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Abstract. The main objective of the paper is to address the question of how to foster innovation and
small firm growth under different levels of technological turbulence. Specifically, the paper examines
the relationship among risk-taking, arising from different levels of technological turbulence, flow
experience, innovation and small firm growth (i.e. market share and ROI growth). The underlying premise of our research is that there are substantial differences in low and high technological
environments in terms of the relationships of risk taking, flow at work, innovation and small firm
growth. Based on a survey among 188 entrepreneurs, the paper tests the proposed relationships in
technological diverse environments with structural equation modelling. The results show that, when
the level of technological turbulence is high, flow experience is significantly related to innovation
and small firm growth, while in low-technological turbulence environment such relationships are
not present. The study contributes to the entrepreneurial literature by demonstrating that in highly
turbulent environments, flow experience may promote entrepreneurs’ innovation and the efficiency
of small firm performance. The study also provides new empirical insights about the relationship
between entrepreneurs’ behaviour, which is influenced by environmental conditions, on the one
hand and innovation and small firm growth on the other hand.
Keywords: entrepreneur, flow, environment, technological turbulence, innovation, small firm
growth, structural equation modelling.
JEL Classification: L26, L25, O31, D23.

Introduction
Innovation has been considered as a crucial source of competitive advantage in increasingly
changing environments (Abdi et al., 2018). Gilsing, Vanhaverbekeargue, and Pieters (2014)
argue that companies need to innovate and cooperate in order to capitalise on opportunities
offered by technology and changing environments. However, companies are challenged by
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three factors: a) the uncertainty associated to the market opportunities that a new technology may cause, b) the ambiguity in transforming technological novelties into solutions that
should meet customers’ needs and c) the investment uncertainty of when and where to invest
(Mullins & Sutherland, 1998; Kashefi, 2016).
Uncertainty often arises from the amount of unpredictable changes in the environmental
conditions. These environmental conditions are perceived and evaluated by entrepreneurs,
thereby influencing their behavior (Gilinsky et al., 2019). In today’s digital age, entrepreneurs
operate in the environment, characterized by technological turbulence. Perceived technological turbulence refers to entrepreneurs’ perception of whether the technology in their industry
is changing rapidly, whether these changes are hard to forecast and whether these advancements present great opportunities for new product developments (Jaworski & Kohli, 1993).
Taking the perceived environmental uncertainty and turbulence lenses is an active research
stream in entrepreneurship and technological forecasting research (de Jorge Moreno et al.,
2010; Hu et al., 2018; Pratono et al., 2018; Roper & Tapinos, 2016; Yasir et al., 2017), yet
rarely actually implemented in empirical research (Knatko et al., 2016). Hence, our study
contributes to the entrepreneurship and technological forecasting literature by conducting
the empirical research among two groups of companies: the ones that perceive high technological turbulence and the ones that perceive low technological turbulence (Fernández et al.,
2010) not necessarily related to the high-tech industry, since technological turbulence may
be perceived also in other sectors (Bodlaj et al., 2012). Additionally, Hoffmann, Ramirez, and
Lecamp (2018) argue that technological turbulence is not homogenous within the whole industry and that is experienced differently by different people, contingent on their “perceived
adaptive capacity” to cope.
Over the past couple of decades several researches examined the influence of technological turbulence on company’s performance. Most of them focused on the moderating effect of
this phenomenon between two or more related constructs within organizations (for example
new product development strategy planning (Calantone et al., 2003), organizational learning
and firm innovativeness (Baba et al., 2017) and future trends coherence with company strategy in accelerated and turbulent environment (Battistella & De Toni, 2011) or relationships
among functional units (Fernández et al., 2010) as well as between interfirm networks (de
Vaan, 2014; Hung & Chou, 2013). However, less research has been done on the individual
level that is in relation to the influence of technological uncertainty on the entrepreneurs’
behaviour. Similarly, despite increasing recognition of innovation importance, studies that
would show how to foster innovation are still relatively rare (Baer, 2012). Furthermore, little
progress has been made in understanding how psychological factors affect innovation (Anderson et al., 2014).
In order to fill these knowledge gaps, this paper proposes the novel conceptualization
and empirical investigation of the influence of technological turbulent environment on the
entrepreneurs’ behavior and psychological antecedents of performance (i.e. innovation, market share growth and ROI growth). Building on flow theory (Csikszentmihalyi, 1997), paper
offers a new theoretical perspective on how to foster innovation, market share growth and
ROI growth in low- and high-technological turbulent environments. Adding to our current knowledge, paper proposes that entrepreneurs, who often experience flow at work (i.e.
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“a psychological state in which the person feels simultaneously cognitively efficient, motivated, and happy” (Moneta & Csikszentmihalyi, 1996, p. 277), will be more inclined to innovation (Baumann & Scheffer, 2011). The flow state is a commonly reported phenomenon
when individuals become deeply focused on a task and pursue it with such passion that all
else disappears, including a sense of time or the worry of failure (Dietrich, 2004). Thus, paper
proposes that flow experience may be an important factor that stimulates performance (i.e.
innovation, market share growth and ROI growth).
The specific purpose of this study is to examine, the relationships between risk-taking,
arising from the level of technological turbulence, flow experience and performance (i.e. innovation, market share and ROI growth) and to empirically examine proposed relationships
in low- and high-technological turbulent environments. Our first intended contribution is to
introduce the concept of flow experience into entrepreneurship literature and to address the
call to provide more empirical evidences on how technological turbulence influences entrepreneurial behavior and performance (i.e. innovation, market share growth and ROI growth).
Moreover, paper intends to contribute to innovation literature by examining the joint relationship between risk-taking, flow experience, and innovation in low- and high-technological
turbulent environments. In addition, to the best of our knowledge, no research has empirically examined the relationship between flow experience and market share and ROI growth.
Further, studies on how flow experience influences innovation are still relatively rare (Aleksić
et al., 2016). Thus, paper also intends to make theoretical and empirical contributions to
the flow experience literature by investigating how flow experience is related to innovation,
market share and ROI growth in low- and high-technological turbulent environments.
Multi-group analysis revealed that flow experience is related to innovation and small
firm growth in high-technological turbulent environment, while in low-technological turbulence environment such relationships are not present. Our results are consistent with the
previous studies, indicating the effect of environmental turbulence and flow experience on
firm performance (e.g., Baba et al., 2017; Baumann & Scheffer, 2011; Aleksić et al., 2016).
However, our study shows that psychological factors (i.e. flow experience) significantly affect
firm performance only in high-technological turbulent environment.
The paper is structured as follows. After this Introduction, relevant literature is reviewed
to build the hypotheses of the relationships between risk-taking, flow at work, innovation
performance, market share growth and ROI growth. Next, methods and results of the study
are presented, followed by the discussion, in which the contributions for theory and practice,
future research opportunities and limitations of the study are highlighted. The paper with a
Conclusion which summarizes the key findings of the study.

