Technology-based Competitive Advantages of Young Entrepreneurial Firms:
Conceptual Development and Empirical Exploration
1. Introduction
The central interest of this study is to explore the origins of technology-based competitive
advantages of young entrepreneurial firms. To the extent that competitive advantages derive from
scarce, valuable, and durable resources, competencies and capabilities (Wernerfelt 1984; Barney
1991), firms should dedicate efforts to develop distinctive resources. Among policymakers it is
widely assumed that R&D investments and innovative products trigger firms’ growth and
translates into competitive advantages (Manjon and Remero-Merino 2012). Academics give
support to this assumption by linking the benefits of technology, for example, to higher returns
(Wernerfelt 1984), generation of new products (Deeds, DeCarolis and Coombs 2000),
innovativeness of products/services (Sullivan and Marvel 2011), and creation of shareholder
value (Kelm, Narayanan and Pinches 1995). As a consequences, it starts to be widely accepted
that building technological distinctiveness –the extent to which a firm has a technological edge
over its competitors and emphasizes R&D in its operations (Autio, Kanninen, and Gustafsson
2008; Rannikko 2012; Yli-Renko 1999; Yli-Renko et al. 2001) –is a potential mean for young
entrepreneurial firms to achieve competitive advantages (Kapoor and Furr 2015; Toh and Kim
2013; Porter 1998).
While the previous insights on the role of resources and especially technology for the
prosperity of firms are not new, they focus on the performance consequences of technological
distinctiveness. Indeed, in this tradition the technological focus of a firm generally appears as an
independent variable (or as a control variable), which potentially leads to diverse (positive)
performance outcomes in young entrepreneurial firms (e.g. Li and Atuahene-Gima 2001;
McCann 1991; Voudouris, Lioukas, Iatrelli & Caloghirou 2012; Zahra 1996), or more mature
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firms (Wang, Chen, Wang, and Ning, 2014). These ideas are well in line with the central
premises of the Resource-based view (RBV) according to which a firm’s competitive advantage
derives from scarce, valuable, and durable resources, competencies and capabilities (Wernerfelt
1984; Barney 1991). However, echoing earlier literature (e.g. Saemundsson and Candi 2014;
McCann 1991), surprisingly little is known about the origins of technology-based competitive
advantages. That is, we do not know why some young firms emphasize technology as a source of
its competitive advantage while others choose to leverage other means to pursue similar ends. A
product or service differentiation, for example, can be achieved using different means such as
through technology or design and craftsmanship (Gabrielson, et al. 2008). Because firms are
heterogeneous and specialized in varying degrees (Amit and Schoemaker, 1993; Keupp, Palmié
and Gassman 2012), it is not automatic that all young entrepreneurial firms choose to develop
competitive advantages through building technological distinctiveness, especially when we know
that such strategy is a high-risk and resource consuming activity (Li and Atuahene-Gima 2001).
These previous points have been taken as a motivation for this study to investigate the
concept of technology distinctiveness in young entrepreneurial firms. To this end, the central
objective of this study is to explore the factors that contribute to technological distinctiveness to
understand better the origins of technology-based competitive advantages in young
entrepreneurial firms. By pursuing this objective this study responses to calls to clarify how
competitive advantages can be built in general (Bowman and Collier 2006), and especially how
firms create and adapt their resource basis for innovation (Keupp et al. 2012). Also, the context of
young firms offers an interesting arena to study the origins of technology-based competitive
advantages because the technology bases of firms are either just been formed or still in the
process of being formed. While the RBV holds that the resource bases of a firm are directly
related to the past activities of the firm (Lim, Stratopoulos and Wirjanto 2011; Lockett,
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Thompson and Morgenstern 2009), by focusing on young firms, this study hopes to get a more
accurate picture about the factors that contribute to the origins of technology-based competitive
advantages compared to studying more mature firms.
This study makes original contributions to the current understanding of how competitive
advantages are formed in SMEs. While the theorizing efforts in this study lean on the RBV, two
interesting contingencies will be introduced in this study that set some conditions under which
the prescriptions of RBV hold. First, entrepreneurs have a distinctive impact on the orientations
and operations of their firms. Entrepreneurs are expected to make things happen, to take risks and
innovate through technologies (e.g. Hall, Bachor, and Matos, 2014). To this end, building
technological distinctiveness requires the acceptance of uncertainties. Leaning on this
contingency, this study provides evidence that a young firm’s technological distinctiveness is
partly the result of entrepreneurs’ orientation towards uncertainty. That is, the RBV prescription
that a firm should focus on technological distinctiveness to build idiosyncratic resource bases is
valid under the condition that entrepreneurs’ tolerance of uncertainty is high.
Second, responding to calls to take the context of the firm into account in RBV studies
(Kraaijenbrink et al. 2009), environmental contingency factor is integrated to the conceptual
model. In this effort this study contribute to the literature that propose a linkage between firm’s
location and competitive strategy, but with the difference that in this study the focus is not in
explaining location choices (e.g. Galbraith et al. 2008; Lafuente, Vaillant, and Serarols, 2010) but
how location influences a firm’s decisions concerning competitive strategy (e.g. Patterson and
Anderson 2003). Indeed, earlier research has suggested that, for example, firms in urban locations
(big cities) have a higher performance and higher innovation rates (Covin and Slevin 1998;
Keeble 1997; 2013; Ritsilä 1999) than firms in rural locations (areas outside big cities). These
studies support prevailing resource munificence, knowledge spillover, and regional competitive
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advantage assumptions. In this study, however, it is demonstrated that location choices are linked
to the origins of technology-based competitive advantages.
2. Theoretical Development
As pointed out in the Introduction section, according to the RBV, a firm’s competitive
advantage derives from scarce, valuable, and durable resources, competencies and capabilities
(Wernerfelt 1984; Barney 1991). More than fifty years ago, seminal advance in understanding the
importance of a firm’s internal resources was provided by Penrose (1959). However, it was not
until the 1990s that RBV contributed strongly to entrepreneurship and performance discussion,
when Barney (1991) highlighted the influence of resources on firms’ growth performance and
Heene and Sanchez (1997) found that the maintenance and development of a firm’s resources to
be important for sustainable development. The starting point of the so-called fundamental theory
of resources is recognition of firms’ continuous need to regenerate resources by exploiting
changing circumstances. Building competitive advantage means both possessing and developing
distinctive resources –physical, human, organizational. Several studies (Barney 1991; Chatterjee
and Wernerfelt 1991; Powell 1992) highlight that optimal firm growth requires (inter alia)
equilibrium between the utilization of existing resources and the creation/development of new
resources by exploiting changing circumstances.
To this end, technology –the sum of a firm’s knowledge and skills (Zahra and Bogner
1999) – provides one prominent mean for firms to build distinctive resources and gain
competitive advantages (Grant 1996; Grimpe and Keiser 2010; Voudouris et al. 2012). As a part
of a firm’s physical capital (Barney 1991), a firm’s technology becomes an essential ingredient in
its overall competitive strategy if it has a role in determining relative cost position or
differentiation, or changing the other drivers of cost or uniqueness (Porter 2007). In essence,
technology “determines the ability of new ventures to offer the products (services), gain market
4

