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Abstract 
Innovativeness is considered to be an important factor for firm’s survival and their ability to 
compete in today’s market. Therefore, researchers have become more interested in studying 
innovativeness and its drivers. Studies have also showed that there’s a positive relationship 
between environmental uncertainty and innovativeness. Organisations are responsive to 
turbulent environments through innovativeness in order to stay competitive and improve 
performance. 
 
The purpose of this thesis is to rank critical environmental factor’s effect on organisational 
innovativeness of small and medium enterprises in Sweden, through investigating the impact 
of market/demand turbulence and technological turbulence on innovativeness. Additionally, 
we want to examine the relationship between innovativeness and business performance, as 
well as the indirect relationship between environmental uncertainty and performance. Based 
on previous literature, we have developed hypotheses and proposed a research model to study 
the formulated problems. Data for the study were collected from 50 SMEs in Sweden, through 
a survey with well-known scales and were analysed using regression analysis. 
 
The results of the study, reveal that environmental uncertainty has a positive effect on the 
innovativeness of SMEs. In addition, technological turbulence showed to have a positive 
significant effect on an SME’s innovativeness; however, contrary to general belief, 
market/demand turbulence did not have any prominent effect. Our findings also proved that 
innovativeness have a strong positive impact on business performance, and that only 
technological turbulence have an indirect influence on performance through innovativeness. 
This study aimed to contribute to the management a better understanding, of which conditions 
of environmental turbulences SMEs should adapt to, in order to increase their level of 
innovativeness. 

Keywords: environmental uncertainty, organizational innovativeness, performance, 
market/demand turbulence, technological turbulence, SMEs.  
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1. Introduction 
 

1.1 Background  
 

Entrepreneurship has long been the talk of the decade and everyone’s sudden interest. It is a 
new phenomenon nowadays that everyone is trying to achieve. Although it seems appealing 
to most, it’s a very risky accomplishment. Lazear best describes entrepreneurs as individuals 
who combine people together with physical capital and ideas to create new products or 
improve existing ones at a lower or competitive cost (Lazear, 2005). According to Amit et al. 
“Entrepreneurship can therefore be defined as the process of extracting profits from new, 
unique, and valuable combinations of resources in an uncertain and ambiguous environment.” 
(Amit et al., 1993, p.2). Amit et al. added that entrepreneurs are the individuals who innovate 
and create business opportunities by assembling and coordinating new combinations of 
resources to extract the most profits from their innovations in an uncertain environment.” 
(Ibid). Innovation is considered to be important for firms’ long term success in uncertain 
environments.   
 
Innovation can be seen as the outcome of innovativeness, where innovativeness is seen as the 
process leading to innovation (Pesämaa et al., 2013). Organisations that support 
innovativeness will be able to better understand customers’ needs, by faster processing 
information to develop new products, services or processes to reach competitive advantage 
(Jiménez-Jiménez and Sanz-Valle, 2008). Through managing the firm’s dynamic capabilities 
can organisations maintain long term performance in environments of fast innovation and 
globally widespread sources of innovation (Teece, 2007). Lately, globalization has 
encouraged firms to adapt to the phenomena of mass innovation, bringing out rapid and 
disruptive changes. This has led to younger and smaller firms leveraging on innovation in 
order to create economic wealth (Veeraraghavan, 2009). 
 
Amit et al. (1993) stated that entrepreneurs try to increase their profits in uncertain 
environments by being innovative. But Buganza et al. stated that innovation under conditions 
of environmental uncertainty can be a major challenge for firms (Buganza et al., 2009). 
Environmental uncertainty can be related to environmental turbulences, which are defined as 
unpredictable markets and technological changes within an organisation’s industry. 
Environmental turbulences tend to increase the uncertainty for the development of new 
products (Calantone et al., 2003). Two environmental turbulence conditions that an 
organisation can face are market/demand turbulence and technological turbulence (Jaworski 
and Kohli, 1993). This implies that organisations should therefore support innovativeness 
when facing turbulent environments in order to improve performance (Tsai and Yang, 2013). 
 
SMEs are seen as the engines of the European economy, and they are vital for the 
competitiveness and employment in the EU. According to the European Commission (2005), 
SMEs are defined as follows: “The category of micro, small and medium-sized enterprises 
(SMEs) is made up of enterprises which employ fewer than 250 persons and which have an 
annual turnover not exceeding 50 million euro, and/or an annual balance sheet total not 
exceeding 43 million euro”. This definition is in line with other studies researching SMEs 
(Durst and Edvardsson, 2012).  
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SMEs are the source of jobs, entrepreneurial skill and innovation (European Commission, 
2005). Božić and Radas also stated that SMEs are important for creating growth and 
employment, both in developing and developed countries. Their study shows that SMEs that 
implement new or changed corporate strategies increase their probability of radical 
innovation, which in turn can lead to better performance (Božić and Radas, 2009). 
 
Innovativeness can play an important role for firms in conditions of environmental 
uncertainty, thus the authors plan to study the effects of environmental uncertainty conditions 
on organizational innovativeness and performance of SMEs. 
 
1.2 Problem Discussion 
 

Innovativeness has become a key component for business survival and competition in today’s 
uncertain marketplace (Uzkurt et al., 2012). Many researchers are becoming interested in 
examining innovation to better understand its drivers and effects. According to many studies, 
environmental uncertainty is a main driver for organisational innovativeness. Turbulent 
environments cause firms to respond to uncertainty by innovating in order to survive (Uzkurt 
et al., 2012). Firms need to reconfigure their capabilities with changing markets and 
technology to stay in line with the customer needs (Teece, 2007). Businesses need to innovate 
continuously in highly turbulent markets for them to outstand competition (Hutt and Speh, 
2010).  Droge’s et al. results show that innovativeness was positively related to new product 
success in conditions of high environmental turbulence, which in turn, can improve 
performance of organisations (Droge et al., 2008). 
 
There are several environmental factors that contribute to environmental uncertainty and 
affect organisational innovativeness. However, a previous study of Uzkurt et al. (2012) found 
that there’s a positive relationship between market and technological turbulences and business 
innovativeness, where an increase in these turbulences will increase innovativeness. 
Market/demand turbulence refers to a business’s marketplace variability and uncertainty 
(Helfat et al., 2007). Technological turbulence relates to the technological change and 
development of the firm’s products and processes (Jaworski and Kohli, 1993). Our research 
will focus on these two environmental factors for the study, since they are important 
conditions in today’s marketplace. Many businesses with great ideas might fail soon if they 
don't adapt to the continuous changes of the environment. Organisations must survive 
environmental turbulences by responding to them by innovation (Uzkurt et al., 2012). 
 
Studies have also shown a connection between organisational innovativeness and business 
performance. The study of Hult et al. has shown that innovativeness is an important factor for 
the performance of organizations (Hult et al., 2004). The adoption of innovation is generally 
intended to contribute to the performance or effectiveness of the firm (Damanpour, 1991). 
The results of Man’s study on SMEs also shows a positive effect of innovativeness on 
performance (Man, 2009). Kyrgidou and Spyropoulou prove that organisational 
innovativeness helps in surviving competition; thus, leads to competitive advantage and 
enhanced performance (Kyrgidou and Spyropoulou, 2013). 
 
According to Uzkurt et al. (2012), market and technological turbulences showed a positive 
relationship with organisational innovativeness of SMEs in the Turkish market. Their study 
seeked further research in the same field but in other countries, for a comparison of results to 
increase understanding on the cultural context. Thus, we would like to study this effect in the 
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Swedish market. We also would like to add the factor of business performance to our model, 
to further study the relationship between innovativeness and performance and the effect of 
these environmental uncertainty factors on performance.  
  
Findings can help the management to better understand what types of turbulences that SMEs 
need to adapt to, to increase their level of innovativeness, and to motivate them to redesign 
their capabilities to improve their performance. 
 
 
1.3 Problem Formulation and Purpose 
 

Our previous discussion on environmental turbulences leads us to the research question: 
“How does environmental uncertainty (market/demand and technological turbulences) affect 
organisational innovativeness?” This relationship is proved to have positive impacts in the 
Turkish market; hence, our study will be used to compare our results with theirs to see if these 
dynamic changes have dissimilar on two distinct markets.  
 
Previous research has shown a significant effect of innovativeness on business performance.  
Thus, we added this relationship to our model to examine it on SMEs in the Swedish market. 
This relationship will be used to contribute a better understanding of the importance of 
novelty on business success. Our second research question is: “How does organisational 
innovativeness affect performance?” 
 
While it is generally agreed that innovation contributes to business performance, relatively 
little is known about the drivers of innovativeness and how those drivers operate via 
innovativeness to collectively influence performance. Therefore, our third research question 
is: “How does environmental uncertainty indirectly affect performance?” 
 
The purpose of this study is to distinguish the impact of critical environmental factors on 
organisational innovativeness of (SMEs) firms in Sweden. Our results will be used to discover 
any comparisons between the Turkish and the Swedish markets. Additionally, this study aims 
to examine any hidden effects of environmental turbulences on business performance, through 
innovativeness. 
 
1.4 De-Limitations 
 

In this thesis we have chosen to study Small-to-Medium enterprises in the manufacturing 
sector and excluded large companies, as they have a big advantage in comparison to SMEs 
when it comes to resources. Micro SMEs were also ignored from our sample as we assume 
that these firms have a lower degree of innovativeness due to their small size; such as small 
groceries. A previous study made by Uzkurt et al. (2012) proved that competitive intensity 
showed no direct relationship with organisational innovativeness; therefore, we have 
deselected this factor from our study of environmental turbulences. 
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1.5 Thesis Structure 
 

This section includes brief descriptions of the following chapters, as we present what to 
expect out of the thesis. We have started by introducing the reader to the background and 
problem discussion of the thesis, with regard to existing research in the literature review. We 
will also present the methodology chosen for the thesis, as well as the empirical findings. 
Next, we will present the analysis along with the discussion and then the conclusions. Last, a 
brief overview of the limitations of the thesis and future research suggestions. 

In the introduction chapter the reader is first briefed on the background of entrepreneurship, 
innovation, and environmental uncertainty and their importance. Following is the discussion 
where we argue for the link between innovativeness and environmental uncertainty and their 
effect on performance. This is summarised in the problem formulation, where the questions 
and purpose of the study is presented. 
 
The literature review will give the reader an overview of existing research within the scope of 
this thesis. We will start with the definitions of innovation and organisational innovativeness 
and their benefits for organisations. Then, readers are familiarized with environmental factors 
and the relationship between environmental uncertainty and organisational innovativeness. 
 
Market/demand turbulence and technological turbulence are presented and explain how 
different conditions of environmental uncertainty can affect firm’s innovativeness. 
Subsequently, the relationship between organisational innovativeness and performance is 
described, and enhanced focus on innovativeness contributes positively to performance. 
 
After assessing different angles of the existing literature, a model is proposed in the 
theoretical framework chapter, and research hypotheses were composed. These hypotheses 
will be tested later in the analysis chapter. 
 
The quantitative method is used in this study and is described in the methodology section. We 
used a survey, where established scales for capturing data about each of the factors were 
adopted from previous studies. The survey was then sent out to SMEs in the manufacturing 
sector in Sweden. We also described how we have dealt with validity and reliability to make 
the study trustworthy. 
 