1. Theory and hypotheses
1.1. Risk taking and flow experience
Flow experience is defined as a state of intense engagement that is expected to be heightened
when individuals see value in an activity and have clear goals, an appropriate balance between challenges and skills, and immediate feedback on actions and, thus, have some control
over the outcome of the activity (Csikszentmihalyi, 1997). In order to experience flow, a
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balance between a high level of perceived challenges in a given situation and a high level of
skills is required (Csikszentmihalyi, 1997). It is important to note that flow experience does
not depend on an objective view of the posed challenges nor on an objective view of the
skills an individual has (Chen et al., 1999), but it is determined by the individual’s perceived
state of how challenges and skills match each other (Csikszentmihalyi, 1975). In addition,
Engeser and Rheinberg (2008) argued that the perceived importance of an activity plays an
important role in determining the proper balance between challenges and skills, which leads
to flow experience.
Technological turbulence is defined as the rate of change and instability of the technology environment (Jaworski & Kohli, 1993). In a technological turbulent environment firms
have to adapt to the technological changes within an industry which brings along risk-taking
decisions, market haziness and risky investments (Calantone et al., 2003). Risk-taking is
defined as individual’s orientation toward taking chances in uncertain decision-making contexts (Koh, 1996). Brockhaus (1980) defined the propensity of risk taking as “the perceived
probability of receiving the rewards associated with success of a proposed situation, which is
required by an individual before he will subject himself to the consequences associated with
failure, the alternative situation providing less reward as well as less severe consequences
than the proposed situation” (p. 513). Risk-taking is positively related to firm performance
and conditional to technological turbulence (Pratono, 2018). Individual risk-taking level is
relatively inconsistent across situations, meaning that an individual may take risk in some
circumstances, and avoid risk in other circumstances (Nicholson et al., 2005). Thus, it can be
argued that the level of technological turbulence influences the perception of entrepreneur’s
risk taking.
In the low-technological turbulence environment technological changes are predictable
and in such environments, entrepreneurs face relatively little uncertainty (Wu et al., 2005;
Pratono et al., 2018). Thus, decision-making challenges are limited, and risk may be less
obvious (Chen et al., 2015). Information processing requirements become minimal and they
slowly increase or never reach the limit of entrepreneur’s capabilities (Chen et al., 2015,
2012). Therefore, entrepreneurs will have proper capabilities to address the given challenges
and will be able to experience higher levels of flow experience. In addition, when technological turbulence is low, decision variables are easily to identify and understood (Fredrickson,
1984). Further, entrepreneurs are likely to have the experience, necessary knowledge and
skills to address the given challenges (Chen et al., 2015). Thus, it can be argued that in lowtechnological turbulent environment, entrepreneurs will perceive lower level of risk taking
which will in turn have a positive effect on flow experience. Thus, the following hypothesis
is proposed:
H1: Entrepreneurs’ risk taking will be positively related to flow experience in the lowtechnological turbulence environment.
On the other hand, in the high-technological turbulence environment entrepreneurs are
faced with rapidly changing technological environment, characterized by fast technological
obsolescence (Zhao et al., 2014). High-technological turbulence environment may create opportunities for firms to build their superior competitive positions on one hand (Sheng et al.,
2011), while it may also create challenges that lead to high failure rates on the other hand
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(Cunha et al., 2014). Namely, when technological turbulence is high, it is very difficult to
make the right technological choice due the uncertainty and ambiguity that arise as a result
of turbulence (Daft & Weick, 1984). In order to remain competitive, entrepreneur’s orientation toward taking chances in uncertain decision-making contexts (that is risk-taking) has
to be high. In addition, in high-technological turbulence environment technology becomes
more multi-disciplinary and dynamic (Zhao et al., 2014). Entrepreneurs have to have the
ability to rapidly acquire diverse knowledge and provide new solutions to maintain competitive advantage (Cankurtaran et al., 2013; Wu et al., 2017). Providing new solutions is thus
perceived as a highly important activity. If an activity is perceived as unimportant, with no
further important consequences, the balance between challenges and skills should lead to
flow experience, whereas for an activity with very important consequences, flow experience
should only be experienced when skills exceed challenges (Engeser & Rheinberg, 2008).
However, high technological turbulence disrupts the balance between resource needs and
available resources and skills (Atuahene-Gima & Li, 2004). Entrepreneurs have to enhance
their capabilities to deal with and to manage the risk under high environmental turbulence
(Pratono, 2016). Thus, it can be argued that when technological turbulence is high, the balance between the given challenges and skills will be disturbed, thereby, entrepreneurs will
experience lower level of flow experience at work. The following hypothesis is proposed:
H2: Entrepreneurs’ risk taking will be negatively related to flow experience in the hightechnological turbulence environment.

