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Measuring Employee Innovation: A Review of Existing Scales and the Development of the 
Innovative Behavior and Innovation Support Inventories across Cultures 

 
 
ABSTRACT 
Purpose - The paper develops a model of employee innovative behavior conceptualizing it as 
distinct from innovation outputs and as a multi-faceted behavior rather than a simple count of 
‘innovative acts’ by employees. It understands individual employee innovative behaviors as a 
micro-foundation of firm intrapreneurship that is embedded in and influenced by contextual 
factors such as managerial, organizational and cultural support for innovation. Building from 
a review of existing employee innovative behavior scales and theoretical considerations we 
develop and validate the Innovative Behavior Inventory (IBI) and the Innovation Support 
Inventory (ISI). 
Design/methodology/approach – Two pilot studies, a third validation study in the Czech 
Republic and a fourth cross-cultural validation study using population representative samples 
from Switzerland, Germany, Italy and the Czech Republic (N=2812 employees and 450 
entrepreneurs) were conducted. 
Findings - Both inventories were reliable and showed factorial, criterion, convergent and 
discriminant validity as well as cross-cultural equivalence. Employee innovative behavior 
was supported as comprising of idea generation, idea search, idea communication, 
implementation starting activities, involving others and overcoming obstacles. Managerial 
support was the most proximal contextual influence on innovative behavior and mediated the 
effect of organizational support and national culture. 
Originality/value - The paper advances our understanding of employee innovative behavior 
as a multi-faceted phenomenon and the contextual factors influencing it. Where past research 
typically focuses on convenience samples within a particular country, we offer first robust 
evidence that our model of employee innovative behavior generalizes across cultures and 
types of samples. Our model and the IBI and ISI inventories enable researchers to build a 
deeper understanding of the important micro-foundation underpinning intrapreneurial 
behavior in organizations and allow practitioners to identify their organizations’ strengths and 
weaknesses related to intrapreneurship.  
 
Keywords: Intrapreneurship; innovative behavior; innovation support; validation; 
cross-cultural; inventory. 

 

1. Introduction 

 Innovation and intrapreneurship are key drivers underlying the competitive advantage 

of organizations. The flourishing literature on intrapreneurship seeks to leverage 

entrepreneurial and innovative spirit for larger organizations (Hornsby et al., 1999; Parker, 

2011; Park et al., 2014). Employee individual innovative behavior constitutes a micro-

foundation (Felin et al., 2015) of organizational innovation and intrapreneurship. Yet, it is 

less well established how such individual employee intrapreneurial, innovative behavior 
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should be measured (Adams et al., 2006). Studies typically consider either simplistic overall 

measures, or single out particular aspects of employee innovative behavior. They are typically 

conducted in one country, often in one particular organization, considering a convenience 

sample of a particular type of employees such as R&D professionals (for an exception 

Patterson et al., 2005).  

In this paper, we provide a brief review of existing measures of employee innovative 

behavior. Very few studies measure employee innovative behavior as a multidimensional 

construct (e.g., de Jong and den Hartog, 2010) but none examine cross-cultural validity and 

go beyond selective samples. Hence it is unclear whether these measures are valid in other 

countries and samples. Existing measures also often mix aspects of innovative behavior with 

outcomes or ignore essential features of innovative behavior such as idea search. 

Another stream of literature explores the contextual factors facilitating individual 

employee innovative behavior. For instance, research on organizational climate for 

innovation and creativity has been summarized in meta-analyses (Amabile et al., 1996; 

Hunter et al., 2007), as has research on leadership and innovation (Hammond et al., 2011; 

Rosing et al., 2011). Yet the results are often less clear than expected (Rosing et al., 2011), 

and a lack of differentiation of the dependent variable, i.e. individual employee innovative 

behavior appears to be a contributing factor. Finally, although related research at the country-

level confirms a relationship of culture with innovation and entrepreneurship (Shane, 1992; 

Stephan and Uhlaner, 2010), perceptions of cultural support for innovation are largely 

ignored in studies of employee innovative behaviors. 

The literature might benefit from an integrative measure that captures employee 

innovative behavior in a nuanced manner whilst being sufficiently efficient (i.e., consisting of 

valid and reliable short scales) and applicable to different types of employees and across 

various cultural contexts. This study employs an integrative scale building approach, i.e. 

incorporating existing scales when possible, to develop and validate the Innovative Behavior 
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Inventory and the Innovation Support Inventory. Our core contribution is methodological in 

nature. By integrating theoretical considerations and existing scales, we offer validated multi-

facetted and cross-culturally equivalent measures of employee innovate behavior and its 

immediate contextual determinants. We validate scales in representative samples and 

different sample types (employees vs. entrepreneurs) across the working population in four 

different countries. This is a significant step forward from past research, where scales are 

often narrow and only validated for specific samples in particular countries.  