In the empirical findings chapter, the survey data was statistically analysed by performing 
Cronbach’s Alpha test and exploratory factor analysis using IBM SPSS software. Finally, 
regression analysis was used to test our research hypotheses.  
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In the analysis and discussion chapter, the numerical results were analysed and the hypotheses 
statements were evaluated as either supported or rejected.  The results were then related to 
theory and summarised in a table.  
 
In the conclusion chapter, we present our results and deductions and give a brief overview of 
the study. Finally, the limitations and future research chapter acknowledges the restrains of 
our study and gives suggestions for future research based on our experiences. 

Fig 1. Thesis Structure  
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2. Literature Review 
 
 
2.1 Innovation and Organisational Innovativeness 
 

An important factor to the success of businesses is their capacity to innovate. Innovativeness 
is a firm’s capability to employ innovation; thus, by the introduction of new processes, 
products, or combinations in the organisation (Hult et al., 2004; Schumpeter, 1934). 
Innovation can be defined as the creation, development, adoption and disposal of new ideas or 
activities in organisations (Damanpour and Schneider, 2006). Innovativeness can be seen as 
the process that leads to innovation, while innovation is the outcome (Pesämaa et al., 2013). 
An innovative organisation can either generate or adopt innovation; a generating firm, 
innovates to create new products, processes or technologies in order to enter a new market. 
On the other hand, an adopting organisation, integrates an already existing product, process or 
technology to remain in a market (Damanpour and Wischnevsky, 2006). Damanpour also 
distinguishes between two types of innovation, technical and administrative; technical 
innovations includes a new process or new products and services, while administrative 
innovations include new policies, procedures and organizational forms (Damanpour, 1991). 
 
Subramanian and Nilakanta stated that ‘‘Innovativeness, by definition, is an enduring 
organisational trait. Truly innovative organisations are those that exhibit innovative behavior 
consistently over time” (Subramanian and Nilakanta, 1996, p. 633). Organisational 
innovativeness can also be defined as a firm’s openness to new ideas and innovation (Hurley 
and Hult, 1998). Innovativeness is positively related to new product successes which in turn 
contribute to performance (Droge et al., 2008). Droge et al. implied that managers can control 
a firm’s innovativeness and market intelligence, which in turn, can lead to new product 
successes. New product successes are important for firms, but difficult to achieve when facing 
turbulent environments. Turbulent environments refers to frequent and dramatic changes, 
which hinders accurate prediction, their findings also show that innovativeness is positively 
related to new product success under conditions of environmental turbulence (Droge et al., 
2008). The relationship between environmental uncertainty and innovativeness is later 
discussed under the following headings. 
 
Dynamic capabilities help companies to maintain long term performance in environments of 
fast innovation and globally widespread sources of innovation (Teece, 2007); hence, this is in 
line with Schumpeter’s definition of innovativeness (Schumpeter, 1934). Dynamic 
capabilities can contribute with this through constantly ensuring that opportunities once 
sensed, will be seized (Teece, 2007). Thus, in order to keep up with competition, firms need 
to be reconfigured after the change in markets or technology. This is done by entrepreneurial 
management, which is about creatively managing the company’s capabilities in order to create 
and seize opportunities, and at the same time be in line with customer needs (Teece, 2007). 
Innovativeness is a mechanism that facilitates an organisation to change, which enables firms 
to easily respond to environmental changes (García-Morales et al., 2008). This implies that 
firms and managers constantly need to address the issues of dynamic capabilities and  
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innovativeness in changing environments. It also shows that a firm’s success and performance 
is depending on the management of capabilities and innovativeness. Performance as a result 
of innovativeness is elaborated in a later section. 
 
For this study, we will study the concept of innovativeness rather than innovation, as it shows 
the ability of firms to adapt to continuous changes by constantly creating solutions in order to 
survive the market. 

 
2.2 Environmental Factors 
 

The pace of change in today’s business environment is very fast and businesses recognize that 
survival requires innovation as a means to compete and grow. Environmental uncertainty is 
therefore a means to be more innovative. According to Uzkurt et al. (2012), organisations 
must innovate under changing environments in order to survive; thus, being responsive to 
environmental uncertainty and turbulences by innovativeness. 
 
Ansoff has defined environmental turbulence in five different levels; changing, repetitive, 
expanding, discontinuous and surprising. Thus, these five levels of environmental turbulence 
should be matched with the organisation’s behavior, responses and capabilities, in order to 
increase the performance of the organisation. A surprising level of environmental turbulence 
could be a significant change in technological turbulence (Ansoff, 1987). Technological 
turbulence refers to the technological change and development of the organisation’s products 
and processes (Jaworski and Kohli, 1993). Organisations then need to adapt after these 
changes, in order to keep up with competition (Ansoff, 1987). Another factor of 
environmental turbulence is market/demand turbulence which relates to a business’s 
marketplace variability and uncertainty (Helfat et al., 2007). 
 
Environmental uncertainty is a broad definition that can be classified into several categories. 
According to Conrath (1967) and Duncan’s (1972) articles, environmental uncertainties can 
be sorted into three types: 1) State uncertainties—when a firm’s environment is unpredictable; 
2) Effect uncertainty—the effect of environmental uncertainties on a business or project; and 
3) Response uncertainty—the inability to measure the consequences of a particular response. 
For our study however, we will concentrate on the effect environmental uncertainties such as 
market and technological turbulences have on innovativeness. 
 
Jaworski and Kohli stated that market turbulence refers to the degree of change in customer 
preferences for products in a market. Thus, it is an important source of environmental 
turbulence, as environmental turbulence refers to the rates of change in the market or 
technology within an industry (Jaworski and Kohli, 1993). An organisation in an industry 
with a high degree of market turbulence will need to support innovativeness in order to 
increase performance (Hult et al., 2004). The other factor of environmental uncertainty in this 
study is technological turbulence, which refers to the degree and rate of technological change 
relevant to products and processes that the firm offers (Jaworski and Kohli, 1993). This 
implies that conditions of environmental uncertainty such as market/demand turbulence and 
technological turbulence require firms to support innovativeness in order to perform well.  
 
Competitive intensity refers to the degree of competition that an organisation faces from other 
firms within an industry (Grewal and Tansuhaj, 2001; Jaworski and Kohli, 1993). Jaworski 
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and Kohli stated that successful new product development depends on the competitive 
environment that the firm operates in (Jaworski and Kohli, 1993). Tsai and Yang stated that 
rapid changes in customer preferences reinforce the need of innovative organisation initiatives 
under competitive intensity. This means that the ability for firms to add value through 
innovativeness depend on market turbulences (Tsai and Yang, 2013). Uzkuet et al. (2012) 
also proved that competitive intensity has no significance on organisational innovativeness in 
their study.  
 
Since competitive intensity has proved to have no effect on innovativeness in previous 
studies, we will only examine the impact of market and technological turbulences in this 
thesis. 
 
 
2.3 Environmental Uncertainty and Organisational Innovativeness 
 

Firms are encouraged to innovate and improve performance by developing strategic flexibility 
in turbulent environments (Nandakumar et al., 2012). Tsai and Yang’s study shows that 
innovativeness is important for managers and organisations that seek to enhance 
organisational performance in environments of high turbulence (Tsai and Yang, 2013). An 
organisation constantly needs to innovate so that its products are in line with quickly changing 
markets (Hutt and Speh, 2010). 
 
Research is unclear about how organisational innovativeness affects performance under 
different conditions of external environments (Hult et al., 2004). Although market turbulence 
and competitive intensity “together” enhance the positive effect of organisational 
innovativeness on performance, this positive effect also increases when market turbulence and 
competitive intensity increase. Therefore, organisational performance tends to be at its highest 
when innovativeness, market turbulence and competitive intensity are also is at their highest 
(Tsai and Yang, 2013). This implies that organisational innovativeness has an important role 
for the performance within turbulent environments. However, the effect of organisational 
innovativeness on performance differs along different configurations of market turbulence 
and competitive intensity. Organisational innovativeness is not positively related to market 
turbulence when it is low and when competitive intensity is high (Tsai and Yang, 2013). This 
demonstrates that there is a relationship between market turbulence, competitive intensity, 
organisational innovativeness and performance; but, the different factors are not always 
positively related to each other. Moreover, according to Uzkurt et al. (2012), their study 
concluded that there is no direct relationship between competitive intensity and 
innovativeness. Companies will respond to competition by price offers and promotions, rather 
than becoming more innovative. 
 
Buganza et.al has also explored the relationship between innovation and environmental 
uncertainty in terms of product development and environmental turbulence. They imply that 
innovation under conditions of environmental uncertainty can be a major challenge for firms 
(Buganza et al., 2009). Their results show that organisations should apply more flexible 
development processes when facing market turbulence and technological turbulence. Firms, 
when dealing with market turbulence, tend to adapt by using early experiments involving 
customers, formal and cross-functional project teams, and flat organisational structures. In 
conditions of technological turbulence, firms tend to use rapid project iterations (Buganza et 



14 
 

al., 2009). This implies that organisations assess the level of environmental turbulence and 
then try to adapt to the changes. 
 
Organisations should invest resources in new product development and in the management of 
innovative activities that are required under conditions of environmental turbulences (Tsai and 
Yang, 2013). This implies that organisations and their managers need to align its 
innovativeness under conditions of environmental turbulences in order to improve 
performance. Droge et al. (2008) indicated that managers can control a firm’s innovativeness 
and market intelligence, which in turn, can lead to new product successes. New product 
successes are important, but difficult to achieve when facing turbulent environments. 
Turbulent environments refer to frequent and dramatic changes, which hinders accurate 
prediction (Ibid.). Droge et al. also researched about finding determinants of new product 
success. Their results show that innovativeness was positively related to new product success 
in conditions of high environmental turbulence. Thus, this suggests that enhanced focus on 
innovativeness, under conditions of highly turbulent environments, can improve performance 
of organisations (Ibid.). In this thesis, we acknowledge the importance of understanding the 
impact of organizational innovativeness on firm performance, therefore we discuss their 
relationship in more details in the following section, and we added it to the forthcoming 
research model to be tested on Swedish SMEs. 
 
Nystrom et al. findings show that the link between an adopting firm in terms of external 
orientation and their customers is important for future success of an organisation. A firm that 
is externally oriented can have better awareness to their customers’ needs, which could lead to 
an organisation being able to innovate more and adapt to changing technologies (Nystrom et 
al., 2002). Their study shows that organisations that are externally oriented have a positive 
effect on a firm’s innovativeness. Their findings also support that firm size and external 
orientation positively affects innovativeness. As larger firms can become slower to act, an 
environment with greater risk would then lead to more innovativeness (Ibid.). Organisations 
that face changing environments and uncertainty should support innovation and adapt to the 
changes (Jiménez-Jiménez and Sanz-Valle, 2011). 
 
Our research model also includes the relationship between environmental uncertainty and 
organisational innovativeness as it recognises its impact on today’s marketplace. 
 