acceptance, survive, and achieve financial success” (Zahra and Bogner 1999: 136). Recent
studies based on the RBV have observed that a young firm’s performance is dependent on
technology resources especially after their start-up stage (Li and Chen 2009; Haeussler et al.
2012). As such, for entrepreneurial young firms, one of the central means to competitive
advantage is represented by investments in technology and related capabilities.
When a firm competes through technological means, it translates, for example, into
investments in R&D activities and promotion of novel products. The methods by which
organizations utilize technology is regarded the technology basis of competitive advantage
(Schumann, Prestwood, Tong and Vanston 1994). To follow this tradition, and as pointed out
earlier, in this study technological distinctiveness refers to the extent to which a firm has a
technological edge over its competitors and its competitive advantage is based on technology
(Yli-Renko 1999; Yli-Renko et al. 2001; Rannikko 2012). Other similar labels, which make
reference to technological distinctiveness include, among others, technical or technological
specialization (e.g. Haeussler et al. 2012; Toh and Kim 2013), significant technology investment
(e.g. Voudouris et al. 2012), and in more general firm-specific knowledge resource (e.g. Grimpe
and Kaiser 2010).
While the RBV has been reviewed several times (e.g. Acedo, Barroso and Galan 2006;
Armstrong and Shimizu 2007; Newbert 2007; Lockett et al. 2009; Kraaijenbrink, Spender and
Groen 2009), and despite the long success RBV has gained among scholars and practitioners, the
creation of resource-based competitive advantages has gained little attention (Bowman and
Collier 2006; Lockett et al. 2009). Inspired by these central premises of the RBV, two interesting
accounts about the antecedents of technology-based competitive advantages can be identified,
namely the behavioral and environmental perspectives. The decision to focus on these two
classical explanations for managerial behavior is based on of their clear prescriptions. Indeed,
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managerial choice (e.g. Andrews 1971; Child 1972) explains how firms adopt certain strategies,
while the environmental perspective introduce context/location as a potential constrain for
managers (e.g. Caroll 1985). As a result, in the following sections three different hypotheses are
put forward to explain how and why young entrepreneurial firms seek competitive advantages
through technological distinctiveness.
2.1 Behavioral Perspective and Technological Distinctiveness (H1)
The theorizing efforts of this study start with the argument that the technological
distinctiveness in a firm, i.e. the choice to seek competitive advantage through technological
means, depends largely upon entrepreneurs and their choices. This overall argument is based on
the managerial choice perspective (e.g. Andrews 1971; Child 1972). More specifically, this study
focuses on entrepreneurs’ tolerance of uncertainty. While risk-taking is in general treated
essential to innovation and success (March and Shapira 1987), entrepreneurs in particular have
been associated with risk-taking in uncertain environments (Cantillon 1931; Knight 1921).
Indeed, managing risk should start with a consideration of uncertainty (Ilevbare, Probert, and
Phaal, 2014). Echoing these ideas this study claims that those entrepreneurs, who exhibit higher
tolerance of uncertainty, develop their firm’s technological base as the key competitive
advantage of their firm.
To see this association it is first reminded that entrepreneurship may be conceptualized as
the creation of new products or processes, entry into new markets or as the creation of new
ventures (Schumpeter 1934). Common for all conceptualizations is uncertainty and risk involved
with the action (McMullen and Shepherd 2006). While entering new markets with old products
involves less uncertainty (market risk only), developing new products for new markets involves
more uncertainty (technology risk in addition to market risk). For explaining how uncertainty
discriminates those who decide to act entrepreneurially from those who do not, there are two
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streams of thought (McMullen and Shepherd 2006). The first focuses on the amount of
uncertainty perceived due to differences in knowledge. The other, directly related to this study’s
approach, focuses on the willingness to bear uncertainty due to differences in risk-propensity
(McMullen and Shepherd 2006).
Between two entrepreneurs that perceive uncertainty similarly, the one with higher
tolerance of uncertainty is more likely to engage in entrepreneurial act such as developing
technology in order to take advantage of emergent opportunities. More specifically, uncertainty
in the context of action contributes to the sense of doubt that blocks or delays action differently
because it is subjective (Lipshitz and Strauss 1997). There is variance in how it blocks action
because of individual differences in approaching risk (Khilstrom and Laffont 1979). In specific
doubt prevents action by undermining prospective actor’s beliefs regarding (1) whether an
environmental stimulus presents an opportunity for someone in the market place, (2) whether this
opportunity could feasibly be enacted by the actor and (3) whether successful exploitation of the
opportunity would adequately fulfill some personal desire (McMullen and Shepherd 2006).
Thus, in this study it is claimed that entrepreneurs’ orientation towards uncertainty defines
the conditions under which firms choose to develop their technological resource-bases to achieve
competitive advantages. Entrepreneurs, who have higher tolerance of uncertainty, are able to
make the necessary investments in resources to build technological distinctiveness, even though
technology development involves risks (Hall et al. 2014), and the returns in such resource
investments are uncertain, not immediate, and often negative (e.g. March 1991). And vice versa:
entrepreneurs, who exhibit low level of tolerance of uncertainty, will prefer to invest in other