2. An integrative model of employee innovative behavior and its support  

Intrapreneurship, i.e. entrepreneurship within existing organizations or corporate 

entrepreneurship, is attracting increasing attention in the management and entrepreneurship 

literatures (e.g., Hornsby et al., 1999; Parker, 2011), especially at the organizational level (de 

Jong and Wennekers, 2008; Rauch et al., 2009). 

This paper focuses on the individual level as it is individuals or groups of individuals who 

act in the intrapreneurship process. Most scholars consider individual innovative behavior - 

such as creatively recombining resources to exploit opportunities - to be an integral part of 

entrepreneurship (Shane, 2012). Despite some differences, intrapreneurship and employee 

innovation both entail innovative activities, overcoming barriers and have business 

consequences (de Jong and Wennekers, 2008). Indeed individual-level employee innovative 

behavior can be seen as underlying intrapreneurship, a construct that is typically located at the 

firm level. Thus, employee innovative behavior is a micro-foundation (Felin et al., 2015) of 

organizational intrapreneurship. We define employee innovative behavior in this paper as 

behaviors through which employees generate or adopt new ideas and make subsequent efforts 

to implement them. 

Innovative behavior has multiple facets that unfold over time. Typically, idea generation 

and subsequent idea implementation are differentiated as the main building blocks of 
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innovation (Krause 2004; Bledow et al., 2009). Innovation is also social in nature, such as 

when others need to be influenced and convinced about the value of an idea or their help 

needs to be mobilized to implement novel ideas. Past research on employee innovative 

behavior and intrapreneurship tends to focus on simplified models of employee innovative 

behavior (Zhou and George, 2001; Janssen, 2000; Krause, 2004). We propose a 

complementary, more fine-grained model of employee innovative behavior that captures main 

facets of individual employee behaviors involved in innovation, which we discuss next.  

 

2.1 Employee innovative behavior 

When reviewing past research and scales measuring employee innovative behavior we 

found that the understanding of employee innovative behavior can range from being viewed 

as one homogenous concept (e.g., Scott and Bruce, 1994) to detailed lists of up to 16 facets 

(de Jong and Wennekers, 2008). The more comprehensive lists, however, intermixed 

qualitative different constructs including personality traits (such as risk taking), specific 

behaviors (such as internal coalition building) and clusters of behaviors (such as 

championing). Across our review of relevant scales and literature, we could most consistently 

identify six key facets of innovative behavior that should lead to innovation outputs. We 

disregarded personality traits and focused on the specific behaviors that make up broader 

concepts such as championing. 

Traditionally, researchers considered individual creativity (e.g., Amabile et al., 1996; 

Hunter et al., 2007) to be the basis of innovation in organizations. Idea generation as a 

behavioral aspect of creativity is thus present in all studies of employee innovative behavior 

(de Jong, and den Hartog, 2010; Tierney, Farmer, and Graen, 1999; Scott, and Bruce, 1994; 

Zhou, and George, 2001; Janssen, 2000). Rather than generating ideas, innovative activity 

may also be triggered by individuals searching for new ideas in their environment. The idea 

search perspective is consistent with findings that entrepreneurial and innovative activities 
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may be based on searches of existing knowledge sources (e.g., Tang et al., 2012). However, it 

is largely underresearched (Park et al., 2014), even though both idea generation and search 

are seen as valid paths into entrepreneurship (Davidsson, 2015).   

Successful innovation requires that novel ideas are acted upon and implemented (e.g., de 

Jong and Wennekers, 2008; Bledow et al., 2009). Employees in organizations are rarely able 

to implement ideas on their own and often have to receive permission from their managers. 

Thus, an important aspect of innovative behavior is to communicate the idea to colleagues 

and managers to receive their feedback (Binnewies et al., 2007). In existing research, this 

facet of innovative behavior is often “hidden”, either as a part of a broadly defined creativity 

construct (Zhou and George, 2001; Baer and Oldham, 2006), or it is equated with idea 

championing (de Jong and den Hartog, 2010). Even though championing refers to a cluster of 

different activities of particular champions (Howell et al., 2005). Once an idea is approved, 

further resources such as time, money and people are allocated to start the implementation 

process.  

Idea implementation typically involves the nomination of an innovation champion – a key 

individual who takes responsibility to implement the idea (Howell et al., 2005; Lukes, 2012). 

The innovation champion starts implementation activities by preparing plans for 

implementation. This entails anticipating problems and proactively developing contingency 

plans (Crant, 2000), as well as acquiring funds and resources (e.g., Scott and Bruce, 1994). 