 
2.4 Organisational Innovativeness and Performance 
 

“Business performance is defined as the achievement of organizational goals related to 
profitability and growth in sales and markets share, as well as the accomplishment of general 
firm strategic objectives” (Hult et al., p.430). Previous studies of innovation have led to the 
conclusion that organisational innovation has an important impact on business performance 
and its competitiveness (Baker and Sinkula, 2002; Damanpour, 1991). 
 
It is commonly agreed that innovativeness contributes to performance of organisations, and 
results show that innovativeness is an important factor for organisation’s performance. This 
should encourage managers to improve organisational innovativeness to achieve better levels 
of performance (Hult et al., 2004). The base for a firm’s success and survival is through how 
managers handle innovativeness (Hernard and Szymanski, 2001). 
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The findings also show that innovativeness can help organisations to achieve competitive 
advantage, by introducing new or improved products/services and expand the organisation’s 
possibilities (Hult et al., 2004; Calantone et al., 2002). This implies that there is a relationship 
between organisational innovativeness and performance of organisations. Additionally, 
innovativeness is important for a firm’s ability to be competitive, which in turn can increase 
the organisation’s performance. 
Jiménez-Jiménez and Sanz-Valle’s findings show that innovation has a positive effect on 
performance. Their results also show that the positive effect of innovation on performance is 
higher for manufacturing firms than for service firms (Jiménez-Jiménez and Sanz-Valle, 
2011). 
 
Organisational innovativeness has attracted much attention in recent literature, especially 
about the role of innovativeness in enhancing performance of organisations (Kyrgidou and 
Spyropoulou, 2013). Kyrgidou and Spyropoulos examined key antecedents of innovativeness, 
which were entrepreneurial, managerial and technical capabilities. They found out that all the 
investigated capabilities were positively related with innovativeness, which as a result, had a 
positive effect on organisation’s performance. (Kyrgidou and Spyropoulou, 2013). By 
facilitating innovativeness through utilization of the capabilities, the organisations should be 
able to develop new products superior to their competitors. This should lead to competitive 
advantage and as a result to enhanced performance. However, they found out that technical 
capabilities and performance had a negative relationship. This could be explained by the 
organisation's dependence on technical aspects, which states that equally important factors in 
matter of innovativeness are neglected (Kyrgidou and Spyropoulou, 2013).  
 
An important part when enhancing innovativeness, is management of capabilities (Kyrgidou 
and Spyropoulou, 2013). This is due to the fact that managers constantly need to adjust and 
effectively match the organisation’s capabilities with the developing marketplace (Kyrgidou 
and Spyropoulou, 2013; Carson et al., 2008). In turbulent environments, organisations often 
lack the capabilities to identify opportunities that lead to innovativeness. This makes it 
important for organisations to identify the capabilities to focus on, in order to save costs 
(Kyrgidou and Spyropoulou, 2013). Kyrgidou and Spyropoulou write that “managers should 
create and implement an organizational culture that consists of the required capabilities and a 
context within which innovativeness can successfully unfold” (Kyrgidou and Spyropoulou, 
2013, p.294). Hence, to increase performance, these functions should be coordinated to make 
sure that innovative activities use the benefits that the capabilities can offer (Kyrgidou and 
Spyropoulou, 2013). This suggests that innovativeness can be measured by using its drivers; 
entrepreneurial, managerial and technical capabilities. In addition, these capabilities can be 
affected by turbulent environments; thus, they need to be managed to improve business 
performance (Kyrgidou and Spyropoulou, 2013). This implies that firms can achieve higher 
performance if the organisations support innovativeness when facing conditions of 
environmental uncertainty. 
 
Lee et al. findings support that innovativeness is a driver of an organisation’s performance. 
Small entrepreneurial organisations often have limited resources and a limited size. In spite of 
that, they often try to secure success through using their innovative technology. This indicates 
that the willingness to innovate in small organisations to keep up with competition, is as big 
as in larger organisations. This also implies that managers of small organisations should 
support improvements in innovativeness, to also improve performance (Lee et al., 2010). 
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3. Theoretical Framework 
 
3.1 Hypotheses 
 
Findings show that firm innovativeness tends to be higher under conditions of high 
environmental turbulence (Droge et al., 2008; Uzkurt et al., 2012). Previous studies also 
showed that organisations need to be innovative in order to survive under changing and 
competitive environments (Liu and Phillips, 2011; Ellonen et al., 2008; Uzkurt et al., 2012). 
Hult et al. argued that a firm’s innovativeness depends on the organisations ability to act and 
how they respond to changing markets (Hult et al., 2004). Buganza et.al have also explored 
the relationship between innovation and environmental uncertainty, in terms of product 
development and environmental turbulence (Buganza et al., 2009). They argue that innovation 
under conditions of environmental uncertainty can be a major challenge for firms. They then 
tend to develop more flexible processes and strategies in order to respond to the changing 
environment (Buganza et al., 2009; Nandakumar et al., 2012). 
 
Previous research argue that firm’s innovativeness tends to be higher when facing conditions 
of high environmental uncertainty. Based on the discussions of previous research on 
environmental uncertainty and organisational innovativeness, we propose the following main 
hypothesis for our study: 
 
H1: The greater the environmental uncertainty faced by an organization, the higher will 
be the firm’s innovativeness. 
 
The first factor in our model to study environmental uncertainty is market/demand turbulence 
faced by the organisations. Market/demand turbulence refers to an organisation’s marketplace 
variability and uncertainty (Helfat et al., 2007). Tsai and Yang argue that market turbulence 
enhance the positive effect of organisational innovativeness when it tends to be high (Tsai and 
Yang, 2013). When assessing market/demand turbulence, Jaworski and Kohli evaluate the 
stability of customer preferences, which tend to change over time (Jaworski and Kohli, 1993). 
Based on previous research, we expect that a firm’s innovativeness will increase when 
market/demand turbulence increases. 
 
H1a: The greater the market/demand turbulence in an organization’s external 
environment, the higher will be the firm’s innovativeness. 
 
Technological turbulence is the second factor in our model, which organisations face. A level 
of environmental turbulence could be a significant change in technology (Ansoff, 1987). 
Technological turbulence refers to the technological change and development of the firm’s 
products and processes (Jaworski and Kohli, 1993). Buganza et al. argue that firms facing 
technological turbulence tend to use rapid iterations, in order to improve their products or 
services (Buganza et al., 2009). This implies that firms tend to respond to technological 
turbulences by enhancing innovativeness. So, we expect that technological turbulence will 
have a positive role on organisational innovativeness. 
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H1b: The greater the technological turbulence in an organisation’s external 
environment, the higher will be the firm’s innovativeness. 
 
Performance refers to the achievement of firm goals related to profitability and growth in 
sales and market share (Hult et al., 2004). Hult et al. argue that innovativeness is an important 
factor for firms and that it contributes to the performance of organisations (Ibid.). Lee et al. 
also argue that innovativeness is a driver of an organisation’s performance; small 
entrepreneurial firms with limited resources often try to improve performance by supporting 
innovation (Lee et al., 2010). Innovativeness also helps the firms to be competitive in the 
markets, which in turn increases the organisation’s performance (Baker and Sinkula, 2002; 
Damanpour, 1991). Based on previous research, we expect that an organisation’s performance 
will be higher when the firm’s innovativeness increases. 
 
H2: The greater the innovativeness by an organization, the higher will be the firm’s 
performance. 
 
Previous research argue that innovativeness is positively related to new product success under 
conditions of high environmental turbulence (Droge et al., 2008). Thus, this implies that a 
firm’s performance is higher when facing conditions of high turbulences. According to Uzkurt 
et al. (2012) organisations are responsive to environmental uncertainty, thus they need to 
support innovativeness under conditions of high turbulences in order to survive. 
 
Based on the previous research, we expect that a firm’s performance will increase when an 
organisation faces higher conditions of environmental turbulences, due to innovativeness. 
 
H3: The greater the environmental uncertainty faced by an organization, the higher will 
be the firm’s performance. 
 
Hult et al. (2004) stated that a firm facing high degree of market/demand turbulence need to 
support innovativeness to increase performance, by continuously innovating their products so 
that they are in line with the quickly changing markets (Hutt and Speh, 2010). We also expect 
performance to be higher when an organisation faces higher conditions of market/demand 
turbulence. 
 
H3a: The greater the market/demand turbulence faced by an organization, the higher 
will be the firm’s performance. 
 
Turbulent environments refer to frequent and dramatic changes, which hinders accurate 
prediction (Droge et al., 2008). In conditions of high technological turbulence, organisations 
tend to respond to uncertainty by using rapid project iterations, to come up with new products 
through innovativeness (Buganza et al., 2009). Based on previous research, we expect that 
higher conditions of technological turbulence will have a positive effect on business 
performance. 
 
H3b: The greater the technological turbulence in an organisation’s external 
environment, the higher will be the firm’s performance. 
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3.2 Proposed Research Model 
 

As discussed in the theory section, previous studies have revealed several factors affecting 
organisational innovativeness and performance. The factors related to the theory in this study 
are market/demand turbulence and technological turbulence. We have deselected competitive 
intensity as a factor for the study, since in previous research it showed no direct relationship 
with organisational innovativeness. 
 
For our study, we will first analyse the effect of market/demand turbulence and technological 
turbulence together on organisational innovativeness. We will also evaluate the direct 
relationship between innovativeness and business performance shown on the model in Figure 
2. Finally, will we test the indirect relationship between market/demand turbulence and 
technological turbulence on performance implied by the dashed arrows in the Figure.  
 
Market/demand turbulence and technological turbulence will be the independent variables 
when assessing environmental uncertainty, while organisational innovativeness will be the 
dependent variable. The hypothesis (H1) expresses that the relationship between 
environmental uncertainty and innovativeness is positive. The hypothesis (H2) will test the 
relationship between organisational innovativeness (independent variable) and business 
performance (dependent variable). Market/demand turbulence and technological turbulence 
will act as independent variables in the hypothesis statement (H3) that tests the effect of 
environmental uncertainty on performance (dependent variable). 

 

   H3a+ 

                               H1a+ 

     H2+ 

 

             H1b+ 

   H3b+ 

 

Fig.2 An illustration of the Proposed Research Model 
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4. Method 
 
4.1 Methodology 
 

Research methodology is a key point in a thesis, and researchers should choose their 
methodology carefully to portray their aim of the study clearly to their readers. Yilmaz stated 
that “Educational researchers in every discipline need to be cognisant of alternative research 
traditions to make decisions about which method(s) to use when embarking on a research 
study” (Yilmaz, 2013). There are many different research methods, two of the most common 
are qualitative and quantitative research methods (Myers, 1997). 
 
Qualitative method is often explained by using in-depth data, meaning that researchers need 
to gather sufficient amounts of data to have a deeper understanding of the research object 
(Glenn, 2010). It usually describes the why and how and uses smaller focused samples of data 
through interviews and observations. Qualitative methods are often said to be exploratory, 
which means hypothesis generating instead of hypothesis testing (Ibid.). 
 