1.2. Flow experience and innovation
Innovation is defined as “generation, acceptance and implementation of new ideas, processes,
products or services” (Thompson, 1965, p. 2). Once entrepreneurs have generated an idea, it
is more likely that they will actually implement it, when an idea comes from an activity that
they often perform, enjoy doing and that arouses their curiosity (Grant, 2008). According
to Aleksić, Škerlavaj, and Dysvik (2016) flow experience stimulate individuals to actuality
implement the idea, thereby stimulating innovation performance. When in flow, entrepreneurs become fully concentrated on the implementation of their goals, which encourages
involvement in the implementation of activities and focus on relevant stimuli (Csikszentmihalyi, 1997). When in flow, entrepreneurs may perceive potential negative external factors
(that is risk) caused by technological turbulence (low and high) as distraction. Namely, while
experiencing flow, focus of awareness is narrowed down to the activity itself, everything
else is forgotten and all distractions are excluded from consciousness (Chu & Lan, 2010;
Csikszentmihalyi, 1997) and individuals seek novelty and opportunities for action (Ceja &
Navarro, 2011).
Entrepreneurs, who often experience flow, see more opportunities in which they could
get full involved and flow experience thus prompts a faster transition from the idea generation to its actual. They will be able to constantly seek challenges, be flexible, curious, and
open to new possibilities, as well as enjoy experimenting with new ideas (Ceja & Navarro,
2011; Csikszentmihalyi, 1997). Innovation process is usually accompanied by problems and
challenges. When in flow, entrepreneurs will easier cope with challenges which may arise
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from innovation process (Aleksić et al., 2016). Namely, those engaged in flow activities may
experience higher well-being (Collins et al., 2009) and those with a strong psychological wellbeing tend to have a higher level of positive attitude, which empowers them to solve problems
and to handle crises situations smoothly (Zhang et al., 2015). When in flow, entrepreneurs
will enjoy innovation process and experience higher levels of well-being, which will have a
positive influence on innovation performance in (high and low) technological turbulence
environment. Thus, the following hypotheses are proposed:
H3: Flow experience will be positively related to innovation performance of SMEs in the
low-technological turbulence environment.
H4: Flow experience will be positively related to innovation performance of SMEs in the
high-technological turbulence environment.

1.3. Flow experience, market share and ROI growth
Market share has been defined as “the number of units of the product type sold by the firm,
compared with the number of units of the product type sold by all suppliers of that product” (Catry & Chevalier, 1974, p. 43). Market share leaders are more profitable because they
exploit economies of scale and market power, as well as reputational advantages (Armstrong
& Collopy, 1996). Sustaining industry leadership or closing the market share gap between
themselves and the current leader are key organizational objectives for many firms (Ferrier
et al., 1999). Therefore, managers usually have clearly in mind some market share objectives
and they clearly define the actions required to attain these objectives (for example promotion,
sales, pricing). Thereby, managers provide a target toward which employees should strive.
In order to experience flow, individuals have to have a clear understanding of what needs
to be done, and although an activity may ultimately advance toward a higher goal, it is driven
by the progressive realization of the next small goal (Csikszentmihalyi, 1997; Jackson &
Marsh, 1996). When experiencing flow, individuals focus their attention on a specific activity
to the point of becoming totally absorbed in it. Entrepreneurs, who often experience flow at
work, are strongly committed to the success of the business. Demerouti (2006) acknowledged
that for goal-oriented and hardworking individuals flow experience has a strong influence
on their in-role performance, because they will be focused on and immersed in the right
things. In addition, flow experience increases determination and persistence in the activity
being performed (Busch et al., 2013). Flow experience allows entrepreneurs to experience
the sense of control over the given activity. Therefore, regardless of the level of technological
turbulence, when in flow, entrepreneurs will be determined and persistent to achieve the set
market share growth. Thus, the following hypotheses are proposed:
H5: Flow experience will be positively related to market share growth in the low-technological turbulence environment.
H6: Flow experience will be positively related to market share growth in the high-technological turbulence environment.
Further, market share and ROI growth are strongly related (Buzzell et al., 1975). In addition, investment decision process is based on a complex combination of demographics (that
is age, gender, income), personal characteristics (personality traits, risk tolerance), markets
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(that is rate of return, transactional costs, market environment.), and related factors (Pak &
Mahmood, 2015). One might argue that flow experience (as one of the personal characteristics) is positively related to ROI growth.
In order to achieve high investment returns, entrepreneurs have to choose the proper
strategy to position their firm to take advantage of opportunities and to effectively respond
to competitive threats, manage costs and continually innovate to stay ahead of competition
(Kaplan & Norton, 2008). Thus, growth requires planning and a heavy dose of concentrated
effort (Lyle et al., 1995). When in flow, individuals experience an absolute absorption in or a
high degree of concentration on the activity due to undivided attention to a limited stimulus field (Bakker, 2008; Csikszentmihalyi, 1975; Engeser & Rheinberg, 2008). Bakker (2008)
found that flow experience facilitates concentration and dedication to work activities and,
thereby, improve performance. ROI is widely regarded as the most useful measure and ultimate “bottom line” test of business performance (Reece & Cool, 1978). Thus, it can be argued
that, regardless of the level of technological turbulence, flow experience will have a positive
influence on performance (that is ROI growth). Thus, the following hypotheses are proposed:
H7: Flow experience will be positively related to ROI growth in the low-technological
turbulence environment.
H8: Flow experience will be positively related to ROI growth in the high-technological
turbulence environment.
Figure 1 sums up our proposed theoretical model.