He/she involves other people in the implementation, communicates a vision of what the 

innovation entails, and displays enthusiasm and confidence about it (Howell et al., 2005). A 

key challenge in the implementation stage is to overcome obstacles, barriers and resistance 

(Howell et al., 2005). This is achieved by adapting the idea or implementation plans until a 

product, service or process has been improved and is used in the organization and, thus, 

innovation outputs have been achieved. Notably innovation outputs have been inconsistently 

defined in the literature, and are sometimes confounded with implementation activities (de 
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Jong and den Hartog, 2010). We define outputs as reports of achieved changes, i.e., 

implemented novel ideas that changed products, services or processes in an organization.   

2.2 Innovation support 

Individual employee innovative behavior can be facilitated or hampered by contextual 

factors. There is a wealth of research on contextual factors facilitating individual employee 

innovative behavior. Conceptually it is useful to think of individuals as being embedded in 

increasingly distal layers of context (e.g., Leung et al., 2005). Layers of context more 

proximal to an individual, such as the immediate manager and the organization, will exert a 

greater influence on that individuals’ innovative behavior than more distal layers of context, 

such as national culture. At the same time, lower layers of context are necessarily part of and 

are influenced by more distal layers. For instance, leadership styles and organizational 

cultures are shaped by wider national cultures (House et al., 2004). Contexts that signal 

clearly that innovative behavior is desired and supported, i.e., that legitimize such behaviors, 

in turn encourage individual employees to not hold back and generate, search for, 

communicate and implement ideas. Past research has identified three important contextual 

influences for innovating employees: their managers, features of the organization they work 

in, and wider national culture.   

With regard to the role of managers, past research has explored the effects of a range of 

different leadership styles - with mixed findings (e.g., see the meta-analyses by Hammond et 

al., 2011 and Rosing et al., 2011). One aspect that receives consistent support is 

leader/manager support for employee innovation (Hunter et al., 2007 meta-analysis). 

Managerial support can be described as a perception that an employee’s supervisor is 

supportive of new and innovative ideas (Oldham and Cummings, 1996).  

With regard to the organizational level, research has focused on organizational support. 

This includes the organization making resources available for the implementation of new 

ideas and the encouragement of innovation including top management support and use of 
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rewards (e.g., Hunter et al., 2007). From the employees’ perspective, the perception that such 

organizational support for innovation is available is important and encourages them to engage 

in innovative behavior (e.g., Amabile et al., 1996; Patterson et al., 2005).   

Compared to managerial and organizational support for innovation, research on employee 

innovative behavior has largely ignored the influences of national culture. Yet related 

research at the country-level confirms a relationship of culture with innovation and 

entrepreneurship (Shane, 1992; Stephan and Uhlaner, 2010). National culture is assumed to 

influence organizational culture since organizations are embedded in national cultures (e.g., 

House et al., 2004). House et al. (2004) in the study of 61 societies present supporting 

evidence. Moreover, they showed that effective leadership styles are influenced by both 

organizational culture and national culture reflecting the fact that deep-seated sociocultural 

assumptions shape managers’ and employees’ behavior. 

We focus our model and measures specifically on innovation-related managerial, 

organizational and cultural support. Innovation will benefit from being explicitly legitimized 

by innovation-supportive managers, organizations and national culture. Moreover, our review 

of the leadership and organizational literature suggests that specific innovation-related 

measures are more likely to yield consistent findings. 

 

Building on and extending past research, we suggest a theoretical model consisting of 

employee innovative behavior (seen as a multi-faceted construct that reflects key aspects of 

innovation – idea generation, idea search, idea communication, implementation starting 

activities, involving others and overcoming obstacles),  innovation outputs (results achieved 

by engaging in innovative behavior), and key contextual influences on employee innovative 

behavior. We propose that managerial support is the most proximal contextual influence on 

employee innovative behavior, which in turn is influenced by organizational support (as 
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managers are embedded within organizations), and that organizational support will be 

influenced by national culture support for innovation.  

3. A review of existing measures of creativity, employee innovative behavior and 

innovation support  

In the following text, we provide a review of existing measures of innovative behavior and 

innovation support (Table 1) that we built on and integrated in our measurement instrument. 

Our review also allowed us to identify those aspects of innovative behavior that have not been 

sufficiently operationally defined in past research.  

Existing innovation measures can be grouped into six categories (Table 1) (1) measures of 

creativity and innovativeness as a personality trait, (2) unidimensional measures of innovative 

behavior at work, (3) measures of innovation champion behavior, (4) multidimensional 

measures of innovative activity, including innovation outputs, (5) measures of organizational 

innovation support, and (6) measures of managerial innovation support.  