types of resources and prefer keeping the technological level of their firm low or moderate. They
prefer to compete with less novel products and low or moderate level of technological
investments, i.e. refinement and extension of existing technologies where the return are positive,
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proximate, and more predictable (March 1991). As such, this study claims that the orientation
towards uncertainty explains when a firm adopts a technology-based competitive strategy. These
arguments lead to the following hypothesis:
Hypothesis 1. Entrepreneur’s tolerance of uncertainty contributes positively to the
technological distinctiveness of a young entrepreneurial firm.
2.2 Environmental Perspective and Technological Distinctiveness (H2)
The theorizing efforts are continued by pointing out that the context of a firm also dictates,
or sets conditions (e.g. Carroll 1985), whether the firm has to invest in technologies or not. Along
this line of reasoning, this study argues that environmental context influences (c.f. Welter and
Smallbone, 2016), to certain extent, the choices entrepreneurs have in regards of building
competitive advantages for their young entrepreneurial firms.
To start with, it is well acknowledged that there is no best way to manage a firm, and that
the possible managerial actions of a firm are dependent upon internal and external situations of
the firm (Scott 1981; Lawrence and Lorsch 1967; Thompson 1967). One such external situation
is related to the location, which is thought of having an influence on the competitive strategy of a
firm. At the regional level, it is believed that urban areas (big cities) have higher performance and
more original innovations than peripheral regions (areas located outside big cities) (Covin and
Slevin 1998; Keeble 1997; Ritsilä 1999), which could indicate differences in technological
distinctiveness between different locations. Moreover, according to North and Smallbone (1995),
urban-rural differences could be explained by the different strategies adopted by entrepreneurs in
responding to the various opportunities and constraints existing in different locations. As an
example, Patterson and Anderson (2003) observed that in rural locations manufacturing firms
followed a production-cost-oriented export strategy, while in urban location they used reputationbased competitive advantage. Also, Keeble (1997) observed among manufacturing and service
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SMEs in Britain that peripheral firms stress different competitive advantages –such as speed of
service, low price and costs –than firms in more favorable locations, which seem to stress
specialized expertise and product design.
The literature concerning location and its effects on the technological distinctiveness of
young entrepreneurial firms (e.g. Acs and Feldman 1994; Saxenian 1994; Vaessen and Keeble
1995; Teece and Pisano 1994) informs us that young entrepreneurial firms are usually more
vulnerable to the external conditions than their established rivals (also Zahra and Bogner 1999).
Furthermore, especially in certain environments where firms are grouped together
geographically, munificent environment may provide a firm several different specialized
resources to achieve technological distinctiveness. That is, in resource munificent locations, firms
have an improved access to labor, other specialized human resources, knowledge stocks and
spillovers (Acs and Feldman 1994; Arundel and Geuna, 2004; Saxenian 1994; Li, Veliyath, and
Tan, 2013), all which can be used as bases for developing technological distinctiveness.
As such, in resource munificent locations, firms have many options through which they can
try to enhance the technological distinctiveness of their firm. The situation of firms is different,
on the contrary, in rural areas (non-favorable location). Rural areas are by definitions
characterized by the lack of opportunities related to access to labor or other specialized human
resources (e.g. Vaessen and Keeble 1995), markets, proximity with other actors, and the like.
Therefore, local resource base is bound to restrict the choices entrepreneurs have over means to
achieve competitive advantages. This restrictive access to resources could, in turn, indicate that
young entrepreneurial firms in non-favorable locations would have to invest in other means to
compete to compensate the unfavorable environmental conditions. For example, relational view
(Dyer and Singh 1998) posits that firms can achieve competitive advantage through close
relationships with other actors in the industry value chain. In those circumstances entrepreneurs
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can choose not to develop internal resources but to rely on those of their partner firms/suppliers
through outsourcing and therefore divide technological risks (e.g. Grimpe and Kaiser, 2010).
As a step towards this direction, this study claims that because firms in non-favorable
location are constrained by the access to limited resources, they would have less means to
develop their technological distinctiveness. Firms in favorable locations, on the other hand,
follow “resource-based strategy” of accumulating valuable technology assets (e.g. Teece and
Pisano 1994) as their choice for achieving competitive advantage. As a result of this discussion, it
would be expected that the location to have an influence on technological distinctiveness of a
young entrepreneurial firm in the sense that young entrepreneurial firms in resource munificent
locations would invest in technological distinctiveness more than similar firms in non-favorable
locations. These arguments lead to the following hypothesis:
Hypothesis 2. Location contributes to the technological distinctiveness of a young
entrepreneurial firm: firms in resource munificent locations focus on building
technological distinctiveness more than firms in non-favorable locations.
2.3 Behavioral and Environmental Interaction and Technological Distinctiveness (H3)
Rather than juxtaposing the two previous perspectives –in reality things always seem to end
up being connected to each other in multiple ways –and echoing Hrebiniak and Joyce (1985), this