Figure 1. Summary of Hypotheses

2. Methods
2.1. Research setting and data collection
In February 2017, 3713 emails were sent to entrepreneurs, who were randomly selected from
the national database of firms operating in Slovenia, the PIRS database. The sample was
restricted to contain only small and medium sized companies to capture the entrepreneurs
in smaller firms rather than managers of bigger firms. The entrepreneurs were contacted via
e-mails and invited to participate in our web survey, which was administered through QuestioPro.com. QuestionPro sent emails with a cover letter and a link to the survey. The cover
letter contained the information regarding the purpose of the study, the link to the online
survey, the names and institutions of the researchers with the links to the online university
profiles of researchers and an email and telephone contact for respondents, who wanted to
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ask us something. Motivation for why is it important to provide answers to the survey was
provided and entrepreneurs were invited to share a contact if they were willing to receive
the results of the study. After 2 reminders in February and March 2017 a total of 188 usable
responses were received, that comprised the database for further analyses.
Slovenian sample, i.e. firms that are registered in Slovenia, was used to analyse how entrepreneurship and innovation management relate to risk taking and flow experience. Much
research is predominantly done on US and UK samples, however understanding entrepreneurship and innovation in less developed and emerging economies is important if we want
to know how to foster entrepreneurship activities and spur growth opportunities in such
countries; especially so, if we consider that risk taking and flow experience have not been
analysed before in connection with different levels of technological turbulence in a business
environment.
The sample for statistical analysis consisted of 188 entrepreneurs, who were on average
50 years old, which means that also younger and older entrepreneurs participated in our
study, had 25 years of experience, 72 percent were male and 28 percent were female, and
their firms were on average 24 years old. The average age of firms is 23.7 years, they operate mainly in these sectors manufacturing (19%), information and communication (13%),
construction (11%), other business activities (11%) and professional, scientific and technical
activities (11%). Other industries were represented in less than 10%. The size of the firms is
the following: 35% of firms are micro firms with up to 9 employees, 47% of firms are small
firms with up to 49 employees, 15% of firms are medium-sized with up to 249 employees and
3% of firms are big firms with 250 employees and more. Similar samples’ characteristics on
studies of Slovenian entrepreneurs were evidenced by other scholars (Antončič, 2010; Global
Entrepreneurhsip Monitor, 2016; Slavec et al., 2017).

2.2. Measures
Risk taking was measured with Venkataraman (1989) Riskiness dimension of the STROBE
construct, which measures an overall pattern in decision-making of an entrepreneur. Respondents were asked to rate on a scale 1–5 their agreement (1 = strongly disagree, 5 = strongly
agree) for the five items pertaining to the Riskiness dimension. One item (“My operations in
business can be generally characterized as high risk”) was excluded because of poor loading
on the intended factor. The mean score on the 4-item measure of risk taking was 2.61 and
Cronbach Alpha was 0.71.
Flow experience was measured by The Work-Related Flow Inventory (WOLF), a measure
developed and validated by Bakker (2008). Respondents were asked to indicate how often
they experienced described situations in the last 14 days before the survey. The responses
ranged from 1 = never to 7 = always. The WOLF inventory consists of 13 items, of which 3
items were excluded because of poor loadings. The excluded items were “When I am working, I think about nothing else”, “When I am working on something, I am doing it for myself ”
and “I am totally immersed in my work”. The 1-factor measure of flow experience had a mean
value of 5.49 and a Cronbach Alpha of 0.93.
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Innovation was measured as a construct comprised by product and process innovations
with a 6-item scale (Jiménez-Jiménez & Sanz-Valle, 2011). Respondents were asked to indicate on a 7-point Likert scale how did their firm perform compared to competitors in the last
three years in terms of innovation product and process activities, for example performance
in regard to “the number of new products/services introduced”. The anchors ranged from 1 =
Much worse than competitors to 5 = Much better than competitors. The mean score on the
6-item measure of innovativeness was 3.56 and Cronbach Alpha was 0.89.
Market share increase or decrease in the last three years in comparison to competitors
was measured by asking respondents to state on a scale ranged from 1 = Much worse than
competitors to 5 = Much better than competitors the level of increase or decrease of their
market share. The mean score of the market share growth was 3.38. In a similar vein, the
increase or decrease of ROI compared to competitors in the last three years was measured.
The mean value of the ROI increase or decrease compared to competitors was 3.36.
Finally, technological turbulence was measured with the scale developed by Jaworski
and Kohli (1993). Respondents rated their agreement on a Likert scale ranging from 1 =
Strongly disagree to 5 = Strongly agree with the situations described by the measure’s items.
The mean value of the technological turbulence measure was 3.63 and Cronbach Alpha was
0.88. To measure the differences of the structural models within low and high technological
turbulence, the sample was divided in two parts and performed a multi-group analysis. Low
technological turbulence was comprised by cases which reported an overall technological
turbulence below 3.00, whereas all other cases were put in the group of high technological
turbulence.
Several control variables, such as firm age, firm size, environmental dynamism, entrepreneurs’ age, entrepreneurs’ years of experience, and entrepreneurs’ gender, were incorporated
in the model. Only firm age was retained in the final model because this was the only control
variable that had a statistically significant effect in the model. All other control variables did
not have any statistically significant effect on the variables in the model. A table containing
the final scales items, their factor loading is provided in the Appendix.