First, measures of personal creativity and innovativeness are closely related to the idea 

generation facet in our model. However, none of the existing measures is directly applicable 

for measuring idea generation with a focus on behavior. Rather, existing measures capture 

personality (Kirton, 1976; Jackson, 1994) or supervisor-rated creativity (Tierney et al., 1999). 

For our measure, we adapted items from Jackson (1994) that focus on work-related activities. 

Second, unidimensional measures of innovative behavior at work are well-established 

(Scott and Bruce, 1994; Zhou and George, 2001) and usually include a mix of items capturing 

idea generation as well as idea implementation aspects. Baer and Oldham (2006) later used 

four items from Zhou and George (2011) as an overall measure for creativity, which mixes 

aspects of idea generation and idea communication. Janssen (2000) first differentiated 

between idea generation, idea promotion and idea realization, but because of high 

intercorrelations between the three scales concluded that they measure one construct of 
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employee innovative behavior. A similar conclusion was reached by Kleysen and Street 

(2001). However, differentiating the constituting facets of employee innovative behavior is 

important to aid further theory building, for instance, to understand what types of innovative 

behaviors are most effective in which situations.  We integrated items in our measure that are 

frequently used (e.g., Scott and Bruce, 1994) whilst paying attention to differentiating 

innovation facets.  

Third, some measures focus solely on the behavior of innovation champion (e.g., Shane 

and Venkataraman, 1995) and thus capture only the implementation stage. Howell et al. 

(2005) developed and validated a champion behavior measure capturing three different 

aspects of championing behavior that is, despite its initial focus on product innovation 

champions, applicable to a broader range of employees. We incorporated their items for 

measuring the distinct aspects of implementation of innovation.  

 

------------------------------------------ 

Insert Table 1 about here 

------------------------------------------- 

 

Fourth, multidimensional measures of employee innovative behavior include various 

aspects on innovative behavior as well as the measurement of innovation outputs (Hornsby et 

al., 1999; Krause, 2004; Dorenbosch et al., 2005; Lau et al., 2012 – see Table 1 for details). 

The best developed measure is by de Jong and den Hartog (2010) who created a 

multidimensional scale with four distinct innovative behaviors (idea generation, exploration, 

championing and implementation) and an independent measure of innovation outputs. But 

even in this case, several shortcomings exist. Two subscales were measured by two items 

only, which means that these scales cannot be used in cross-cultural comparison as 

measurement equivalence cannot be established through the common structural equation 

modelling tests (Vandenberg and Lance, 2000). The distinct aspects of implementation were 
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captured in a summary fashion by three rather general items only. Nevertheless, their work is 

a valuable contribution and several items overlap with our measure1.  

Fifth, other measures are focused on factors supporting innovation. This topic received 

more attention in previous research (Hunter et al., 2007 for a meta-analytic review of climate 

for creativity), thus we report in Table 1 only the six studies that align with our intent to 

capture core aspects of managerial and organizational support.   

Organizational climate for innovation measures capture employee perceptions of resource 

supply and [organizational] support for innovation (Scott and Bruce, 1994), constructive 

feedback, reward, mechanisms for developing new ideas and shared vision on the 

organizational level (Amabile et al., 1996). Zhou and George (2001) provided a shorter 4-

item measure covering several aspects of perceived organizational support for creativity. The 

most comprehensive study of organizational climate (Patterson et al., 2005) used an 

innovation and flexibility scale as one of 17 scales measuring organizational climate and 

demonstrated its predictive validity for innovation outcomes. From these existing scales, we 

found the measure by Scott and Bruce (1994) the most useful as it focuses directly and in a 

sufficient detail on organizational support for innovation. 

Sixth, specific measures of managerial support for innovation include Baer and Oldham’s 

(2006) support for creativity [by managers and coworkers] who captured managerial support 

and team climate towards innovation; and Tierney and Farmer’s (2004) measure of creativity 

encouragement, task support and team facilitation. Other measures of supervisor support (e.g. 

in KEYS, Amabile et al., 1996) are not specifically focused on the innovative behavior of 

subordinates. 

To sum up, some aspects of innovative behavior such as idea search or implementation 

starting activities have not received much attention in previous research. Past research also 

does not differentiate facets of idea communication such as communication of the initial idea 

                                                 
1 Their scale was published after we collected our data. Thus, we could not incorporate their items and scales in our measure.  
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vs. involving others in the implementation stage. Concerning supporting contextual factors, 

we identified no measure for cultural support for innovation. Past research has focused on 

single countries, mainly the US, the Netherlands and the UK (e.g., Patterson et al., 2005, de 

Jong and den Hartog, 2010), and often samples consistent of a few hundred employees. Thus, 

there is merit in integrating and extending existing measures to underresearched aspects of 

employee innovative behavior, and to validate such an integrative measure across multiple 

samples and countries.  