study proposes that behavioral and environmental perspectives interact to the extent that location
moderates the impact of tolerance of uncertainty on technological distinctiveness.
While the first hypothesis proposes that tolerance of uncertainty has an influence on
technological distinctiveness, this argument seems to hold especially in locations characterized
by low environmental resource munificence (i.e. non-favorable location). While the managerial
control over and selection of the means by which competitive advantages can be achieved exist in
highly constraints environments (e.g. Hrebiniak and Joyce 1985), they are severely limited.
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Indeed, in non-favorable location entrepreneurs do not have an easy access to specialized
resources. If an entrepreneur wants to compete through technological distinctiveness in this kind
of location, it requires certain amount of tolerance of uncertainty. Entrepreneurs choose
technology as a source for their competitive advantage when they can bear the uncertainty
inherent in this mean.
On the contrary, and as already mentioned, favorable environment provides entrepreneurs
multiple specialized resources to increase technological distinctiveness. In this kind of situation,
the means to achieve technological distinctiveness are widely available, and therefore would
introduce fewer uncertainties. That is, even entrepreneurs with low tolerance of uncertainty can
choose competing through technological distinctiveness in favorable locations because this mean
would not represent a lot of uncertainties. As a direct consequence, the tolerance of uncertainty
have no, or minimal, effects on the technological distinctiveness of a young entrepreneurial firm
in favorable locations due to the easiness in accessing specialized resources.
As a sum, it is stated that location moderates the relationship between tolerance of
uncertainty and technological distinctiveness in young entrepreneurial firms. In favorable
location, entrepreneurs’ tolerance of uncertainty does not impact the technology distinctiveness
of firms. This is because the development of technological distinctiveness does not represent a lot
of uncertainties when access to specialized resources is good. Tolerance of uncertainty, on the
contrary, impacts technological distinctiveness of firms in non-favorable locations. That is, firms
will not develop high distinctive technology in non-favorable locations if entrepreneurs’ tolerance
of uncertainty is low because it represents an uncertain act due to poor access to specialized
resources. As such, these arguments lead to the following final hypothesis:
Hypothesis 3. The direct effects of tolerance of uncertainty on the technological
distinctiveness are moderated by location in young entrepreneurial firms. In unfavorable
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locations uncertainty tolerance is positively associated with technological
distinctiveness whereas in favorable locations there is no positive association between
tolerance of uncertainty and technological distinctiveness.
3. Methodology
3.1 Sample
In the empirical part of the study, the focus is on young entrepreneurial firms. While there
is no automatic system that would list such firms, it is widely acknowledged that in Finland they
are likely to be customers of the Finnish Funding Agency for Technology and Innovation
(TEKES). Thus, in order to identify young entrepreneurial firms with technological focus, we
looked at the customer database of TEKES, and constructed a unique longitudinal dataset through
that.
Construction of the research database started by receiving a list of firm names and
identification codes from TEKES on firms that had received R&D subsidies in 2002, 2004 or
2007. After the firm identification information was received, financial information (sales and the
number of employees) was collected through private financial database called Voitto+ which is
maintained by Suomen 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 second step in data collection was to conduct surveys, as a part of the longitudinal
research project of young innovative firms, in such a way that all firms first received a base
survey in year 2007 and then annual follow-up surveys. All surveys were conducted on-line
through the Webropol Internet-based research tool. Base surveys and follow-up surveys differ
from each other depending on the focus of a particular survey round. New questions were added
to later surveys and not all questions have been used in all surveys. While for the purpose of this
study we applied only few items, in aggregate there were 182 items across the questions.
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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) internationalization, (5) product features and operating environment; and (6)
TEKES services.
For the purposes of this study a sample of 107 young entrepreneurial firms was constructed
by restricting analysis to technology based firms that were founded after year 2001 and were
dealing with development, manufacture or commercialization of technology. Thus, for example
management consultancies or real estate management firms were left outside of the sample. In
this way, as the measures we use, represent years 2008, 2009, 2010 and 2011 firms are at the time
of measurement between five and ten years old. In our analysis we use 51 firms’ data from year
2008, 27 firms’ data from year 2009, 17 firms’ data from year 2010 and 12 firms’ data from year
2011. Average establishment year of a firm in our sample is 2006, and all firms were founded
between 2002 and 2010 as follows: 2002 (1%), 2003 (8%), 2004 (14%), 2005 (18%), 2006
(17%), 2007 (20%), 2008 (15%), 2009 (4%), 2010 (3%).
--------------------------------Insert Table 1 about here
--------------------------------3.2 Variables
Operationalization of the dependent variable, Technological distinctiveness (TD) is slightly
modified version from Yli-Renko et. al (2001) in which the variable was designed based on
Wernerfelt (1984) and Conner (1991). The dependent variable of this study is made of three
items:

“We are known for our technology”; “Our technology is better than competitors'

technology”; and “Our competitive advantage is based on our technology”. The modification
compared to Yli-Renko et al. (2001) in this study is to replace the original item “We invest very
heavily in R&D” with the item “We are known for our technology”. The dependent variable has
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good reliability (Cronbach’s alpha of 0.88) and the mean value of 5.32 (see Table 1). Thus, on
average firms believe that they are operating with superior technology on which their competitive
advantage is based on. As external validation for technological distinctiveness Yli-Renko et. al
(2001) studied the relationship between technological distinctiveness and patents as well as
between technological distinctiveness and internet visibility in a sample of young entrepreneurial
firms. They found surprisingly high positive correlations in both relationships and thus provided
external validation for the construct.
The independent variable of Location is operationalized through a firm’s geographic
location. In our model big cities represent favorable context in which different resources are in
geographical proximity whereas rural areas and small cities represent somewhat unfavorable
contexts that do not have the same benefits as big cities. Principally this approach is similar to
what has been suggested by the European Commission (European Commission, 1997) to
distinguish between urban and rural communities based on population density and what was
applied for example in the study of Lafuente, Vaillant and Serarols (2010) on location decisions
of knowledge-based entrepreneurs. Additional feature in our approach is that the cities that we
chose to represent favorable contexts also host a major university and have strong industrial base
in information technology,, which should be especially important for technology based
innovative firms. If a firm is located in one of the five largest cities (Helsinki (incl. suburb areas),
Tampere, Turku, Jyväskylä, Oulu) in Finland, value one is attributed and zero otherwise. From
107 sample firms 22 operate outside of five largest cities in Finland while the rest (85) operate
within five largest cities.
The second independent variable, Tolerance of uncertainty is a new variable. It is measured
by using three items: Entrepreneur’s preferences towards risk-taking; Need for bold actions; and
Pro-activeness. The variable has good reliability (Cronbach’s alpha of 0.85) and the mean value
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of 5.61 (see Table 1). This reveals that on average sample firm exhibit high tolerance for
uncertainty.
In order to control for effects that might otherwise influence the technological level of
young firms, firm size, firm age and firm industry were controlled. Firm size is measured as the
log of sales level in year that measurement was performed. The firms in the sample are quite
small: average sales level in 2008 was k480€ and at maximum k4377€ while average number of
employees is 1 and at maximum it is 77. Because opportunities for firms to build businesses
around novel technologies is likely to differ across industries (Eckhardt and Shane 2011),
industry is controlled by a dummy variable of whether a firm operates in an high technology
industry (value 1) or other industries (value 0). As high technology sectors we considered those
sectors that belong to high technology manufacturing or knowledge intensive high technology
services (defined by Eurostat1). In the sample 63 firms belong to these high tech industries while
the rest were other than high tech. Regarding operating areas, the highest representation were
from software design and production (27%), technology development (4%) and biotechnical
research (3%).
3.3 Analytical Method
As statistical method hierarchical regression analysis was used. Through the data collection
process that continued over few years it was possible to use measures of independent variables
that were measured one year before the measurement of the dependent variable. This temporal
separation between the measurement of the independent and outcome variables allows one to
make inferences about the potential causal relationships between them.
3.4 Common Method Variance