2.3. Statistical analyses
Exploratory factor analysis and reliability analysis were performed in IBM SPSS 19.0, whereas
confirmatory factor analysis, convergent and discriminant validity, multi-group analysis with
invariance analysis and structural equation modelling on the entire model under study was
performed in AMOS 20.0.
2.3.1. Convergent and discriminant validity tests

Convergent and discriminant validity were assessed based on recommendations by Hair et al.
(2010). To satisfy the criteria for convergent validity only the items of measurement scales
that loaded considerably on the intendent factors, i.e. had factor loadings of 0.5 and above,
were retained. The only exceptions were the riskiness item “New projects are approved on
a “stage-by-stage” basis rather than with “blanket” approval” for both groups and the item
of flow experience “When I am working, I forget everything else around me” for the high
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technological turbulence group, which loaded slightly below the suggested threshold. Those
two items were retained to preserve the content domain of the constructs under study. Factor
loadings of each item are reported in the Appendix.
Discriminant validity was assessed by comparing the squared roots of average variance
extracted values for any two constructs (e.g. risk-taking and flow) with the correlation estimate between these two constructs. Since all squared roots of average variance extracted
values were higher than the correlations with other constructs, it can be argued that the data
displays discriminant validity. The squared roots of average variance-extracted values are
reported on the diagonal of Table 2 and Table 3.
As show in Table 1, the fit of the model was adequate. For the measurement model, the
fit statistics was the following: χ2 = 641.53, DF = 426, p = 0.00, CFI = 0.91, RMSEA = 0.05,
GFI = 0.79, NFI = 0.79, TLI = 0.90. For the structural model, model fit statistics was the
following: χ2 = 669.82, DF = 436, p = 0.00, CFI = 0.91, RMSEA = 0.05, GFI = 0.78, NFI =
0.78, TLI = 0.89. All in all, the results showed that dataset is robust to perform further
analyses.
Table 1. Model fit statistics
Model

χ2

DF

p-value

CF

RMSEA

GFI

NFI

TLI

Measurement model

641.53

426

0.00

0.91

0.05

0.79

0.79

0.90

Structural model

669.82

436

0.00

0.91

0.05

0.78

0.78

0.89

2.3.2. Common method variance tests

Common method variance was addressed in several ways. First, a pilot study on a smaller
sample of entrepreneurs was conducted to test the clearness and soundness of instructions
and responses. The results of pilot testing of the questionnaire showed that some instructions
need to be reformulated. Second, respondents were assured confidentiality when answering
the survey questions in order to reduce socially desirable responses (Podsakoff et al., 2003).
Third, as suggested by Podsakoff, MacKenzie, and Podsakoff (2012) the common method
factor analysis was performed. The common method factor analysis provided the information of a low average variance explained by the common method factor, i.e. 0.036, which is
evidence of low threat of common method bias. Variance inflation factors (VIF) was also
calculated to assess potential multicollinearity. VIFs were below the problematic threshold
of 10, specifically the highest VIF was 1.835, evidenced between flow experience and market
share growth. Based on these tests it can be concluded that common method bias was not
a threat to our data.

2.3.3. Multi-group analysis
Differences in the two groups – the low-technological turbulence group and high-technological turbulence group – was tested based on multi-group invariance analyses following
suggestions by Byrne (2010). This represents an approximation of moderation analysis. For
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configural invariance, which is the initial step in multi-group invariance analysis, the only
requirement is that the same number of factors and factor-loading patterns are specified
across the groups. Here no equality constraints are imposed. The fit of the configural model
represents the baseline for model comparisons in the next steps. In the second step, metric
invariance is assessed. Here, factor loadings were constrained to be equal across groups and
investigate the extent to which parameters in the measurement model are equivalent across
groups. In the third step, scalar invariance in which we specify the equivalence of a causal
structure in the structural model and test for factor covariance invariance and factor variance invariance were assessed. In each step, the change in model fit based on the change in
CFI and χ2 were assessed.

3. Results
Table 2 shows the descriptive statistics and correlations among studied constructs for the
low-technological turbulence group. Mean values and standard deviations for the constructs
risk taking, flow experience, innovation performance, market share growth and ROI growth
are reported. Correlations and p-values for the pairs of studied constructs and the squared
roots of average variance extracted of the latent variables are also reported on the diagonal
of the table.
Table 2. Correlations among constructs (low-technological turbulence)
Mean