Quantitative method is deductive in nature as it contributes to the scientific knowledge base 
by testing theories such as hypotheses, based on literature (Glenn, 2010). Quantitative 
research refers to the systematic empirical investigation via statistical, mathematical or 
numerical data or computational techniques; to enable the researcher to identify different 
patterns or relationships of the gathered data, collected through surveys and questionnaires 
(Yilmaz, 2013). This method answers the questions what and how many (Marshall, 1996), 
and allows us to gain a broad and generalizable set of data by using larger samples (Glenn, 
2010). Glenn also wrote that quantitative methods should support repeatability, which means 
that statistical instruments are used in the research so that findings will be similar when using 
similar data (Ibid.). 
 
For our study, we will use the quantitative research method as it’s the most appropriate to 
answer our research questions. The objective is to identify and develop hypotheses on the 
environmental factors affecting organisational innovativeness and performance. These pre-
determined hypotheses will be tested, as data collected from the survey will be statistically 
analyzed in order to examine and quantify these relationships. In contrary to qualitative 
researches, the quantitative research method is directed to a larger sample which objectively 
generalizes the research findings. 

 

4.2 Research Approach 
 

The research approach followed for this study was guided by the suggested research steps in 
the book The Craft of Research by Booth, Colomb, and William (2008). Although not 
thoroughly followed, the general guidelines helped in structuring the research method. 
The topic of our study was first inspired by the article of Uzkurt et al. (2012). We then used 
BTH library databases to search for literature with a similar topic to get enlightened more 
about our interests in that area. We then started planning our research study by devising some 
objectives and drafting research questions. These draft questions allowed us to focus our 
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study on the environmental turbulences and organisational innovativeness and performance, 
until the final definite research questions were defined. 
 
Booth, Colomb and Williams stated that it is important to support your answer to the research 
problem with good arguments; this should be done by gathering some sort of data (Booth, 
Colomb and Williams, 2008). Quantitative research method was chosen as the most suitable 
for our study, and surveys were the most appropriate technique to answer our research 
questions. Quantitative methods require the researcher to categorize the research object’s 
experiences and perspectives into predetermined categories by using pre-constructed 
instruments (Yilmaz, 2013). This allows the researcher to measure the responses by using a 
limited set of questions; thus, making it easier for comparison and statistical aggregation of 
the research object’s responses. 
 
With surveys, large samples of data can be reached and collected, and then hypothetical 
statements and propositions can be tested. Quantitative method is deductive in nature as it 
tests theoretical hypotheses to contribute to scientific knowledge (Glenn, 2010).  
 
The next step was the design of the study, which is the logical plan which will connect the 
empirical data to the study’s research questions and finally lead to conclusions (Yin, 2009). 
After specific research questions for our topic were identified, we have developed hypothesis 
statements concerning the impact of the environmental factors (market and technological 
turbulences) on organisational innovativeness and on business performance. The analysis 
results of the proposed model would lead to respond to the research questions. 
The survey preparation and actual data collection followed. The survey was a set of items 
developed and pretested by previous researchers. It was important to use well-known items 
from previous studies to ensure their reliability and effectiveness. The survey was developed 
via a web platform and the link was shared to a number of SMEs via email, while the 
responses were automatically stored on a spreadsheet. 
 
The next step was the analysis of the collected survey data. We had some experience with 
using the IBM SPSS version 20 software, but needed to familiarise ourselves with the 
software before performing the tests. We started with establishing the mean values and 
standard deviations of the items to get an indication of what the respondents answered. Then 
we calculated the Cronbach’s Alpha scores for each scale to test the reliability of the items 
used in the survey. Before testing the hypotheses, we performed an exploratory factor 
analysis, in order to converge the items of a scale to one factor. This was done to make the 
data easier to study in the upcoming regression analysis. 
 
The last step was to perform the regression analysis and test our hypotheses, which enabled us 
to either accept or reject them. The results were then discussed and compared with the theory. 
The problem formulation was also answered in the conclusion section and limitations and 
future research suggestions were proposed. 
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4.3 Survey and Measurements 
 
The thesis survey was built online using Textalk Websurvey, and distributed to the SMEs 
through a web link, via email. The email started with an introduction explaining the purpose 
of the survey and its topic about the effect of environmental turbulences on innovativeness 
and business performance. We also added that the responses are for BTH University and will 
be treated with confidentiality, so that we can avoid any potential bias in replies. 
 
The survey started with three control variables for the respondents to fill: the number of years 
in market since registration, number of current employees in the organisation and what type of 
industry they specialise in. We also asked them to mention their sales revenue at the end of 
the survey, to control that they remain in the SME definition, with an annual turnover not 
exceeding 50 million euros (European Commission, 2005).  Following, the survey consisted 
of four separated sections, the variables to be examined (innovativeness, market turbulence, 
technological turbulence, and performance). All of them contain items previously developed 
and pretested by other studies. The items are scaled on a five-point Likert scale: 1.strongly 
disagree to 5.strongly agree. 
  
Innovativeness was measured by an 11 item scale developed by Darroch and Jardine (2002). 
To measure the two dimensions of the environment i.e., market/demand turbulence and 
technological turbulence, we adopted four items from Jaworski and Kohli (1993) for 
technological turbulence and four items from Grewal and Tansuhaj (2001) for market/demand 
turbulence. The market/demand turbulence scale assessed the stability of customer 
preferences, which tend to change over time, and the technological turbulence scale measured 
the extent of change and pace in technology relevant to the organization. To measure 
performance, we adopted 5 items from Cordero (1990) to assess performance in comparison 
to the respondents’ main competitors. 
 
 
4.4 Sample Data and Collection 
 

Our study’s research group was a randomly selected sample of SME’s in Sweden. The sample 
data consisted of 250 firms with 10 to 250 employees and at least 4 years of experience in 
market. Data about the companies was collected through the BTH database (Retriever), and 
then surveys were sent to these firms. The survey was sent to top-level managers from 
randomly selected SMEs of different business industries and geographical areas. This was 
done as to avoid consistency of characteristics, which could lead to biased responses. In 
addition, the emails of the CEOs and top managers were fetched from the companies’ 
websites, to make sure the surveys were sent to and replied by the indented people.  
 
Surveys are a great method to reach a wide number of participants. Especially nowadays, the 
usage of Internet had even made the process much easier and accessible to all parts of the 
world. In Sweden, almost everyone has an Internet connection, especially firms. Surveys also 
allow us to gain a broad and generalizable set of data (Yilmaz, 2013).  The most important 
elements in a survey are the reliability and validity of the items examined in it. Validity and 
reliability are two things to consider when writing a thesis and there exist many different 
types of validity and reliability (Cohen et al., 2007). Cohen et.al adds that validity is an 
important factor to consider for an effective research, because if it’s not valid, the data is 
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useless (Cohen et al., 2007). In our case, we have adopted well-known scales developed and 
tested from previous studies. 
 
In addition, online surveys were cost effective and ensured completion of a full survey per 
responder as it did not allow submission with empty fields. Online surveys also reduced the 
time and effort needed to fill in a paper questionnaire and can be filled at any time suitable for 
the respondents. The responses submitted were automatically captured and recorded by the 
web platform on a separate spreadsheet, to be analyzed and utilized by SPSS software later. 
However, some pitfalls were still present with surveys. These include people not responding 
at all and respondents giving false data. Our job was therefore to send surveys to a bigger 
sample to compensate for any shortage of respondents, and to analyze all the needed data and 
dropout any misleading surveys. In addition, since using a survey requires a predetermined set 
of responses based on theory, this means that it fails to acquire the research subject's feelings 
and experiences with their own words (Yilmaz, 2013). 

 
4.5 Unit and Level of Analysis 
 

The unit of analysis of this thesis is the Swedish Small Medium Enterprises (SMEs). In 
Europe, SMEs have an essential role because they are the engine of the European economy. 
SMEs play an important function when it comes to sources of jobs, creation of entrepreneurial 
spirit and innovation. Therefore, SMEs are a top priority for the European Commission (2005) 
in the creation of economic growth. 
  
SMEs in Sweden are important for the Swedish economy as they represent a large share of all 
firms in Sweden, over 90 percent. Findings also show that the majority of SMEs in Sweden 
have the willingness to grow as the size of the firm increases (Tillvaxtverket, 2011). Since 
SMEs contribute to a major share of the Swedish economy, we wanted to examine our 
hypotheses about the effect of environmental uncertainty on innovativeness and performance, 
in the Swedish market 
 
 
4.6 Validity and Reliability 
 

In this section we take validity and reliability in consideration, as they are important to make 
the study trustworthy (Cohen, Manion and Morrison, 2007). We will define them and discuss 
how we dealt with them. 
 
Reliability means consistency of results when measuring a given variable every time, with the 
same research instrument under the same conditions (Huck, 2000; Keppel, 1991). Test-retest 
reliability is a type of reliability that is important to take into consideration when doing a 
quantitative research. Test-retest reliability means that when doing a test on the same single 
group’s subjects at two different occasions, it should give positively correlated results (Huck, 
2000; Keppel, 1991). This procedure was not followed in the study due to time limitation, but 
we had it in mind when doing the research. 
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We estimated reliability instead by measuring the internal consistency, which tested how well 
the items within a scale measured the same concept. This was done by calculating the 
Cronbach’s Alpha scores for each scale (Cronbach, 1951). The original Alpha scores for 
innovativeness were between 0.78 and 0.86 (Darroch and Jardine, 2002), and the original ones 
for environmental uncertainty scale were between 0.68 and 0.88 (Jaworski and Kohli, 1993). 
The Cronbach’s Alpha scores for the scales in our study were overall good with values above 
0.70, which indicated that the reliability was high. 
 
In the reliability analysis, all items with a corrected-item-total correlation of less than 0.40 
were eliminated. This measure is very important to use, in order to assure that only the 
reliable data is considered in the analysis as not to distort the results. The items INV5, INV10, 
INV11 and TT3 were eliminated due to values under 0.40. 
 
Validity means the accuracy of the research data, which means that the measurement 
instrument tests what it is supposed to measure (Huck, 2000; Keppel, 1991). An important 
type of validity to take into consideration is content validity. This means that we have used 
methods that cover every element of the problem investigated (Cohen, Manion and Morrison, 
2007). We dealt with this by doing extensive literature research and adopting well known 
measurement scales for the survey to use in the study. 
 
Another type of validity to consider is construct validity; that assesses the degree to which a 
test measures what it claims to be measuring. This was ensured by performing an exploratory 
factor analysis. The reliable items of each scale were converged to one factor depending on 
how strong was the correlation between them. The results of the factor analysis implied that 
the factor loadings of the items in each scale were high, thus indicated that they are correlated 
to each other. 
 
In addition, to assess the degree of multi-colinearity for the factors, VIF (variation inflation 
factor) model was used (Stapleton, 1995). This is very important, to check how much the 
independent variables are correlated with each other. The results showed a very low degree of 
multi-colinearity (between 1 and 1.2), which is very good as it means that the correlation of 
the independent variables are no concern for the analysis. 
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5. Empirical findings 
 

5.1 The Swedish Economy and SMEs 
 

The role of Swedish SMEs are increasingly important for the economy in Sweden, especially 
now since the last years (European Commission, 2013). They represent a big share of all the 
organisations in Sweden, over 90 percent (Tillvaxtverket, 2011). The Swedish SMEs 
contribute with 65 percent of the private sector jobs and over 50 percent of new value to the 
Swedish economy (European Commission, 2013). These numbers are the same as the average 
in the European Union, but Swedish SMEs are mainly dominant in the manufacturing and 
retail trade sectors (Ibid.). 
 