1

Eurostat indicators on High-tech industry and Knowledge - intensive services:
http://ec.europa.eu/eurostat/cache/metadata/Annexes/htec_esms_an3.pdf
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To evaluate the possibility of common method bias 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,
MacKenzie and Podsakoff 2003). Harman’s test assumes that if a significant amount of common
method variance is present one factor will come out of the factor analysis (or one factor accounts
for the majority of the variance among measures).
Loading three items of the dependent variable ‘Technological distinctiveness’ and three
items of the independent variable ‘Tolerance of uncertainty’ into a factor analysis results in two
factors with eigenvalue over one. The result that two factors emerge suggests that common
method variance should not be a major problem. One should bear in mind, though, that this
procedure does nothing to statistically control for the common method effect; it is merely a
diagnostic technique (Podsakoff, et al. 2003: 889). To further analyze this issue a structural
equation model was estimated: a new latent variable was introduced in such a way that all
manifest variables were related to it, in addition to their theoretically assigned latent variables
(technological distinctiveness and risk tolerance). In the model the common method variance was
24%, which was estimated as the square of each path from the new latent variable to manifest
variables before standardization. This, together with the fact that in the model lagged versions of
predictor variable were used, provide further support that common method bias is not present.

4. Results
The hypotheses were tested using hierarchical regression analysis. First, correlations
between variables of the model were analyzed. As table 2 shows no overly high and significant
correlations can be found. The highest statistically significant being the correlation between size
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and foundation year. In addition to bivariate correlations variance inflation factors were
calculated which were between 1.07 and 1.23. Based on these it could be assumed that
multicollinearity is not an issue for analysis.
------------------------------Insert Table 2 about here
------------------------------Table 3 displays the results of regression analysis: Model 1 presents the control model,
Model 2 adds the independent variables, and Model 3 adds the interaction term. F-statistics for
models two and three suggest that the entire set of variables is a good fit for the data. Moreover,
according to Wald-test adding predictor variables of location and uncertainty tolerance to control
variable model increases fit significantly (p<0.001) and adding the moderator term over these
provides an additional increase in fit (p<0.01). Adjusted r squared statistics reveal that also the
explained variance increases as new variables are added to the model. At highest in the Model 3
17% of variance is explained.
------------------------------Insert Table 3 about here
------------------------------Regarding control variables, none of them seem to be associated with Technological
distinctiveness in any of the three models.
All three hypotheses receive empirical support. First, Tolerance of uncertainty has
statistically significant (p < 0.01) positive impact on Technological distinctiveness (see Model 2).
This observation suggests that the more tolerance an entrepreneur has for uncertainty, the more
distinctive the technology of the firm will become. As such, Hypothesis 1 is not rejected.
Second, Location has statistically significant (p < .05) positive impact on Technological
distinctiveness (see Model 2). This observation suggests that locating in big cities leads to more
distinctive technologies in young entrepreneurial firms. As such, Hypothesis 2 is not rejected.
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Third, the interaction term Location x Tolerance of uncertainty has statistically significant
(p < .01) positive impact on Technological distinctiveness (see Model 3). In order to confirm this
interaction, the interaction effects were plotted. As can be seen from the Figure 1, Location
moderates the relationship between Tolerance of uncertainty and Technological distinctiveness
such that for firms outside large cities there is a positive linear association between technological
distinctiveness and uncertainty tolerance whereas for firms in large cities this relationship does
not exist. This observation suggests that the impact of entrepreneurs’ tolerance of uncertainty on
the technological distinctiveness of the firm depends on the location, i.e. locating outside large
cities leads to stronger association between uncertainty tolerance and technological
distinctiveness than in the largest cities. As such, Hypothesis 3 is not rejected.
----------------------------Insert Figure 1 about here
------------------------------5. Discussion
In this study the objective was to explore the factors that contribute to the technological
distinctiveness to understand better the origins of technology-based competitive advantages in
young entrepreneurial firms. Theorizing efforts in this study lead to propose a model where
behavioral and environmental perspectives together explain the technological distinctiveness in
young entrepreneurial firms. In this study empirical support were founded for these core ideas.
As such the study contributes to the scant literature about the antecedents of technological-based
competitive advantages of young entrepreneurial firms. Indeed, prior to this study, the creation of
resource-based competitive advantages in general has gained little attention (Bowman and Collier
2006; Lockett et al. 2009).
While according to the analysis in this study both tolerance of uncertainty and location are
connected independently to the degree of technological distinctiveness, the most interesting result
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of this study is related to the fact that the effects of entrepreneurs’ orientation (towards
uncertainty) on technological distinctiveness of young entrepreneurial firms is conditioned by
location. That is, the impact of entrepreneurs’ tolerance of uncertainty on the technological
distinctiveness of their firms seems to be much stronger in non-favorable locations (i.e. outside
big cities) than in resource munificence locations (i.e. big cities). This observation is similar to
the existing understanding of the moderating role of environment between risk attitudes and
implementation of diverse strategies (Covin and Slevin 1998; Covin, Slevin, and Heeley 1999),
and responds to calls to take the context of the firm into account in RBV studies (Kraaijenbrink et
al. 2009). Moreover, in entrepreneurship research it has been suggested that it is necessary for our
approaches and methodologies to incorporate the role of social context if variations in the nature
and extent of entrepreneurship development and the behavioral characteristics of entrepreneurs
are to be understood (Welter and Smallbone, 2011). Essentially, our study participates this topical
discussion.
5.1 Implications to Theory
The empirical observations of the study can inform theory in important ways. First, this
study increases in-depth understanding of the fit between technology-based competitive
advantage and behavioral/environmental contingency factors (Fry and Smith 1987), and
contributes to the understanding about why and under what conditions young firms choose to
compete with technology. Indeed, the empirical observations of the study suggest that
individuals, who have a certain degree of tolerance for uncertainty, especially in non-favorable
locations, create technology-based competitive advantages. Thus, the behavioral explanation that
organizational outcomes are the result of managers’ choices (e.g. Andrews 1971; Child 1972),
seem to hold explanatory power especially in non-favorable locations. The role of managers’
choices in young entrepreneurial firms is, however, less valid in resource munificent locations
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according to our key observations. The theoretical contribution of these observations is that the
behavioral explanation does not have universal explanatory power, at least not in the studied
empirical context. Instead, the managerial choice perspective is conditioned by environmental
perspective. Future scholarly work is encouraged to take into account not only the behavioral
explanations of why firms behave certain ways, but complement this perspective with external
control perspective: It seems that we can best understand firm behavior by investigating the
interaction of these two forces.
Second, the key observations of this study can be taken as an indication that technologybased competitive advantages are not built in similar ways in different contexts. In other words,
the classical prescriptions of the RBV should be moderated based on the specific context where
technology-based competitive advantages are been built. It seems that the antecedents of
distinctive resources (i.e. technologies) are not the same in resource munificent and poor
locations. This observation is very interesting because it gives us new ideas about how to develop
technology-based competitive advantages based on one’s location. To this end, this study echoes
earlier studies by demonstrating how location influences a firm’s decision concerning
competitive strategy (e.g. Patterson and Anderson 2003). Indeed, in resource munificent locations
entrepreneurs’ tolerance for uncertainty contributes little to technology-based competitive
advantages among young entrepreneurial firms. Moreover, scholars are encouraged to explore
more the origins of technology-based competitive advantages in resource munificent locations.
5.2 Implications to Practice
The empirical observations of this study can inform practice in important ways. RBV has
been criticized for lacking any meaningful practitioner prescriptions (Priem and Butler 2001;
Bowman and Collier 2006). As a small step towards this direction, this study observations clarify
how entrepreneurs can create and adapt their technology resource basis for innovation (e.g.
20