SD

1

2

3

4

5

1. Risk taking

2.571

0.572

0.738

2. Flow
experience

5.432

1.047

0.316
p = 0.057

0.880

3. Innovation
performance

3.404

0.594

0.365
p = 0.037

0.149
p = 0.329

0.845

4. Market share
growth

3.270

0.835

0.001
p = 0.995

0.044
p = 0.751

0.657
p = 0.001

5. ROI growth

3.233

0.846

–0.173
p = 0.256

0.137
p = 0.330

0.647
0.615
p = 0.001 p = 0.001

/

6. Firm age

22.071 11.137

–0.160
p = 0.293

–0.002
p = 0.986

0.164
0.076
p = 0.268 p = 0.574

0.160
p = 0.241

/

Table 3 shows the descriptive statistics and correlations among studied constructs for
the high-technological turbulence. Mean values and standard deviations for the constructs
risk taking, flow experience, innovation performance, market share growth and ROI growth
are reported. Correlations and p-values for the pairs of studied constructs and the squared
roots of average variance extracted of the latent variables are also reported on the diagonal
of the table.
Figure 2 reports the results of structural equation modelling for the low-technological
turbulence group. Hypotheses H1, H3, H5, and H7 described relationship in the low-technological turbulence group.
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Table 3. Correlations among constructs (high-technological turbulence)
Mean

SD

1

2

3

4

5

1. Risk taking

2.633

0.629

0.793

2. Flow
experience

5.515

0.937

–0.020
p = 0.843

0.865

3. Innovation
performance

3.626

0.636

0.011
p = 0.919

0.324
p = 0.002

0.860

4. Market
share growth

3.425

0.803

–0.105
p = 0.296

0.246
p = 0.008

0.603
p = 0.001

/

5. ROI growth

3.407

0.802

–0.050
p = 0.616

0.249
p = 0.007

0.569
p = 0.001

0.548
p = 0.001

/

6. Firm age

24.348

15.818

–0.286
p = 0.008

–0.061
p = 0.496

0.080
p = 0.363

0.080
p = 0.471

–0.063
p = 0.471

Figure 2. Results for model testing (low-technological turbulence)
Note: The dashed rectangle represents a control variable. * p < 0.05; ** p < 0.01; *** p < 0.001.

Figure 3 reports the results of structural equation modelling for the high-technological
turbulence group. Hypotheses H2, H4, H6, and H8 described relationship in the high-technological turbulence group.

Figure 3. Results for model testing (high-technological turbulence)
Note: The dashed rectangle represents a control variable. * p < 0.05; ** p < 0.01; *** p < 0.001.

H1 predicted that in the low-technological turbulence environment entrepreneurs’ risk
taking will be positively related to flow experience. The results show that risk taking is not
statistically significantly related to flow experience (r = 0.21, p = 0.22), therefore the first

772

A. Slavec Gomezel, D. Aleksić. The relationships between technological turbulence, flow experience...

hypothesis was not confirmed. As depicted in Table 2 and 3, entrepreneurs reported lower
levels of risk taking in low-technological turbulent environment than in high-technological
turbulent environment. Based on results, it could be argued that when technological changes
are predictable, entrepreneurs will less likely take actions that might have undesirable results
(i.e. risky actions) and will more likely take conservative actions. The results also suggests
that such actions are not perceived as challenging situations, which would stimulate flow
experience. Paper also proposed and tested the potential positive consequences of flow experience (i.e. innovative performance, market share and ROI growth) in low-technological
environment. H3, which predicted that in the low-technological turbulence environment
flow experience work will be positively related to innovation performance of SMEs, was not
confirmed either, since the regression coefficient was not statistically significant (r = 0.16,
p = 0.28). H5 and H7 predicted a positive relationship between flow experience and market
share growth and ROI growth in the low-technological turbulence environment, but could
not accept the hypotheses since there were no statistically significant regression coefficients
(for H3: r = 0.04, p = 0.75, for H4: r = 0.14, p = 0.32).
For the high-technological turbulence environment the results were quite different since
were able to confirm 3 hypotheses out of 4, namely H4, H6, and H8. H2 predicted a negative
relationship between risk taking and flow experience in high-technological turbulence. However, the results demonstrated no statistically significant relationship (r = –0.02, p = 0.83).
The results suggest that regardless of how technological turbulent environment is, risk taking
is not related to flow experience. The positive relationship between flow experience and innovation performance of SMEs in high-technological turbulence environment (H4) was also
analyzed. The results of model testing showed that there is a positive and significant relationship between flow experience and innovation performance (r = 0.31, p = 0.001) and H4 was
accepted. Finally, H6 and H8 predicted a positive relationship between flow experience and
market share growth and ROI growth in the high-technological turbulence environment. The
results of our study showed statistically significant regression coefficients (for H7: r = 0.25,
p = 0.004, for H8: r = 0.25, p = 0.005), leading us to accept H6 and H8. Taken all together, the
results suggest that in high technological turbulence environment, flow experience stimulates
innovative performance, market share and ROI.
Additionally, the differences and similarities of the relationships among constructs in the
theoretical model in terms of multi-group analysis was assessed. The results of multi-group
invariance tests show that in both samples the measurement scales are represented with the
same items, i.e. the measurement scales in both samples have the same structure, which confirms configural invariance of the structure. The results also confirmed metric invariance, in
which factor loadings were constrained to be equal across the two groups. In both groups, the
results showed the equivalence of factor loadings, since the change in CFI from the unconstrained model to the model with equality of factor loadings was small and below 0.01 (CFI
drops from 0.907 to 0.904). The nested model comparisons showed that the ∆χ2 > 0.05, i.e. is
not significant, which is an additional sign of invariance. Finally, scalar invariance was tested.
The results show that the invariance of structural weights, but no equivalence of structural
covariances, which is in line with the results of separate model testing for each group and
with the hypotheses, which predicted that some relationships among constructs will go in the
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opposite directions. Based on the nested model comparison, one can see that the ∆χ2 > 0.05
(non-significant) for structural weights, whereas the ∆χ2 < 0.05 (significant) for the structural covariances, meaning that the relationships between constructs are somewhat different
in the two samples. The non-equivalence comes from the fact that in the low-technological
turbulence group flow at work is not statistically significantly related to innovation performance, market share growth and ROI growth, whereas in the high-technological group the
relationships between flow at work and innovation performance, market share growth and
ROI growth are statistically significant and positive.