 

4. Scale development 

4.1 Study 1: Construction of item pool  

We created an item pool based on existing scales, and where facets of innovation were 

not well covered we developed items in line with our theoretical model. The item pool was 

derived based on repeated discussions and consensus among four experts with academic and 

innovation consulting experience. We used or modified items from previous research that 

corresponded to innovation facets in our model and were easy to understand for a broad 

audience beyond R&D professionals. For instance, we avoided the word “innovation” and 

rather used “new idea” (Table 2 for examples).  For idea generation 3 items from Jackson 

(1994) were used and 5 items newly developed. For other facets, the use of items was as 

follows: idea search (1 item from Scott and Bruce, 1994, 3 new items), idea communication 

(1 item from Howell et al., 2005, 9 new items), implementation starting activities (2 items 

from Scott and Bruce, 1994, 1 new item), involving others (3 items from Howell et al., 2005, 

2 new items), overcoming obstacles (4 items from Howell et al., 2005, 2 new items), 

innovation outputs (5 new items), managerial support (1 item from Shane and Venkataraman, 

1995, 1 item from Madjar et al., 2002, 8 new items), organizational support (8 items from 

Scott and Bruce, 1994, 3 new items) and cultural support (3 items from Stephan, 2008, 2 new 
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items). The item inventory was developed in Czech and English. Respondents answered all 

items on Likert-type scale ranging from 1 – fully disagree to 5 – fully agree, i.e., higher value 

represents more innovation. The pilot study sample were 96 graduate students from a Czech 

University, that were employed full-time or part-time in the last twelve months. After 

statistical analyses (correlation analysis, exploratory factor analysis, scale reliabilities) which 

are available upon request, we reformulated five items, added two items and cut the total 

number to 54 items in 10 scales.  

4.2 Study 2: Pilot study on criterion validity  

The revised version of the inventories was translated from English to Italian, German and 

French by experienced translators and then back-translated by independent translators. We 

piloted the inventory on university student samples in Germany, Italy and Switzerland 

(N=157) to ensure that the inventories were applicable across cultures. To ensure that items 

were meaningful in a work context, N=172 employees of a large Czech automotive company 

rated the same version. Through exploratory factor analyses and analyzing scale reliabilities 

the inventories were shortened to 35 items (see Table 2), e.g., dropping cross-loading items 

and items with low loadings (Tabachnick and Fidell, 2007).  

 

----------------------------------------- 

Insert Table 2 about here 

----------------------------------------- 

After Study 1 and 2, the Innovative Behavior Inventory (IBI) consists of 23 work-related 

innovative behavior items in six scales and the Innovation Support Inventory (ISI) is 

composed of 12 items in three scales (Table 2 for details).  

Criterion validity. We validated our measure with the objective data received from the 

above mentioned automotive company. As a part of their continuous improvement system the 

company tracks the number of suggested and successfully implemented ideas. This 
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information regarding the last year was separately available for managers vs. non-managers. 

Managers suggested significantly more ideas per capita than non-managers (χ2 = 77.3, df=1, p 

< .001) and had more successfully implemented ideas (χ2 = 65.7, df =1, p < .001). The most 

closely corresponding scales in IBI are idea generation and idea communication 

(corresponding to ideas suggested) and innovation outputs (corresponding to ideas 

successfully implemented). An analysis of variance based on managerial status revealed that 

managers reported generating more ideas than non-managers (F = 11.12, df = 1, p < .005, eta-

square .071), communicating ideas more (F = 6.45, df = 1, p < .05, eta-square .042) and 

higher innovation outputs (F = 8.47, df = 1, p < .005, eta-square .054). Therefore, the results 

based on the IBI and the company system corresponded. We interpret this as an evidence for 

the criterion validity of three IBI scales. We did not validate the implementation starting 

activities, involving others and overcoming obstacles scales, because the items used were 

based on previously validated measures (Scott and Bruce, 1994, Howell et al., 2005). 

4.3 Study 3: Factorial, convergent, and discriminant validity 

Sample. The sample consisted of N=267 employees from diverse industry branches 

(72% manufacturing, 11% trade, 10% ICT, 7% business services) working for international 

firms in the Czech Republic. All employees are or were involved in implementing ideas in 

their current organization in the last year. Sixty percent of the employees worked in 

companies with 250 or more employees, 69% were male, 54% had university education, and 

61% were 25 to 34 years old. Moreover, 10% were blue collar employees, 52% white collar 

employees and the 38% managers.  

