
 
target One year from now Three years from now 
Sales   
Employees   
Sales abroad    
Employees abroad   
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How would you evalaute the chances of your firm to grow rapidly? Disagree             Agree 
����                   ���� 

We have the necessary skills to grow fast 1    2    3    4    5    6   7 
It would be easy to grow fast 1    2    3    4    5    6   7 
We could easily acquire the resources to grow fast 1    2    3    4    5    6   7 
Competition in this business is tough 1    2    3    4    5    6   7 
 
Does a practitioners´ community exist in your field of business?  Practioners´ 
community means unofficial newtwork between specialists of different 
organizations ín a given field of business 

Disagree            Agree 
���                �� 

There exists a cohesive practitioner community in this business 1    2    3    4    5    6   7 
This community has a strong identity 1    2    3    4    5    6   7 
Everyone knows who belongs to this community and who doesn’t 1    2    3    4    5    6   7 
This community benefits all companies in our business 1    2    3    4    5    6   7 
This community determines how the business will develop 1    2    3    4    5    6   7 
 
How well do the following items describe the practioners´ community in your 
field of business? 

Disagree              
Agree 
����                     ���� 

Members of this community regularly exchange information 1    2    3    4    5    6   7 
Members of this community often collaborate informally 1    2    3    4    5    6   7 
Members often participate in the same workshops 1    2    3    4    5    6   7 
Members often launch joint RD porjects 1    2    3    4    5    6   7 
Communication among members is open and frequent 1    2    3    4    5    6   7 
 
 Operating environment 

 

 

How uncertain is your firm’s business?  Disagree                Agree 
����                   ���� 

Product and service obsolescence is slow. 1    2    3    4    5    6   7 
We often have to modify our marketing strategies to keep up with 
competitors. 

1    2    3    4    5    6   7 

Customer preferences are easy to predict. 1    2    3    4    5    6   7 
Our competitors' moves are difficult to predict. 1    2    3    4    5    6   7 
We often have to change our strategies to keep up with competitors. 1    2    3    4    5    6   7 
It is difficult to predict what the standards are going to be. 1    2    3    4    5    6   7 

How would you describe competition in your business? Disagree                Agree 
����                         ���� 

Competition in this business is tough. 1    2    3    4    5    6   7 
There are many strong operators who compete for the same customers. 1    2    3    4    5    6   7 
Customers can easily swith to another supplier. 1    2    3    4    5    6   7 
Customers are not loyal in our business. 1    2    3    4    5    6   7 

How dynamic is your firm’s business?  Disagree                Agree 
����                          ���� 

In this business firms' business models are well established and known 1    2    3    4    5    6   7 
Customers are familiar with our product concepts 1    2    3    4    5    6   7 
In this business everyone knows who the competitors are 1    2    3    4    5    6   7 
Customers have well established procurement budgets for our products 1    2    3    4    5    6   7 
In this business product and service standards are well established 1    2    3    4    5    6   7 
There exists a 'dominant design' 1    2    3    4    5    6   7 
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APPENDIX 2 NON-RESPONSE ANALYSIS 

 

 Early 

respondents 

mean (s.d.) 

Late 

respondents 

mean (s.d.) 

t df Sig 

(two-

tailed) 

2007 Base survey      

Employment 363 (1980) 435 (1550) -0.21 101 0.83 

Founded year 1972 (131) 1990 (13) -1.02 55 0.31 

N of customers 4.50 (1.37) 4.45 (1.68) 0.18 103 0.85 

2008 (Niy, base)      

Employment 3.33 (4.29) 6.33 (7.34) -1.76 43 0.08 

Founded year 2006 (1.39) 2005 (2.81) 1.61 38 0.11 

N of customers 1.92 (1.23) 3.34 (1.29) -3.53 50 0.00 

2008 (Follow-up)      

Employment 515 (2595) 528 (2530) 0.02 100 0.97 

2008 ( Follow-up, Niy)      

Eployment 1.6 (1.34) 8.25 (10.5) -1.25 3 0.29 

2009 (Follow-up)      

Employment 1024 (5256) 40 (54) 1.04 30 0.30 

2009 (Follow-up, Niy)      

Employment 6.87 (5.33) 5.71 (4.88) 0.43 12 0.66 
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APPENDIX 3  TELEPHONE INTERVIEW ANALYSIS 

 

 By telephone 

interviewed 

mean (s.d.) 