4. Discussion and limitations
This study has shed fresh light on the predictors of innovation and small firm growth in
technological diverse environment. Paper builds on the assumption that the level of technological turbulence environment of the innovating company influences the level of uncertainty
(Candi et al., 2013), which in turn, influences entrepreneurs’ risk-taking perception (McCarthy et al., 2018). Further, drawing on flow theory, paper explains the relationships between
risk taking perception and innovation. Specifically, it is theoretically proposed and empirically illustrated that flow experience seems to play an important role in idea implementation
(that is innovation) in high-technological turbulent environments. Recent study showed that
the impact of risk taking behaviour on performance is more effective at the low information technological turbulence (Pratono, 2018). However, empirical evidence presented in the
present study suggest that flow experience may mitigate the negative consequences of high
technological turbulence and thereby enable effective performance also at high technological
turbulence. In addition, paper proposed and found support for our sixth and eighth hypotheses by demonstrating the positive relationship between flow experience and market share
and ROI growth in high-technological turbulence environments. Multi-group analysis, which
is an approximation of moderation analysis was also performed. The results of the tests show
that there are substantial differences in the two group (i.e. low- and high-technological turbulent environment groups) in terms of the relationships of flow at work and outcome variables
(innovation performance, market share growth and ROI growth). The results are consistent
with the previous studies, indicating the moderating effect of environmental turbulence on
firm performance (e.g., Baba et al., 2017).
Several important implications arise from the study with respect to understating entrepreneurs’ behaviour and innovation in high-technological turbulence environments. First, paper
contributes to the entrepreneurship literature by addressing the need to examine the relationships between environmental factors and entrepreneurial behaviour, experience and performance (Gilinsky et al., 2019). Further, Knatko, Shirokova, and Bogatyreva (2016) argued that
perceived environmental turbulence is rarely empirical examined in the entrepreneurship literature. Thus, paper also contributes to the entrepreneurship literature by providing empirical evidences, showing how perceived technological turbulence influences entrepreneurs’ risk
taking. Second, the study contributes to the innovation literature by responding to the call to
explore the influence of psychological factors on innovation (Anderson et al., 2014; Maqbool
et al., 2019). Namely, to the best of our knowledge, this is the first study that provides concep-
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tualization and empirical examination of the influence of flow experience (i.e. psychological
factor) on innovation in the entrepreneurship research. Paper proposed and find the support
that those entrepreneurs, who work in high-technological turbulent environments and who
often experience flow at work, are more likely to enjoy experimenting new ideas, which may
in turn increase their innovation. The study is in line with studies that postulated that flow
experience prompts a faster transition from intention to actual implementation of novel idea
(Baumann & Scheffer, 2011; Aleksić et al., 2016). The findings of the study suggest that in
order to increase innovation actions, entrepreneurs should experience high levels of flow. In
addition, paper also contributes to the innovation theory by providing empirical evidence
that technological turbulence alters the impact on innovation. Specifically, the results suggest
that flow experience increases innovation in certain environment (that is high-technological
turbulence environments). Firms can maximize their performance by adjusting their strategy
and structure to the environment (Miller & Friesen, 1982), thus adopting less centralized and
more organic structures when operating in dynamic and volatile environments (Calantone
et al., 2003). However, the study suggests that entrepreneurs, who often experience flow
experience, are more comfortable making decisions in unpredictable environments and are
more likely to propose new, innovative solutions.
Third, the research takes a step further towards flow experience in the work setting and
thereby suggests several contributions for flow theory. Paper contributes to the flow theory by
empirically examine the role of flow experience in innovation. To the best of our knowledge,
this is the first study that empirically examines the influence of flow experience on innovation
among entrepreneurs. In addition, this is also one of the rare studies that introduces the flow
theory into the field of innovation and entrepreneurship (for example Aleksić et al., 2016). To
experience flow, individuals must recognize a challenge or opportunity for action; therefore,
they must be flexible, open to new possibilities, seek out novelty, and be curious, experimental, and adaptable (Ceja & Navarro, 2011; Csikszentmihalyi, 1997). The study suggests that
when technological turbulence is high, entrepreneurs should experience high level of flow
in order to be innovative. In addition, an important theoretical contribution of this paper is
the conceptualization of the relationship between flow, market share and ROI growth. The
results suggest the positive association between flow experience and market share and ROI
growth in high-technological turbulence environments. The results are congruent with the
previous research, showing that flow experience stimulates positive, organizationally relevant
outcomes such as creativity, performance, learning (Debus et al., 2014). However, the link
between flow and organizational performance (i.e. market share and ROI growth) is novel.
Paper therefore contributes an important piece of theoretical conceptualization and empirical
research on flow consequences on organizational level.
As with any research, there are some limitations of this study to be noted. First, since the
research focuses on the entrepreneurs’ perception of technological turbulence, risk taking
and flow experience, self-report data with a questionnaire were collected. It could be argued
that the study suffers from common method bias. However, the common method bias was
decreased with procedural and statistical remedies as reported in the paper and common
method bias was not a threat in the data. Still, we leave the chance that results are biased to
some extent.
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Second, the data is cross-sectional, and it does not account for potential reverse causality among variables. A longitudinal approach to the research might reveal different patterns
among variables, but attention should be made to introduce a proper time lag (Spector, 2019).
However, the theoretical foundations of the proposed directions of relationships were carefully reviewed to be sure to propose sound hypotheses. Keeping this in mind, future research
could build upon the results of the present study and applies a longitudinal perspective.
Finally, the study did not directly test the relationship between specific dimensions of
flow, innovation, market share and ROI growth. Future research in exploring the relationship
between specific dimension of flow, innovation, market share and ROI growth can deepen
our understanding of proposed relationships and is therefore required. In addition, despite
the comprehensive model of entrepreneurs’ perception variables on the personal level, it is
certain there are important variables that were left out of the model and should be considered
in future research. For example, additional empirical investigations are needed in order to
obtain a deeper understanding of the relationship between flow experience, market share
and ROI growth. Future research can also investigate the relationship between flow and
internationalization activities of small firms, since entrepreneurs in the study evidenced an
inclination to being comfortable in unpredictable environments when in flow. One aspect
of unpredictable environment is also a foreign market, so export activities of entrepreneurs
might be also considered (Ruzzier & Konecnik Ruzzier, 2014), also in connection to innovation and growth (Fuertes-Callén & Cuellar-Fernández, 2019).
Limitations notwithstanding, the research provides an expanded perspective of flow experience outcomes contingent on the external forces from the environment and supports
the important role of flow experience in firm performance (that is innovation, market share
and ROI growth).