Factorial validity. Using structural equation modeling (AMOS 17, Arbuckle, 2008) we 

tested our model in which innovation outputs are determined by employee innovative 

behaviors, and in turn contextual factors as described in the theoretical model (Figure 1). The 

model fitted the data well with RMSEA =.045 90%CI .039-.051, CFI =.913, TLI =.905, and 
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χ2 =842.02, df =544. It supported the factorial validity of the IBI and ISI. All items loaded 

significantly and substantially on their corresponding factor. The factor loadings 

(standardized regression weights in CFA) are displayed in Table 2. Moreover, innovative 

behavior was substantiated as a second-order factor consisting of six first-order factors 

(Figure 1). Cronbach’s Alphas ranged from .60 to .88 (Table 3) for all scales, which is 

satisfactory for this stage of research (DeVellis, 1991) and considering the low number of 

items per scale (Cortina, 1993). Following the suggestion of a reviewer, we added additional 

paths from cultural and organizational support to innovative behavior and from cultural, 

organizational and managerial support to innovation outputs. The analyses primarily 

supported our model as shown in Figure 1. Detailed analyses are available upon request. 

--------------------------------------------------- 

Figure 1, Table 3 and 4 about here 

-------------------------------------------------- 

Convergent and discriminant validity. We sought to establish evidence for convergent and 

discriminant validity for the IBI and ISI. We selected existing scales that capture similar 

constructs to the scales included in IBI and ISI to establish convergent validity (Table 4). For 

instance, the leader-member exchange scale (Graen and Uhl-Bien, 1995) should overlap with 

managerial support. Discriminant validity is examined by scale correlations to loosely related 

or unrelated constructs, e.g., comparing the same leader-member exchange scale with idea 

generation and idea search. We describe the key results for convergent validity and then for 

discriminant validity.  

First, we checked unidimensionality of all the scales used for establishing convergent and 

discriminant validity. All scales showed unidimensionality in exploratory factor analyses and 

were normally distributed. Cronbach's alphas are reported in Table 4.  

For convergent validity, we used eight items of the creative behavior scale developed by 

Zhou and George (2001; further adapted by Baer and Oldham, 2006) that specifically reflect 
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idea generation (e.g., I often have a fresh approach to problem) and idea communication (e.g., 

I suggest new ways of performing work tasks). As expected this scale correlated strongly with 

the IBI idea generation and communication scales (r=.69, p<.001 and r=.55, p<.001 

respectively) while correlations with other IBI facet scales were lower (Table 4). 

Unexpectedly, the creative behavior scale correlated substantially with the IBI innovation 

output scale (r=.53, p<.001). This may be due to the fact that it captures two innovative 

behaviors important for achieving innovation outputs.  

We expected our idea search scale to strongly correlate with four items from scanning and 

search scale (Tang et al., 2012) (e.g., I have frequent interactions with others to acquire new 

information). As expected it correlated strongly with idea search (r=. 58, p<.001) more so 

than with all other IBI scales, with which correlations were moderately strong (Table 4).   

We used Hornsby et al. (1999) entrepreneurial behavior scale covering innovation 

indicators (see Table 1). All items were skewed and correspondingly log-transformed and z-

standardized to make the different response scales comparable (e.g., counts of ideas suggested 

and time estimates). We expected and found the highest correlation of the Hornsby et al.’ 

scale with the IBI innovation outputs scale (r=.35, p<.001). Correlations with the remaining 

innovative behavior scales were lower (Table 4).  

As expected, discriminant validity correlations of the scanning and search, creative 

behavior, and innovation indicators scales with contextual factors (managerial, organizational 

and cultural support) were small, mostly non-significant and lower than correlations with 

other IBI scales (Table 4). This supported discriminant validity of the IBI. 

Concerning contextual factors, we employed the Leader-member exchange scale (Graen 

and Uhl-Bien, 1995, 7 items), organizational support for creativity scale (Zhou and George, 

2001, 4 items) and the entrepreneurial opportunities scale from Stephan (2008, 3 items) to 

compute convergent validity correlations for the managerial, organizational and cultural 

support scales, respectively. As hypothesized the managerial support scale correlated highly 
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and most strongly with leader-member exchange, the organizational support scale with 

organizational support for creativity, and the cultural support scale with cultural 

entrepreneurial opportunities, respectively (Table 4). Also as expected discriminant validity 

correlations of the leader-member exchange, organizational support for creativity, and 

cultural entrepreneurial opportunities scales with the IBI scales were mostly small and lower 

than correlations with the innovation support scales (Table 4). The exceptions were 

significant correlations with idea communication that may be due to the fact that 

communicating ideas to others is easier when it is supported by a manager and organization. 