There is a growing trend in Sweden when it comes to new businesses; the number of start-ups 
has increased the last few years due to a better business climate (European Commission, 
2013). Sweden is also a much internationalised country as they are highly dependent on 
export markets (Tillvaxtverket, 2011). This is a consequence of the globalisation and it 
increases the importance for companies to deal with international competition. The survey 
that Tillvaxtverket (2011) performed show that one of four SMEs in Sweden is 
internationalised, which means that they are either exporting/importing or participates in cross 
boarder activities. 
 
The trend for SMEs in Sweden is that they have the willingness to grow, but the SMEs also 
report that they experience obstacles that hinder them to grow (Tillvaxtverket, 2011). 
Common obstacles are international competition, inter-firm competition and access to skilled 
labour (Ibid.). Andersson and Lööf (2011) stated that skilled labour is even more important to 
small businesses if they want to innovate compared to larger firms.  

Fig 3. SBA assessment for Sweden on Skills and Innovation (European Commission, 2013). 
 



25 
 

Figure 3 shows a comparison between Sweden and the European Union average when it 
comes to skills and innovation. This figure indicates that Sweden is ahead the EU-average on 
most things, such as introducing product and process innovation, in-house innovating, selling 
online and purchasing online. But also that Swedish SMEs are lacking behind on providing 
training to their employees (European Commission, 2013). 
 
Sweden is one of the largest Northern European economies with a good living standard, and a 
skilled labour force. In addition to excellent external and internal infrastructures, which are 
good conditions for doing businesses (TradingEconomics.com, 2013). The Swedish economy 
fell into a recession in 2008 where growth stopped and consumption was reduced. Yet, 
Sweden has recovered well after the recession and its GDP annual growth rate now is 1% 
(Ibid.). 

 
5.2 Data Collection 
 

An online survey was sent to a random sample of SMEs in Sweden through email. We have 
contacted a total number of 250 firms from the manufacturing sector, and got 50 valid 
responses. The 20% response rate might be due to some companies fearing to reveal sensible 
information. The responses collected were analysed thoroughly as we will portray in the 
following sections. The firms selected were only small and medium sized SMEs, since they 
only had 11 to 250 employees. According to European Commission (2005), micro SMEs 
contain up to 10 employees, small firms have up to 50, and medium sized companies employ 
up to 250 workers. The survey also included other control variables such as industry type, 
registration year, and sales. The following is a summary of some of the variables: 

  

 

 

 

 

Fig 4. SME category overview 

 

 

 

 

There were no micro SMEs in our sample since we controlled the employee variable and 
selected firms with 11 to 250 workers. The medium sized and small firms had close 
percentages with medium sized SMEs having the majority in our sample. This randomness of 
sample helps to get better results. 
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Figure 5 show the different types of industry included in the study. There was a wide variation 
of industries in our random sample. Almost all had similar percentages except the 
manufacturing industry and engineering industry having the most occurrence in the sample, 
with the food and IT industries ranking second. 
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Table 2. Data Descriptive Statistics  

Items Min Max Mean Std. Deviation N 
Innovativeness 
INV1 2 5 4.22 0.81 50 
INV2 1 5 3.82 1.10 50 
INV6 1 5 3.42 1.24 50 
INV7 1 5 3.34 1.22 50 
INV3 1 5 3.26 0.98 50 
INV4 1 5 2.80 1.08 50 
INV8 1 5 2.64 1.53 50 
INV5 1 5 2.62 1.06 50 
INV9 1 5 2.46 1.34 50 
INV11 1 5 2.34 1.23 50 
INV10 1 5 2.16 1.14 50 
Market/Demand turbulence 
DT3 1 5 3.68 1.11 50 
DT1 1 5 3.54 1.16 50 
DT2 1 5 2.98 1.25 50 
DT4 1 5 2.98 1.25 50 
Technological turbulence 
TT2 1 5 3.66 1.06 50 
TT1 1 5 2.96 1.15 50 
TT4 1 5 2.94 1.23 50 
TT3 1 5 2.70 0.95 50 
Performance 
IP2 1 5 3.82 0.98 50 
IP4 1 5 3.76 1.25 50 
IP3 1 5 3.72 0.90 50 
IP1 1 5 3.70 1.03 50 
IP5 1 5 3.34 1.02 50 

 

Table 2 includes the descriptive statistics of the survey, where the item column represents the 
questions used. The number of the items corresponds to the respective question number as 
shown in Table 1. The mean value refers to the central tendency of the data, while standard 
deviation reflect the data’s dispersion around the mean values. N represents the number of 
responses on each of the items. The items in Table 2 have been ranked based on their mean 
value, from the highest to the lowest. The mean values of the items in the innovativeness scale 
were between 2.16 and 4.22. Five items in the innovativeness scale were between 3.26 and 
4.22, which shows that the degree of innovativeness of firms in the sample tends to be high. 
The mean values of the environmental scales were between 2.98 and 3.54 for market/demand 
turbulence and between 2.70 and 3.66 for technological turbulence. As the items tend to be 
higher than 3 except for one item, this indicates that the firms in the sample are facing 
conditions of environmental uncertainty with high turbulence. The mean values of the items 
in the performance scale were between 3.34 and 3.82; this shows that firms in the sample tend 
to have high performance compared to competitors in their industry. The min and max show 
the survey’s scale range, which in our case is the Likert scale. 
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The survey used a Likert scale, were 1 represented strongly disagree, and 5 represented 
strongly agree. Items INV5, INV10, INV11 and TT3 were then eliminated because of having 
an item total correlation value lower than 0.40, which is the critical value based on reliability 
analyses. An item total correlation test was performed to control if any of the items in the 
scale were inconsistent with the behavior of the others, the item total correlation tables can be 
found in Appendix C. A Pearson correlation coefficient test was performed, in order to test if 
the items that measures the same thing had high internal correlation. The table shows that the 
items within a group have high internal correlation and low correlation values between 
different scales. This can be found in the table in Appendix F 
 

5.3 Exploratory Factor Analysis 
 
Before performing an exploratory factor analysis, we have to test if the items closely relate to 
one another. This is done by performing Kaiser-Meyer-Olkin (KMO) where high values of 
KMO show that factor analysis is appropriate (values between 0.5 and 1.0 are considered 
high) (Kaiser, 1974). The KMO values of our scales were 0.776 for innovativeness, 0.76 for 
market/demand turbulence, 0.65 for technological turbulence and 0.83 for performance. This 
indicated that KMO values of our scales were good and factor analysis is appropriate. 
Bartlett's Test of Sphericity was also performed to indicate whether exploratory factor 
analysis can be performed. We got a significance level less than 0.05 which suggested that the 
relationship among items were good enough to precede the test. The KMO and Bartlett values 
can be found in Appendix D. 
 
By performing an exploratory factor analysis the authors converged the items of a scale to one 
factor, based on correlations. This is done to make the data easier to study in the upcoming 
regression analysis. The exploratory factor analysis was performed using principle 
components of factor extraction and varimax rotation techniques. 
 
The exploratory factor analysis resulted in new factors, representing the four scales presented 
above. The eight independent items in the innovativeness scale were reduced to one factor, 
representing that scale. The four items in the market/demand turbulence scale and the three 
items in the technological turbulence scale were also reduced to one factor each. The factor 
analysis of the five items in the performance scale were reduced to one factor as well. The 
new factors representing the scales will be named innovativeness, market/demand turbulence, 
technological turbulence and performance. 
 
The factor analysis was performed using a cut-off loading of 0.50, which means that items 
with factor loadings under 0.50 would be removed. Hair et al. (2010) recommended that 
factors should have a value higher than 0.5 and preferably higher than 0.60 as well. The 
results showed that all of the items had factor loadings above 0.50, indicating a high level of 
significance. Factor loadings show how the group of items load into factors. Percent variances 
of innovativeness, market/demand turbulence, technological turbulence and performance were 
51.05%, 59.27%, 67.53% and 68.92 respectively and can be found in Appendix E. The 
percent variances indicate how much the factors explain the items of each scale. The results 
show that the factors have good variances, as all of them had variances over 50%. This means 
that the innovativeness scale factor explain 51.05% of the items in that scale. 
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The eigenvalues should be higher than 1 to be significant, this indicate that the factors are 
significant. As the eigenvalues for the factors are, 4.085 for innovativeness, 2.371 for 
market/demand turbulence, 2.026 for technological turbulence and 3.446 for performance. We 
also assessed the degree of multi-colinearity for the factors by using VIF; the values of VIF 
were between 1 and 1.2 which indicate that there is no problem of multi-colinearity. 
 

Table 3. Factor Analysis Results 

Items Factor 
loadings 

Cronbach's 
Alpha 

% 
Variance 

Eigenvalue 

Innovativeness (KMO = 0.776) 0.80 51.05 4.085 
INV7 0.87 
INV6 0.79 
INV8 0.70 
INV2 0.68 
INV4 0.68 
INV1 0.66 
INV3 0.65 
INV9 0.60 
Market/Demand turbulence (KMO = 
0.76) 0.77 59.27 2.371 
DT1 0.80 
DT2 0.79 
DT4 0.74 
DT3 0.73 
Technological turbulence (KMO = 0.65) 0.71 67.53 2.026 
TT1 0.87 
TT4 0.83 
TT2 0.74 
Performance (KMO = 0.83) 0.87 68.92 3.446 
IP2 0.89 
IP3 0.89 
IP1 0.87 
IP4 0.79 
IP5 0.66       
 

Cronbach’s Alpha scores were also calculated for each scale to measure the internal 
consistency, which defines how well items within a scale measure the same construct. The 
Cronbach’s Alpha score for innovativeness was 0.80, 0.77 for market/demand turbulence, 
0.71 for technological turbulence, and 0.87 for performance. The overall Cronbach’s Alpha 
scores for the scales were between 0.71 and 0.87, which is good since reliability was high 
(scores >0.7 are considered good, while scores >0.8 are considered very good).  
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5.4 Hypothesis Testing 
 
After calculating the Cronbach’s Alpha scores for each item and performing the Exploratory 
Factor analysis, we used Regression analysis to test our research model. Tables 4-8 show the 
results of the analysis. 
 
The first test studied the relationship between environmental uncertainty and innovativeness. 
The results in Table 4 reveal that there is a meaningful effect of the environmental uncertainty 
on innovativeness of firms (R = 0.509; F = 8.235; p = 0.001). Technological turbulence (Beta 
= 0.464; p < 0.001) has a significant positive effect on innovativeness; however, market 
turbulence (Beta = 0.099; p < 0.5) does not show a significant effect on innovativeness when 
in correlation with technological turbulence in one model. Nonetheless, when tested 
separately on innovativeness, it shows more meaningful results. Table 5 displays the results of 
the regression of market turbulence on innovativeness. Market turbulence (Beta = 0.271; p < 
0.1) has more significant results than the previous test, yet is still less significant than 
technological turbulence. 
 