Keupp et al. 2012), and also give insights how technology resource advantages can be built by
entrepreneurs in particular circumstances (e.g. Bowman and Collier 2006). Especially the fact
that entrepreneurs operating outside big cities must possess some degree of tolerance for
uncertainty, to start with, than their counterparts in big cities ought to be of great interest to
entrepreneurs seeking for technology-based competitive advantages. This requirement to possess
a certain degree of tolerance for uncertainty may seem to be born out from the fact that available
means for developing technology distinctiveness are rare outside big cities. To counterbalance
this handicap, and to seek technology-based competitive advantages in relatively poor contexts,
entrepreneurs should develop their ability to seek uncertain means for the development of their
firms’ technological distinctiveness. This is in line with the observation of Block, Sandner and,
Spiegel (2015) concerning risk-attitude and creativity. They find namely, that entrepreneurs that
are motivated by a high level of creativity are found to be more risk tolerant relative to other
entrepreneurs. On the contrary, if an entrepreneur acknowledges his/her low tolerance of
uncertainty, he/she should perhaps be located in more favorable environment in order to access a
larger pallet of specialized resources, and then use them to build competitive advantages through
technological distinctiveness.
5.3 Implications to policy
The role of new firms in technology entrepreneurship policy has recently been under discussion
(Tether, 2000; Brown and Mason, 2014). This study provides a couple of interesting additions to
discussion. First, the result that resource munificent contexts, that is, large cities with research
universities, are associated with technological distinctiveness supports the knowledge spillover
theory as discussed previously. From policy viewpoint this would mean that especially in these
regions such conditions should be created, maintained and developed which encourage
entrepreneurship if one aims to receive firms that compete with technology based competitive
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advantages. In this it is implicitly assumed that it is the research sector to which new the
technology-based firms are especially associated to. However, as pointed out by Brown and
Mason (2014), the most technology based new firms are not associated with university, as
opposed to common belief, but are driven by end-user and customer led innovation.
Consequently, in creating, maintaining and developing encouraging conditions in munificent
areas, not only the research-based firms should be focused but technology based firms more
generally. Moreover, according to our results it is possible to compete with technology based
competitive advantages also from non-munificent locations if the propensity to bear uncertainty
is high. Thus, whereas the emphasis in policy making concerning technology entrepreneurship
might need to be in resource munificent locations one should ensure that also those risk-tolerant
technology entrepreneurs that operate from non-munificent locations have fair treatment. In
practice this could mean for example increasing the awareness of rural technology based
entrepreneurs concerning R&D or growth support programs or facilitating their access to research
and venturing programs governed by higher-education institutes. And echoing Brown and Mason
(2014) it might be that it is exactly the rural technology entrepreneurs for which the fostering of
‘connective capacity’ would be important, as it is likely that high share from rural technology
firms are those that derive their technology based advantages from end-user and customer
relationships.