Conclusions
The purpose of the study was to examine the relationships between risk-taking, flow experience and performance (i.e. innovation, market share and ROI growth) and to empirically
examine proposed relationships in low- and high-technological turbulence environments.
The results suggest that regardless of how technological turbulent environment is, risk taking is not related to flow experience. Further, the results suggest that in low-technological
turbulence environment innovative performance, market share and ROI are not driven by
flow experience. It seems that in stable environment (i.e. low-technological turbulence environment), entrepreneurs will less likely find the proper balance between their skills and
challenges, needed to experience flow. Therefore, they will less likely experience flow, which,
in turn, decreases the prevalence of flow-related positive consequences. However, the findings
of the study suggest that when the level of technological turbulence is high, flow experience
stimulates performance. Since flow theory emphasizes the role of context and posits that flow
experience varies depending on the meaning of a situation to the individual, one could argue
that entrepreneurs perceive challenges arising from high-technological turbulence environments as meaningful. Consequently, entrepreneurs experience higher levels of flow, which
stimulates innovative performance, market share and ROI.
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APPENDIX
Final scales’ items and standardised loadings (based on the CFA)
Scales and items

Loading
Low tech / High tech

RISKINESS (Venkataraman, 1989)
(Strongly disagree/Strongly agree)
I seem to adopt a rather conservative view when making major decisions
(R).

0.713

0.618

I have a tendency to support projects for which the expected returns are
certain (R).

0.600

0.767

My approach has generally followed the “tried and true” paths (R).

0.690

0.767

New projects are approved on a “stage-by-stage” basis rather than with
“blanket” approval (R).

0.329

0.364

I feel happy during my work.

0.725

0.854

I get carried away by my work.

0.815

0.648

When I am working, I forget everything else around me.

0.530

0.491

I get my motivation from the work itself, and not from the reward for it.

0.723

0.612

I feel cheerful when I am working.

0.832

0.854

I would still do this work, even if I received less pay.

0.688

0.650

I find that I also want to work in my free time.

0.788

0.669

I work because I enjoy it.

0.904

0.888

My work gives me a good feeling.

0.877

0.906

I do my work with a lot of enjoyment.

0.863

0.912

In the last 3 years, our firm has performed worse/better than competitors
in regard to the number of new products/services launched.

0.801

0.693

In the last 3 years, our firm has performed worse/better than competitors
in regard to pioneering the introduction of new products/services (you
were one of the first to introduce a new product/service).

0.715

0.714

FLOW EXPERIENCE (Bakker, 2008)
(Never/Always)

INNOVATION (Jiménez-Jiménez & Sanz-Valle, 2011)
(Much worse than competitors/Much better than competitors)
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Scales and items

Loading
Low tech / High tech

In the last 3 years, our firm has performed worse/better than competitors
in regard to the effort invested in the development of new products/
services, taking into consideration the number of hours, people, teams
and trainings.

0.840

0.885

In the last 3 years, our firm has performed worse/better than competitors
in regard to the number of introduced changes in processes.

0.637

0.768

In the last 3 years, our firm has performed worse/better than competitors
in regard to pioneering newly introduced processes (you’ve been one of
the first to introduce new processes).

0.704

0.763

In the last 3 years, our firm has performed worse/better than competitors
in regard to responding to new processes introduced by other companies
in your field.

0.536

0.602

/

/

/

/

MARKET SHARE GROWTH
(Much worse than competitors/Much better than competitors)
Please, rate the increase or decrease of market share of your company in
the last three years.
RETURN ON INVESTEMENT GROWTH
(Much worse than competitors/Much better than competitors)
Please, rate the increase or decrease of return on investment of your
company in the last three years.
TECHNOLOGICAL TURBULENCE* (Jaworski & Kohli, 1993)
(Strongly disagree/ Strongly agree)
The technology in our industry is changing rapidly.

0.727

Technological changes provide big opportunities in our industry.

0.898

A large number of new product ideas have been made possible through
technological breakthroughs in our industry.

0.943

Technological developments in our industry are rather minor. (R)

0.620

Note: Technological turbulence items’ loadings are presented for the entire database.