Table 4. Regression analysis of environmental uncertainty on innovativeness 

Independent 
variables B  Std. error Beta t p VIF 

(Constant) 1.434E-16 0.124  0.000 1.000 
Market 
turbulence 0.099 0.135 0.099 0.735 0.466 1.159 

Technological 
turbulence 0.464 0.135 0.464 3.434 0.001 1.159 

R= 0.509; R^2 = 0.259 
F Change = 8.235; p = 0.001 
Dependent variable: Innovativeness       

 

Table 5. Regression analysis of market turbulence on innovativeness 

Independent variables B  Std. error Beta t p 

(Constant) 
1.277E-

16 
0.138  0.000 1.000 

Market turbulence 0.271 0.139 0.271 1.954 0.057 
R= 0.271; R^2 = 0.074 
F Change = 3.818; 0.05 <p< 0.1 
Dependent variable: 
Innovativeness           
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The second part of our model examines the effect of innovativeness on innovation 
performance. The results in Table 6 reveal that there is a strong positive influence of 
organizational innovativeness on business performance (R = 0.701; F = 46.263; p < 0.001). 
 
Table 6. Regression analysis of innovativeness on innovation performance 

Independent variables B  Std. error Beta t p 

(Constant) 

-
9.018E-

17 

0.102  0.000 1.000 

Innovativeness 0.701 0.103 0.701 6.802 0.000 
R= 0.701; R^2 = 0.491 
F Change = 46.263; p < 0.001 
Dependent variable: Performance           

 

The last part of our model was the regression test of environmental uncertainty on innovation 
performance. The results displayed in Table 7 show that there is some meaningful impact on 
performance (R = 0.317; F = 2.634; p < 0.05). While technological turbulence showed some 
significance (Beta = 0.321; p < 0.05), market turbulence, on the other hand, revealed a 
negative sign and zero significance (Beta = -0.011; p < 1). When market turbulence was 
tested in a separate model, the results in Table 8 (Beta = 0.108; p < 0.5) still prove that market 
turbulence has no significance on innovation performance in our study.  
 
Table 7. Regression analysis of environmental uncertainty on innovation performance 

Independent 
variables B  Std. error Beta t p VIF 

(Constant) 7.784E-18 0.137  0.000 1.000 
Market turbulence -0.011 0.149 -0.011 -0.072 0.943 1.159 
Technological 
turbulence 0.321 0.149 0.321 2.157 0.036 1.159 

R= 0.317; R^2 = 0.101 
F Change = 2.634; 0.01 < p < 0.05 
Dependent variable: Performance     

 

Table 8. Regression analysis of market turbulence on innovation performance 

Independent variables B  Std. error Beta t p 

(Constant) 

-
3.046E-

18 

0.142  0.000 1.000 

Market turbulence 0.108 0.143 0.108 0.756 0.454 
R= 0.108; R^2 = 0.012 
F Change = 0.571; p > 0.1 
Dependent variable: Performance           
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6. Analysis and Discussion 
 
 
The first test (H1) included two independent variables (market turbulence and technological 
turbulence) acting on one dependent variable (innovativeness). The results revealed that there 
is a meaningful effect of environmental uncertainty on innovativeness of firms. Technological 
turbulence had a significant Beta = 0.464 and a p-value of almost zero. This indicates a 
positive impact on innovativeness; however, market turbulence when tested in correlation 
with technological turbulence in one model, had a small Beta = 0.099 and a high p-value of 
0.466 indicating no significance on innovativeness. Nonetheless, when market turbulence is 
tested in a separate model on innovativeness, it showed more meaningful results. Table 5 
revealed that it got a higher Beta = 0.271 and a much lower p = 0.057 indicating more 
significant impact on innovativeness. Yet, it got a t-value = 1.954 which is less than t = 2 at a 
95% significance level; therefore, we must reject our hypothesis statement H1a. However, we 
can mention that at a 90% level of significance, the hypothesis statement will have been 
accepted.  

Table 9. Summary of hypotheses testing 

Hypothesis Independent variable(s) 
Dependent 
variable 

Accepted 
or 
Rejected 

Std. 
Beta 

t-
value 

H1 
Market/Demand turbulence, 
Technological turbulence Innovativeness Accepted 0.464 3.434 

H1a Market turbulence Innovativeness Rejected 0.271 1.954 

H1b Technological turbulence Innovativeness Accepted 0.464 3.434 

H2 Innovativeness Performance Accepted 0.701 6.802 

H3 
Market/Demand turbulence, 
Technological turbulence Performance Accepted 0.321 2.157 

H3a Market tubulence Performance Rejected 0.108 0.756 

H3b Technological turbulence Performance Accepted 0.321 2.157 
 
 
These findings support the research hypotheses H1b but not H1a. A previous study in the 
Turkish market revealed that both market and technological turbulences have a positive 
impact on SMEs’ innovativeness there (Uzkurt et al., 2012). In addition, they also proved that 
the market turbulence was more significant than the technological when affecting 
innovativeness. However, the firms in our sample experience higher levels of innovativeness 
when faced with high levels of technological turbulence but no significance when faced with 
high levels of market uncertainty. These dissimilar results indicate that the Swedish and 
Turkish markets are not the same, and SMEs in each country behave differently when 
encountered with environmental turbulences.  



33 
 

Since H1a has no negative results but only neutral significance on innovativeness, we will still 
accept our research hypothesis H1; the greater the environmental uncertainty, the higher will 
be the firm’s innovativeness. This main hypothesis however, is still in line with the previous 
study of Uzkurt’s et al. (2012), which has also proved that environmental uncertainties have a 
positive impact on organisational innovativeness. Droge et al. also support this, as their 
research shows that new product success increases in conditions of environmental uncertainty, 
as it is related to innovativeness (2008). 

The second part of our model (H2) is the effect of innovativeness (independent variable) on 
innovation performance (dependent variable). The results revealed that there is a strong 
positive effect of organizational innovativeness on business performance due to the high value 
of the F-change = 46.263 and a zero value of p. These significant results strongly support our 
hypothesis statement H2; the greater the innovativeness by an organization, the higher will be 
the firm’s performance. Hult et al. (2004) and Kyrgidou et al. (2013) also confirm in their 
researches that innovativeness plays a major role in enhancing business performance. Lee et 
al. (2010) also argue that small firms try to improve performance through applying 
innovation. 

The last part of our model H3 was the regression test of environmental uncertainty (market 
and technological turbulences) acting as the independent factor on performance (dependant 
variable). The results displayed in Table 7 showed that technological turbulence portrayed 
strong significance with Beta = 0.321 and a p-value = 0.05; but market turbulence, in contrast, 
revealed a negative sign but no significance due to the very small Beta = -0.011 and the high 
value of p = 0.943. We have then tested market turbulence separately on performance to have 
better understanding.  The results in Table 8 with Beta = 0.108, p = 0.454, and a t-value less 
than 2.01 still prove that market turbulence has no significance on innovation performance in 
our study.  
 
These outcomes support the hypothesis H3b but rejects H3a. An increase of technological 
turbulence will have some impact on performance, but market turbulence has no significance 
on business performance. Since market uncertainty has no negative impact on performance, 
we will still accept the research hypothesis H3; the higher the environmental uncertainty faced 
by an organisation, the higher the performance of a firm. This is also implied in previous 
studies, such as Droge et al. (2008); they argued that a firm’s performance increases in 
conditions of high turbulences when innovativeness is applied. Additionally, in high 
technological turbulence, Buganza et al. (2009) stated that firms tend to be responsive to 
uncertain environments by creating new combinations through innovativeness. This should 
subsequently lead to an increase in performance as discussed above. 
 
However, we should note that this kind of relationship is indirect; if organisational 
innovativeness increases due to environmental uncertainty, business performance will also 
increase. It is not necessary that performance will increase due to an increase in technological 
turbulence, if there was no improvement in the organisational innovativeness first. Business 
performance is a wide area and the factors affecting it are countless. This test was taken to 
make sure that performance is also affected by the environmental turbulences, even if only 
implicitly.  
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7. Conclusions 
 

7.1 Limitations 
 

While this study is important to understand key relationships between environmental factors 
and organisational innovativeness and business performance in the Swedish market, the study 
has some limitations.  
 
The main limiting factor was the small sample size. Although the responses we have managed 
to receive were 50 responses (due to time limitations) and were adequate for this study; 
however, a larger sample size may expose additional properties. We have sent the survey to 
250 companies, but it would have been better to send it to more to ensure a higher rate of 
response. The response rate might have been low due to companies fearing to reveal any 
sensible information, or fearing that we might use their data in other ways.  
 
In addition, while we made sure our surveys were sent to top managers to fill them, these 
respondents might not have been all very precise or accurate while giving the responses. This 
can become another constraint as it can contribute to misleading results. Performing other 
methods, such as interviews, may lead to more precise responses as the respondent can 
explain his answer or ask for any misunderstandings in the questions. 
 

7.2 Conclusions 

Organisational innovativeness has become a critical element for businesses to compete and 
shine in the market place. Firms are trying to adopt innovation to increase their performance 
and to advance their competitors in times when the environment is uncertain. Therefore, it is 
important to examine how environmental uncertainty can affect organisational innovativeness 
and business performance. Our study focused on the market and technological turbulences 
that can affect Swedish SMEs.  
 
Results of our analysis revealed that environmental uncertainty has a positive impact on 
innovativeness in terms of technological turbulence. SMEs will try to adapt new solutions and 
constantly assess their methods in changing technological environments.  

Market turbulence, on the other hand, showed no positive effect on innovativeness, meaning 
that SMEs do not respond with innovation when faced with environments with high market 
uncertainties in Sweden. However, they might respond in other ways to survive these 
turbulences; such as, price wars, marketing tactics, and increased customer relationship care. 
This result was also contrasting to the result of Uzkurt et al. (2012) study performed in the 
Turkish market. Their study showed that market turbulence has a high positive impact on 
innovativeness of SMEs in Turkey. We can conclude from these dissimilar results that the 
Swedish and Turkish markets are not the same. In addition, the SMEs in each country respond 
differently when faced by environmental turbulences. 

Results from our study also showed that there is a very strong relationship between 
innovativeness and business performance. Whenever a firm innovates to survive its uncertain 
market, its performance will definitely increase as a result.  
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Since little is known about the effect of environmental uncertainty on business performance, 
we tested this relationship in our model to check for any key implications in our study. 
However, we were aware that this relationship is indirect through innovativeness, and would 
be a consequence of it. Our results revealed that high levels of technological turbulence would 
influence business performance to increase, due to businesses taking action and adapting to 
these changes by innovation or other measures. Market turbulence, nonetheless, did not show 
any impact on business performance. This was a logical result, as it didn’t show any influence 
on innovativeness as well. 
 
There are many factors affecting organisational innovativeness and business performance. 
However, our study was built on a previous research for Uzkurt’s et al. (2012) where they 
examined the impact of environmental factors on innovativeness of SMEs in Turkey. They 
suggested performing this study in developed countries with other control variables. We 
developed theirs by adding a different market and new items relevant for our research 
questions.  