5.4 Limitations
While this study contributes to what is known about the factors affecting the technologybased competitive advantages of young entrepreneurial firms, the following limitations may
hinder the contribution. When discussing the limitations, advices are offered for scholars
interested in this line of inquiry to improve upon it in future studies.
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Regarding the choice of the theoretical perspectives, this study adopted behavioral and
environmental approaches, which lead one to consider uncertainties and location as key variables.
It is acknowledged that focusing only on few explanatory variables might reduce the complexity
of the reality too much. While the empirical model of this study has explanatory power only with
few key variables, scholars are encouraged to complement the explanation offered in this study
with alternative variables related to behavioral and/or environmental perspectives, or adopting
completely new perspectives to explain origins of technology-based competitive advantages. For
example, instead of looking only at physical location, future scholarly work could complement
the model by also looking at level of interaction and networks of local actors (c.f. Presutti, Boari,
Majocchi, 2011; Li et al., 2013).
Regarding the operationalization of a resource munificence location, which was measured
as a firm being located in one of the five largest cities in Finland, the operationalization is rather
rudimentary, rather than a precise measure of favorable or non-favorable location for
entrepreneurial activities. This measure was used because it is relatively objective compared to an
entrepreneur’s perception of the environmental munificence. Future studies are encouraged to
verify the key observations of this study using more fine-tuned measured to operationalize
resource munificence and non-favorable locations. In similar fashion, technological
distinctiveness was measured by referring to technology in general (e.g. “we are known for our
technology”). It would be interesting to explore whether a more nuanced picture of technological
distinctiveness could lead more fine-grained results. Echoing Smith and Sharif (2007), future
studies could separate more traditional “hard” investments in technologies (e.g. R&D
investments) from more “soft” technological investments (e.g. humanware, technoware, etc.).
While entrepreneurial behavior was conceptualized using only one construct (i.e. tolerance
of uncertainty), interesting empirical evidence was found about its significance for building
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technology-based competitive advantages in young entrepreneurial firms. Further studies could
enlarge the pallet of potential behavioral concepts, such as Entrepreneurial Orientation, and
investigate their relationship with the degree of technological distinctiveness.
Regarding the sampling strategy of this study, the database of TEKES was used
purposefully. While the TEKES database does not represent all the potential entrepreneurial firms
in Finland, it is nevertheless the best source of such young firms in Finland. Future studies are
encouraged to use complementary sampling strategies to confirm our observations of the study,
and to generalize them beyond the Finnish startups and entrepreneurial firms.
As Markman and his colleagues (2001) emphasized, firm performance is not so much
based on technological breakthroughs or getting technology to market, but on succeeding in the
competitive market place. This study did not, however, shed light on any performance
implications of building technological distinctiveness. For example, while a recent study seems to
indicate that greater technological distinctiveness (i.e. R&D novelty) seems to impact innovative
outputs but not sales growth among more established firms (Wang et al., 2014). Brown and
Mason (2014) point out based on their qualitative case studies that today many high-tech firms
build competitive advantages based on open innovation sources, rather than develop them
internally. So, do young entrepreneurial firms have better performance because of more
distinctive technology compared to leveraging open innovation sources? Moreover, does
technological distinctiveness lead to innovativeness and/or differentiation, and is this mean better
than other means to achieve these ends (e.g. design)? Do young entrepreneurial firms perform
better when the technological distinctiveness is high as a result of necessity or managerial
choice? Future scholarly work could focus on these issues to investigate the importance of the
development of technological distinctiveness in young entrepreneurial firms.
5.5 Conclusion
24

This study provides theoretical arguments and empirical support for the antecedents of
technological distinctiveness in young entrepreneurial firms. Indeed, tolerance of uncertainty,
location, and their interaction seem to be important antecedents of technological distinctiveness.
These findings can inform our collective understanding of the factors affecting the technologybased competitive advantages of young entrepreneurial firms. At the very least, this study hopes
to have added richness to the ongoing discussion regarding the importance of technology as a
source of competitive advantage in the context of young entrepreneurial firms.
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Table 1: Descriptive statistics.

Technological distinctiveness
Firm age (year founded)
Firm size (employees in 2010)
Firm size (sales level in 2008)
Industry (dummy, high tech=1)
Context (dummy, big city=1)
Tolerance of uncertainty

N

Mean

Min

Max

107
107
60
93
107
107
107

5.32
2006
10
480
0.58
0.79
5.61

1
2002
1
0
0
0
1.66

7
2010
77
t4377€
1
1
7

Table 2: Correlation table.
1
1.Technological distinctiveness

2

3

4

5

1

2. Firm age (year founded)

0.00

1

3. Firm size (sales level in 2008)

-0.06

1

4. Industry (dummy, high tech=1)

0.09

-0.36
***
0.12

0.06

1

5. Context (dummy, big city=1)

0.23
*
0.30
**

0.20
*
0.16

-0.05

0.18

1

-0.18

-0.06

0.13

6. Tolerance of uncertainty

6

1
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Table 3: Regression table.
Model 1

Model 2

Coeff. Std. Error Coeff. Std.

Model 3
Coeff.

Std.
Error

Error

Firm age (foundation year)

-0.03

.07

-.08

.07

-.04

.06

Size (log of sales level)

-0.06

.07

-.03

.07

-.03

.06

Firm industry (high tech= 1)

0.28

.25

.26

.24

.11

.24

Location (big city = 1)

.61*

.30

4.14**

1.27

Tolerance of uncertainty

.32**

.10

.79***

.19

-.65**

.22

Location * Tolerance of uncertainty
68.62
Constant

149.60

168.96 143.14 99.94

R-sq

0.02

0.15

0.22

Adj. R-sq

-0.01

0.11

0.17

F value

0.59

3.57

4.53

Prob>F

0.625

0.005

0.000

Number of observations

107

107

107

140.48

***p=0,001 ** p=0,01, * p=0,05 (two-tailed)
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