 

4.4 Study 4: Cross-cultural validation on representative samples of adult population in four 

European cultures  

There is a lack of cross-cultural studies of employee innovative behavior and innovation 

support (Table 1 for the countries in which previous studies were conducted). To provide 

support for the applicability of the IBI and ISI in different countries and occupations, we 

conducted a cross-cultural validation study on representative samples of the adult population 

in four countries. Switzerland occupies consistently the top position of innovation leader in 

official innovation rankings (e.g. Global Innovation Index, 2015), Germany represents the 

strongest European economy and the Czech Republic and Italy constitute examples of eastern 

(and post-communist) and southern European economies. Although all cultures are European, 

they reflect considerable cultural diversity and diversity in terms of their innovation 

performance1. 

Sample. Data were gathered between May and July 2008 using computer assisted 

telephone interviewing (CATI). The data were collected by professional survey vendors using 

random digit dialing on mobile phone numbers. The initial sample included 4795 working-

age adults from Germany (N=1285), Italy (N=1256), Switzerland (N=1250), and the Czech 
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Republic (N=1004). The response rate varied between 26.5 percent in the Czech Republic, 

29.6 percent in Italy, 47.7 percent in Switzerland to 50.1 percent in Germany2.  We checked 

the representativeness of national samples for each country concerning age, gender, education 

level, size of residence and region by comparing them with a country’s census data 

(conducting χ2 tests). All samples were representative, the only exception was Switzerland 

where our sample included older respondents than the population. Since we focus on 

innovative behavior at work, we removed from the sample individuals that were retired, 

unemployed, students or homemakers (n=1498), 36 individuals who were multivariate 

outliers (tested via Mahlanobis distance3) and as well as 450 individuals who were 

entrepreneurs (but see below for additional analysis including entrepreneurs), resulting in a 

sample of 2812 employees for our analysis of the IBI and ISI instruments. The sample by 

countries was 584 Czech Republic, 844 Germany, 587 Italy and 797 Switzerland. 

A small number of missing values existed, which were estimated using the estimation 

maximization procedure (Tabachnick and Fidell, 2007). Analysis with missing cases deleted 

were highly similar.  

Replicating the factor structure. Before establishing cross-cultural equivalence, we 

successfully replicated the factor structure (as shown in Figure 1) in the combined sample of 

Study 4. The model showed good fit.  RMSEA =.039 90%CI .038-.041, CFI =.940, TLI 

=.930, and χ2 =2937.98, df =544. As with Study 3, we explored whether additional direct 

paths from the contextual factors on innovative behavior and innovation output (that were not 

specified in model) would improve model fit. This was not the case.  

Evidence for cross-cultural equivalence of IBI and ISI. Relationships and means can only 

be validly compared across countries if measurement invariance exists. We tested 

measurement invariance with multi-group confirmatory factor analysis (e.g., Kline, 2005; 

                                                                                                                                                        
1 Germany is ranked 12th, the Czech Republic 24th and Italy 31st out of 141 economies worldwide in the Global 
innovation index. 
2 Details on the sampling strategy are available from the authors.  
3 The outlier pattern indicates careless or biased responding.  
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Steenkamp and Baumgartner, 1998) based on maximum likelihood estimation and conducted 

with AMOS 17 (Arbuckle, 2008). We tested whether the factor structures of our scales were 

replicable with the same number of factors (configural equivalence), whether item loadings 

were comparable (metric equivalence), and whether item intercepts were comparable (scalar 

equivalence) across cultures. We also tested whether the full theoretical model, i.e. assuming 

influences from context factors on innovative behavior and in turn on innovation outputs was 

replicable across cultures. Equivalence of item and factor error variances was not tested as 

measurement errors are partialled out in confirmatory factor analyses when estimating 

parameters (Kline, 2005; Vandenberg and Lance, 2000).  

Overall model fit was evaluated using the following fit indices (Kline, 2005; Vandenberg 

and Lance, 2000): Root-mean-square error of approximation (RMSEA) with values <.06 

indicating good model fit, comparative fit index (CFI), Tucker-Lewis index (TLI). For CFI 

and TLI values >.90 indicate sufficient model fit and >.95 good fit. Measurement equivalence 

tests imply comparisons of nested models, i.e., models that are ‘versions’ of each other and 

apply increasingly stringent constraints of equality across samples. For instance, the metric 

invariance model assumes that in addition to equal factor structures the factor loadings are 

also the same across samples, in other words the factor loadings are ‘constraint’ to be the 

same in the multi-group model. Equivalence is supported when the constraint model does not 

fit the data worse than the model it is derived from. To determine whether a model fit was 

worse we follow Cheung and Rensvold (2002) and examine changes in CFI as well as report 

changes in TLI, as model fit is often best judged based on multiple parameters (Steenkamp 

and Baumgartner, 1998; Vandenberg and Lance, 2000). A decrement of CFI by .01 or less 

indicates good measurement invariance, a decrement by more than .02 indicates non-

negligible differences between models (Cheung and Rensvold, 2002; Vandenberg and Lance, 

2000). We do not rely on Chi-square to determine model fit but merely report it for 

completeness, because Chi-square false rejects valid models when sample sizes are large, as 
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is the case here (Steenkamp and Baumgartner, 1998). In addition to overall model fit, 

Modification Indices (MI) and Expected Parameter Changes (EPC) were inspected to 

ascertain ‘local’ fit of parameters. A high MI and EPC for a parameter that is constraint equal 

across cultures points to measurement invariance of that specific parameter; indicating that 

this parameter should vary freely across cultures (e.g., Kline, 2005).  