Answers 

through internet  

mean (s.d.) 

t df Sig 

(two-

tailed) 

Employment 10 (23) 8 (9) 0.52 55 0.59 

Founded year 2006 (1.42) 2006 (1.73) 0.03 56 0.97 
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APPENDIX 4 RESULTS OF THE CONFIRMATORY FACTOR ANALYSIS 

Rotated factor loadings (pattern matrix) of the confirmatory factor analysis 
 
Variable Factor1    Factor2 Factor3   Factor4 
resmob_fin -0.0243     0.1167     0.4255     0.3140 
resmob_man -0.0746     0.0412     0.8127   -0.0431 
resmob_adv 0.0161     0.0868     0.6019    -0.3026 
resmob_per -0.0599     -0.1121 0.7580    0.0448     
resmob_dis   -0.0812    -0.0795     0.6307     0.3088 
eo_risk 0.0202        0.8683 -0.0092     0.2036 
eo_bold 0.0400     0.8958     0.0612     0.1017 
eo_act 0.0329     0.8372     0.0380     0.1953 
go_profit -0.0457     0.3431    -0.0752     0.7311 
go_surv -0.0107     0.4226    -0.0854     0.7091 
go_grwimp -0.0211     0.2924       0.0352 0.6440 
cpract_yes 0.7866     0.0546    -0.0307    -0.0125 
cpract_ident 0.8412     0.0520    -0.0682    -0.0621 
cpract_beln 0.8080     0.0164 -0.0753    -0.0674 
cpract_ben 0.8086     0.0436    -0.0111    -0.0587 
cpract_inf 0.8184     0.0396    -0.0141    -0.0844 
cpract_info 0.8829       -0.0089 -0.0281   0.0279 
cpract_coop 0.8553       0.0233 -0.0294 0.0288 
cpract_meet 0.7903       -0.0345   -0.0083   0.0297 
cpract_rd 0.7723    -0.0149      -0.0306   0.0382 
cpract_com 0.8407     0.0019    -0.0129     0.0224 
 
Rotated factor loadings (pattern matrix) of the confirmatory factor analysis 

Variable Factor1    Factor2 
tech_prod 0.8046    -0.0332 
tech_rd 0.8360    -0.0540 
tech_uniq 0.8485     0.0215 
tech_btr 0.9071     0.0116 
 tdist_ca 0.8631     0.0537 
cmsn_syst 0.0436     0.8815 
cmsn_iface 0.0676     0.8816 
cmsn_inop -0.0142     0.8995 
cmsn_subs -0.1244     0.7787 
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APPENDIX 5 FIRMS, EMPLOYMENT AND SALES IN HIGH TECH 
SECTORS IN FINLAND FROM YEAR 2007 TO 2009 ACCORDING TO NACE 
REV. 2.2 

 
Year  HIgh tech 

manufacturing 
Medium  
high tech 
manufacturing 

Low and 
medium  
low tech 
manufacturing 

High 
tech KIS 

2007 Firms 612 3051 19557 7181 
 Employment 43141 99621 242894 68239 
 Sales Teur 40565634 30913316 64942203 12937922 
2008 Firms 622 3046 19622 7625 
 Employment 42378 102345 237291 70917 
 Sales Teur 40449165 33572766 76409241 13464005 
2009 Firms 596 2930 18944 7725 
 Employment 39487 93571 213240 68291 
 Sales Teur 31824930 26826568 56099231 12746581 
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APPENDIX 6 GROWTH ANALYSIS, OLDER FIRMS INCLUDED  

Table: Sales time series for those firms that have full time series 2002-2008 

 Sales  
2002 

Sales 
2003 

Sales 
2004 

Sales 
2005 

Sales 
2006 

Sales 
2007 

Sales 
2008 

   N  288 288 288 288 288 288 288 
   Missing 0 0 0 0 0 0 0 
Mean 4762 5004 5350 5633 6414 7373 7724 
Mean, annual 
change % 

 5 % 7 % 5 % 14 % 15 % 5 % 

Change between the 
periods % 

   18 %   37 % 

Change between the 
periods % 

      62 % 

Median 2019 1826 2153 2295 2414 2742 2860 
Median, annual 
change % 

 -10 % 18 % 7 % 5 % 14 % 4 % 

Change between the 
periods % 

   14 %   25 % 

Change between the 
periods % 

      42 % 

Std. Deviation 6895 7479 7691 8307 10069 12647 13219 
Minimum ,4 1,2 18,0 22,0 37,0 20,0 1,3 
Maximum 38860 43221 45430 56264 71133 127811 120317 
Sum 1371344 1441161 1540741 1622398 1847369 2123422 2224482 
 

Table: Employee time series for those firms that have full time series 2002-2008 

 Emp 
2002 

Emp 
2003 

Emp 
2004 

Emp 
2005 

Emp 
2006 

Emp 
2007 

Emp 
2008 

   N  187 187 187 187 187 187 187 
   Missing 0 0 0 0 0 0 0 
Mean 46 47 48 46 49 54 54 
Mean, annual change 
% 

 1 % 3 % -5 % 6 % 11 % 0 % 

Change between the 
periods % 

   -1 %   17 % 

Change between the 
periods % 

      16 % 

Median 28 27 30 28 27 27 29 
Median, annual 
change % 

 -4 % 11 % -7 % -4 % 0 % 7 % 

Change between the 
periods % 

   0 %   4 % 

Change between the 
periods % 

      4 % 

Std. Deviation 51 53 54 52 62 88 80 
Minimum 1 1 1 1 1 1 1 
Maximum 237 292 320 275 501 986 839 
Sum 8633 8706 8971 8563 9106 10094 10050 
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