Thus, we have focused our study on SMEs in Sweden and controlled the number of 
employees from 10 to 250 with industries selected only from the manufacturing sector. We 
also added the second and third part to our research model by testing the relationships of 
innovativeness and environmental uncertainty on business performance. Consequently, our 
study has shown different results in the Swedish market compared to the Turkish market. In 
the Turkish, market turbulence has shown a more prominent effect on innovativeness of 
Turkish SMEs, than technological turbulence. In contrast, our study distinguished 
technological turbulence as the most significant factor on organisational innovativeness in the 
Swedish market, while market turbulence had no effect on it. 

 

7.3 Implications for Research & Practices  
 

The sample tested in our study is from SMEs in Sweden and so the results are a general 
interpretation of the SME context and the Swedish business environment. Future research is 
advised to study SMEs or other firm types from other countries to better understand and 
compare results based on culture. 
 
In addition, our research examined only two factors of the external environment, 
market/demand turbulence and technological turbulence. There are other environmental 
factors that might affect innovativeness, such as governmental laws and demographics. These 
can also be assessed for their significance on innovativeness in future studies. 

Finally, in this research, some control variables were used, such as employee number, 
industries from the manufacturing sector, and firms with a minimum of 4 years experience in 
the market.  Future research could examine the effect of other control variables such as 
specific regions in a country as results may differ among regions. 
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Appendices 
 

Appendix A. 
 

The survey was created with the help of Texttalk Websurvey. We allowed the participants to 
be anonymous due to sensitive data when doing the survey. The survey also required the 
participants to answer all of the questions prior to submission, which means that there are no 
missing data for the analysis and discussion. The survey was mailed to selected top managers 
and the survey is presented below: 

Number of years in market since launch: 
 

 
Number of employees: 

 

 
 Type of industry: 

 

 
 Innovativeness 

 

  Strongly 
Disagree Disagree Neutral Agree 

Strongly 
Agree 

INV1. We often improve or revise existing 
products or services      

INV2. We often add new product or services 
to our existing ranges      

INV3. We often introduce new ranges of 
products or services not previously offered by 
this company 

     

INV4. We often reposition existing products 
or services.      

INV5. We often change the way we make or 
deliver products or services.      

INV6. We develop product or services that 
offer greater advantages to consumers than 
any other product or service currently 
available 

     

INV7. We develop products or services that 
better meet the needs of consumers than any 
other product or service currently available 

     

INV8. We have launched products or services 
that are the first of their kind in the world      

INV9. We develop products or services that 
require consumers to substantially alter their 
behavior 
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INV10. We have launched products or 
services for which this organization lacks the 
technological knowledge 

     

INV11. We have launched products or 
services for which this organization lacks the 
business experience or knowledge 

     

 
 Market/Demand Turbulence 

 

  Strongly 
Disagree  Disagree Neutral Agree 

Strongly 
Agree  

DT1. The demand of our customers varies 
a lot      

DT2. In our industry the product and brand 
features vary a lot      

DT3. In our industry the price/quality 
demanded by customers vary a lot      

DT4. In our industry, customers often take 
unpredictable actions      

 
 Technological Turbulence 

 

  Strongly 
Disagree  Disagree Neutral Agree 

Strongly 
Agree  

TT1. The technology in our industry is 
changing rapidly      

TT2. Technological changes provide big 
opportunities in our industry      

TT3. It is very difficult to forecast where the 
technology in our industry will be in the next 
two to three years 

     

TT4. A large number of new product ideas 
have been made possible through 
technological breakthrough in our industry 

     

 
 Innovation performance 

 

  Strongly 
Disagree Disagree Neutral Agree 

Strongly 
Agree  

IP1. Compared to our competitors, our 
business tends to be better at developing new 
products to meet customers’ needs 

     

IP2. Compared to our competitors our business 
tends to be perceived by our customers to be 
more innovative 

     

IP3. Compared to our competitors our business 
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tends to be more effective at capturing ideas 
and making them into new products 
IP4. The number of innovations (new products) 
in our portfolio has been on an increase over 
the last 3 years 

     

IP5. Compared to the industry average, the 
time it takes between the conception of an 
innovation and its introduction into the market 
place is significantly better 

     

 
 Financial performance (revenue or sales growth) 

Please include your sales for the last 3 years 
2013, 2012, 2011 
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Appendix B 
 
Table 1. Items for Innovativeness, Market/demand turbulence, Technological turbulence and 
Performance 
 

Innovativeness 

INV1. We often improve or revise existing products or services  
INV2. We often add new product or services to our existing ranges  
INV3. We often introduce new ranges of products or services not previously offered by this 
company 
INV4. We often reposition existing products or services.  
INV5. We often change the way we make or deliver products or services. 
INV6. We develop product or services that offer greater advantages to consumers than any 
other product or service currently available 
INV7. We develop products or services that better meet the needs of consumers than any 
other product or service currently available 
INV8. We have launched products or services that are the first of their kind in the world 
INV9. We develop products or services that require consumers to substantially alter their 
behavior 
INV10. We have launched products or services for which this organization lacks the 
technological knowledge 
INV11. We have launched products or services for which this organization lacks the business 
experience or knowledge  
 

Market/Demand Turbulence 

DT1. The demand of our customers varies a lot  
DT2. In our industry the product and brand features vary a lot  
DT3. In our industry the price/quality demanded by customers vary a lot 
DT4. In our industry, customers often take unpredictable actions  
 

Technological Turbulence 

TT1. The technology in our industry is changing rapidly  
TT2. Technological changes provide big opportunities in our industry 
TT3. It is very difficult to forecast where the technology in our industry will be in the next 
two to three years 
TT4. A large number of new product ideas have been made possible through technological 
breakthrough in our industry 
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Performance 

IP1. Compared to our competitors, our business tends to be better at developing new products 
to meet customers’ needs 
IP2. Compared to our competitors our business tends to be perceived by our customers to be 
more innovative 
IP3. Compared to our competitors our business tends to be more effective at capturing ideas 
and making them into new products 
IP4. The number of innovations (new products) in our portfolio has been on an increase over 
the last 3 years 
IP5. Compared to the industry average, the time it takes between the conception of an 
innovation and its introduction into the market place is significantly better 
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Appendix C 
 

Item-total statistics tables for the factors 

   
 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

INV1 28,86 50,858 ,472 ,477 ,793 

INV2 29,26 47,625 ,538 ,507 ,784 

INV3 29,82 49,334 ,484 ,481 ,790 

INV4 30,28 46,532 ,626 ,456 ,776 

INV5 30,46 51,151 ,310 ,189 ,805 

INV6 29,66 45,331 ,603 ,756 ,776 

INV7 29,74 43,666 ,734 ,818 ,761 

INV8 30,44 43,068 ,575 ,509 ,779 

INV9 30,62 45,506 ,535 ,419 ,783 

INV10 30,92 51,953 ,226 ,615 ,813 

INV11 30,74 53,339 ,118 ,586 ,826 
Item-total statistics table for Innovativeness 

 
 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

DT1 9,64 8,153 ,612 ,377 ,693 

DT2 10,20 7,796 ,602 ,364 ,698 

DT3 9,50 8,827 ,530 ,303 ,736 

DT4 10,20 8,122 ,544 ,317 ,730 
Item-total statistics table for Market/demand turbulence 

 
 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

TT1 9,30 5,602 ,674 ,482 ,546 

TT2 8,60 7,020 ,444 ,253 ,692 

TT3 9,56 8,088 ,304 ,119 ,758 

TT4 9,32 5,487 ,627 ,437 ,576 
Item-total statistics table for Technological turbulence 
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 Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

IP1 14,64 11,827 ,772 ,713 ,837 

IP2 14,52 12,051 ,787 ,758 ,834 

IP3 14,62 12,444 ,804 ,688 ,834 

IP4 14,58 11,065 ,689 ,487 ,863 

IP5 15,00 13,265 ,548 ,339 ,888 
Item-total statistics table for Performance 
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Appendix D 
 
KMO and Bartlett’s tests tables for the factors 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,776 

Bartlett's Test of Sphericity 

Approx. Chi-Square 173,594 

df 28 

Sig. ,000 
KMO and Bartlett’s tests table for Innovativeness 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,765 

Bartlett's Test of Sphericity 

Approx. Chi-Square 46,996 

df 6 

Sig. ,000 
KMO and Bartlett’s tests table for Market/demand turbulence 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,652 

Bartlett's Test of Sphericity 

Approx. Chi-Square 38,389 

df 3 

Sig. ,000 
KMO and Bartlett’s tests table for Technological turbulence 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,833 

Bartlett's Test of Sphericity 

Approx. Chi-Square 147,248 

df 10 

Sig. ,000 
KMO and Bartlett’s tests table for Performance 
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Appendix E 
 

Factor analysis tables for the factors 

 

Component Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 4,085 51,057 51,057 4,085 51,057 51,057 

2 1,022 12,775 63,832   
3 ,739 9,244 73,076   
4 ,731 9,139 82,214   
5 ,524 6,555 88,769   
6 ,458 5,722 94,492   
7 ,309 3,864 98,355   
8 ,132 1,645 100,000   

Factor analysis table for Innovativeness 
 

 

Component Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2,371 59,274 59,274 2,371 59,274 59,274 

2 ,657 16,431 75,704   
3 ,515 12,875 88,579   
4 ,457 11,421 100,000   

Factor analysis table for Market/demand turbulence 
 

 

Component Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2,026 67,532 67,532 2,026 67,532 67,532 

2 ,623 20,763 88,295   
3 ,351 11,705 100,000   

Factor analysis table for Technological turbulence 
 
 
 
 
 
 

 



50 
 

Component Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 3,446 68,923 68,923 3,446 68,923 68,923 

2 ,724 14,471 83,395   
3 ,414 8,284 91,678   
4 ,258 5,156 96,834   
5 ,158 3,166 100,000   

Factor analysis table for Performance 
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Appendix F 
 

 

Pearson’s correlation matrix 

INV1 INV2 INV3 INV4 INV5 INV6 INV7 INV8 INV9 INV10 INV11 DT1 DT2 DT3 DT4 TT1 TT2 TT3 TT4 IP1 IP2 IP3 IP4 IP5

Pearson 
Correlation

1 ,432** ,384** ,465** ,262 ,409** ,538** ,342* ,260 -,169 -,096 ,216 ,304* ,348* ,084 ,312* ,418** ,113 ,337* ,370** ,559** ,611** ,512** ,325*

Sig. (2-
tailed)

,002 ,006 ,001 ,066 ,003 ,000 ,015 ,069 ,241 ,508 ,131 ,032 ,013 ,561 ,028 ,003 ,435 ,017 ,008 ,000 ,000 ,000 ,021

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,432** 1 ,627** ,395** ,201 ,428** ,486** ,359* ,223 ,039 ,061 ,030 ,175 ,118 -,032 ,154 ,348* ,103 ,442** ,399** ,516** ,399** ,426** ,454**

Sig. (2-
tailed)

,002 ,000 ,004 ,161 ,002 ,000 ,010 ,120 ,786 ,675 ,838 ,225 ,413 ,824 ,285 ,013 ,476 ,001 ,004 ,000 ,004 ,002 ,001

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,384** ,627** 1 ,297* ,154 ,407** ,467** ,306* ,309* ,035 -,074 ,089 ,285* ,263 ,021 ,384** ,379** ,259 ,599** ,198 ,323* ,289* ,382** ,133

Sig. (2-
tailed)

,006 ,000 ,036 ,285 ,003 ,001 ,031 ,029 ,812 ,610 ,541 ,045 ,065 ,886 ,006 ,007 ,070 ,000 ,168 ,022 ,042 ,006 ,356

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,465** ,395** ,297* 1 ,320* ,439** ,513** ,371** ,469** ,189 ,188 -,026 ,296* ,316* ,177 ,171 ,205 ,059 ,234 ,362** ,366** ,377** ,547** ,319*

Sig. (2-
tailed)

,001 ,004 ,036 ,023 ,001 ,000 ,008 ,001 ,188 ,192 ,859 ,037 ,025 ,220 ,234 ,153 ,684 ,102 ,010 ,009 ,007 ,000 ,024

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,262 ,201 ,154 ,320* 1 ,291* ,211 ,176 ,238 ,067 -,008 -,045 ,040 ,102 ,223 ,185 ,028 -,175 ,168 ,338* ,342* ,226 ,174 ,121

Sig. (2-
tailed)

,066 ,161 ,285 ,023 ,040 ,142 ,220 ,096 ,643 ,954 ,756 ,783 ,483 ,119 ,197 ,848 ,225 ,243 ,016 ,015 ,115 ,226 ,403

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,409** ,428** ,407** ,439** ,291* 1 ,828** ,496** ,406** -,062 -,147 -,061 ,227 ,084 ,032 ,139 ,203 -,012 ,480** ,527** ,479** ,468** ,562** ,542**

Sig. (2-
tailed)

,003 ,002 ,003 ,001 ,040 ,000 ,000 ,003 ,668 ,308 ,674 ,112 ,562 ,828 ,336 ,158 ,934 ,000 ,000 ,000 ,001 ,000 ,000

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,538** ,486** ,467** ,513** ,211 ,828** 1 ,621** ,388** ,106 ,003 ,069 ,218 ,231 -,022 ,139 ,264 -,068 ,514** ,485** ,493** ,549** ,640** ,591**

Sig. (2-
tailed)

,000 ,000 ,001 ,000 ,142 ,000 ,000 ,005 ,465 ,984 ,633 ,129 ,106 ,879 ,335 ,064 ,637 ,000 ,000 ,000 ,000 ,000 ,000

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,342* ,359* ,306* ,371** ,176 ,496** ,621** 1 ,507** ,149 -,020 ,077 ,198 ,158 ,070 ,106 ,349* -,047 ,365** ,444** ,429** ,337* ,378** ,210

Sig. (2-
tailed)

,015 ,010 ,031 ,008 ,220 ,000 ,000 ,000 ,302 ,889 ,596 ,169 ,274 ,627 ,462 ,013 ,744 ,009 ,001 ,002 ,017 ,007 ,144

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,260 ,223 ,309* ,469** ,238 ,406** ,388** ,507** 1 ,176 ,100 ,112 ,248 ,332* ,333* ,078 ,226 ,094 ,312* ,336* ,311* ,243 ,357* ,122

Sig. (2-
tailed)

,069 ,120 ,029 ,001 ,096 ,003 ,005 ,000 ,221 ,488 ,439 ,082 ,018 ,018 ,592 ,114 ,516 ,027 ,017 ,028 ,090 ,011 ,400

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

-,169 ,039 ,035 ,189 ,067 -,062 ,106 ,149 ,176 1 ,721** ,071 -,054 ,343* ,031 -,225 ,012 -,160 -,094 ,110 ,116 ,103 ,126 ,126

Sig. (2-
tailed)

,241 ,786 ,812 ,188 ,643 ,668 ,465 ,302 ,221 ,000 ,622 ,707 ,015 ,833 ,117 ,934 ,266 ,518 ,448 ,421 ,477 ,382 ,382

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

-,096 ,061 -,074 ,188 -,008 -,147 ,003 -,020 ,100 ,721** 1 -,116 -,088 ,125 ,057 -,189 -,065 -,171 -,213 ,097 ,085 ,068 ,119 ,132

Sig. (2-
tailed)

,508 ,675 ,610 ,192 ,954 ,308 ,984 ,889 ,488 ,000 ,424 ,546 ,388 ,694 ,188 ,651 ,235 ,137 ,502 ,558 ,637 ,410 ,359

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,216 ,030 ,089 -,026 -,045 -,061 ,069 ,077 ,112 ,071 -,116 1 ,483** ,466** ,497** ,319* ,284* ,333* ,278 -,032 ,104 ,050 ,035 -,089

Sig. (2-
tailed)

,131 ,838 ,541 ,859 ,756 ,674 ,633 ,596 ,439 ,622 ,424 ,000 ,001 ,000 ,024 ,046 ,018 ,050 ,824 ,470 ,732 ,811 ,540

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,304* ,175 ,285* ,296* ,040 ,227 ,218 ,198 ,248 -,054 -,088 ,483** 1 ,477** ,467** ,280* ,148 ,525** ,368** -,005 ,047 -,059 ,062 ,069

Sig. (2-
tailed)

,032 ,225 ,045 ,037 ,783 ,112 ,129 ,169 ,082 ,707 ,546 ,000 ,000 ,001 ,049 ,304 ,000 ,009 ,974 ,747 ,684 ,670 ,633

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,348* ,118 ,263 ,316* ,102 ,084 ,231 ,158 ,332* ,343* ,125 ,466** ,477** 1 ,346* ,116 ,286* ,196 ,223 ,180 ,393** ,294* ,367** ,133

Sig. (2-
tailed)

,013 ,413 ,065 ,025 ,483 ,562 ,106 ,274 ,018 ,015 ,388 ,001 ,000 ,014 ,422 ,044 ,173 ,120 ,210 ,005 ,038 ,009 ,356

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,084 -,032 ,021 ,177 ,223 ,032 -,022 ,070 ,333* ,031 ,057 ,497** ,467** ,346* 1 ,280* ,041 ,405** ,157 -,036 -,003 -,059 ,062 -,122

Sig. (2-
tailed)

,561 ,824 ,886 ,220 ,119 ,828 ,879 ,627 ,018 ,833 ,694 ,000 ,001 ,014 ,049 ,778 ,004 ,275 ,803 ,984 ,684 ,670 ,399

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,312* ,154 ,384** ,171 ,185 ,139 ,139 ,106 ,078 -,225 -,189 ,319* ,280* ,116 ,280* 1 ,486** ,303* ,639** ,075 ,208 ,047 ,077 -,143

Sig. (2-
tailed)

,028 ,285 ,006 ,234 ,197 ,336 ,335 ,462 ,592 ,117 ,188 ,024 ,049 ,422 ,049 ,000 ,033 ,000 ,606 ,147 ,743 ,593 ,321

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,418** ,348* ,379** ,205 ,028 ,203 ,264 ,349* ,226 ,012 -,065 ,284* ,148 ,286* ,041 ,486** 1 ,119 ,404** ,332* ,448** ,366** ,321* -,042

Sig. (2-
tailed)

,003 ,013 ,007 ,153 ,848 ,158 ,064 ,013 ,114 ,934 ,651 ,046 ,304 ,044 ,778 ,000 ,410 ,004 ,018 ,001 ,009 ,023 ,773

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,113 ,103 ,259 ,059 -,175 -,012 -,068 -,047 ,094 -,160 -,171 ,333* ,525** ,196 ,405** ,303* ,119 1 ,314* -,176 -,124 -,123 -,130 -,103

Sig. (2-
tailed)

,435 ,476 ,070 ,684 ,225 ,934 ,637 ,744 ,516 ,266 ,235 ,018 ,000 ,173 ,004 ,033 ,410 ,027 ,222 ,390 ,394 ,369 ,478

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,337* ,442** ,599** ,234 ,168 ,480** ,514** ,365** ,312* -,094 -,213 ,278 ,368** ,223 ,157 ,639** ,404** ,314* 1 ,305* ,377** ,222 ,320* ,307*

Sig. (2-
tailed)

,017 ,001 ,000 ,102 ,243 ,000 ,000 ,009 ,027 ,518 ,137 ,050 ,009 ,120 ,275 ,000 ,004 ,027 ,031 ,007 ,121 ,024 ,030

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,370** ,399** ,198 ,362** ,338* ,527** ,485** ,444** ,336* ,110 ,097 -,032 -,005 ,180 -,036 ,075 ,332* -,176 ,305* 1 ,828** ,737** ,588** ,426**

Sig. (2-
tailed)

,008 ,004 ,168 ,010 ,016 ,000 ,000 ,001 ,017 ,448 ,502 ,824 ,974 ,210 ,803 ,606 ,018 ,222 ,031 ,000 ,000 ,000 ,002

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,559** ,516** ,323* ,366** ,342* ,479** ,493** ,429** ,311* ,116 ,085 ,104 ,047 ,393** -,003 ,208 ,448** -,124 ,377** ,828** 1 ,791** ,576** ,428**

Sig. (2-
tailed)

,000 ,000 ,022 ,009 ,015 ,000 ,000 ,002 ,028 ,421 ,558 ,470 ,747 ,005 ,984 ,147 ,001 ,390 ,007 ,000 ,000 ,000 ,002

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,611** ,399** ,289* ,377** ,226 ,468** ,549** ,337* ,243 ,103 ,068 ,050 -,059 ,294* -,059 ,047 ,366** -,123 ,222 ,737** ,791** 1 ,623** ,502**

Sig. (2-
tailed)

,000 ,004 ,042 ,007 ,115 ,001 ,000 ,017 ,090 ,477 ,637 ,732 ,684 ,038 ,684 ,743 ,009 ,394 ,121 ,000 ,000 ,000 ,000

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,512** ,426** ,382** ,547** ,174 ,562** ,640** ,378** ,357* ,126 ,119 ,035 ,062 ,367** ,062 ,077 ,321* -,130 ,320* ,588** ,576** ,623** 1 ,542**

Sig. (2-
tailed)

,000 ,002 ,006 ,000 ,226 ,000 ,000 ,007 ,011 ,382 ,410 ,811 ,670 ,009 ,670 ,593 ,023 ,369 ,024 ,000 ,000 ,000 ,000

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Pearson 
Correlation

,325* ,454** ,133 ,319* ,121 ,542** ,591** ,210 ,122 ,126 ,132 -,089 ,069 ,133 -,122 -,143 -,042 -,103 ,307* ,426** ,428** ,502** ,542** 1

Sig. (2-
tailed)

,021 ,001 ,356 ,024 ,403 ,000 ,000 ,144 ,400 ,382 ,359 ,540 ,633 ,356 ,399 ,321 ,773 ,478 ,030 ,002 ,002 ,000 ,000

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

INV1

INV2

INV3

INV4

INV5

INV6

INV7

INV8

INV9

INV10

INV11

DT1

DT2

DT3

DT4

TT1

TT2

TT3

TT4

IP1

IP2

IP3

IP4

IP5

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).