Full metric and full scalar equivalence are rarely achieved in cross-cultural data (Byrne et 

al., 1989, Steenkamp and Baumgartner, 1998), and we present also tests of partial metric and 

scalar equivalence. Partial metric and partial scalar equivalence exists when at least two items 

per factor show equivalent loadings and intercepts, respectively. This is sufficient to conduct 

valid mean comparisons across cultures (Byrne et al., 1989; Steenkamp and Baumgartner, 

1998). 

Following van de Vijver and Leung (1997), we conduct invariance tests by comparing 

each country sample against the pancultural sample as a comparison sample with the country 

being tested for equivalence being removed from the pancultural sample. Table 5 summarizes 

the equivalence test.  

The analyses support configural, full metric and full scalar invariance of both the first 

and the second-order factors (Models 1 to 5) in the German, Italian and Swiss samples. For 

the Czech sample the intercepts of three items (H2; J5, M5) were not equivalent, hence partial 

scalar equivalence was achieved for the Czech sample along with configural and full metric 

invariance. We fully replicated the theoretical model, i.e. the structural relationships among 

the latent constructs in all cultures (Models 6 in Table 5).    

 

------------------------- 

Table 5 here 

------------------------- 
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IBI across sample types: comparing the innovative behavior of employees and 

entrepreneurs. Entrepreneurship is often associated with innovative behavior, following the 

view that entrepreneurs and their firms introduce novelty into the market place (Rauch et al., 

2009). One way of validating whether the IBI captures relevant aspects of innovative 

behavior is to compare employees with entrepreneurs. If we were to find measurement 

equivalence of the IBI measure across samples of employees and entrepreneurs, then this 

would provide further support for the generalizability of the inventory. Furthermore, we 

would expect mean differences favoring entrepreneurs. We use Study 4 representative 

samples and compare the 2812 employees with 450 entrepreneurs. We focus our comparison 

on the IBI as two of the three context measures (managerial and organizational support) are 

not meaningful for entrepreneurs. For the same reason we exclude the idea communication 

subscale. Employees and entrepreneurs differed systematically in age, gender and education, 

we thus include these variables as covariates in our analyses.  

We followed the same procedure of equivalence testing across samples as outlined 

above. Table 6 displays the results. We find support for configural, metric and scalar 

measurement equivalence (Models 1 to 5 in Table 6) of the IBI in the employee compared to 

the entrepreneur sample. CFI did not deteriorate substantially in any of the nested models, 

thus indicating measurement equivalence. We also found support for the equivalence of the 

structural model, i.e. innovative behavior is predicting innovation outputs with similar 

strength in both samples.  

---------------------------------------  

Table 6 and Figure 3 here  

--------------------------------------- 

We conducted a multivariate ANCOVA to test for mean differences between employees 

and entrepreneurs. We chose a multivariate procedure to account for the correlations among 

the innovative behavior scales. All analysis controlled for gender, education and age and due 
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to missing values on these variables the sample was reduced to 2762. We found a significant 

effect for sample type, i.e. employee vs. entrepreneur (Pillai’s Trace F(6, 2762)=38.07, 

p<.001, eta-square .077). Employees differed from entrepreneurs most strongly in 

implementation starting activities (F(1, 2762)=109.69, p<.001, eta-square .038) and 

overcoming obstacles (F(1, 2762)=97.53, p<.001, eta-square .034). They also differed with 

regard to idea generation (F(1, 2762)=55.76, p<.001, eta-square .020),  idea search (F(1, 

2762)=15.32, p<.001, eta-square .006), but did not significantly differ with regard to 

involving others F(1, 2762)=0.426, n.s.). Employees and entrepreneurs also differed 

significantly in innovation outputs (F(1, 2762)=121.28, p<.001, eta-square .042). Figure 3 

plots these mean differences along with the 95% confidence intervals. Overall, the pattern of 

mean differences on the IBI highlights entrepreneurs as more proactive and persistent than 

employees and somewhat more creative in terms of idea generation – although the two groups 

do not differ with regards to involving others in the innovation. The pattern of results is 

broadly consistent with evidence from research on personality characteristics of 

entrepreneurs, which highlights their proactivity, self-efficacy (which is closely related to 

persistence) and innovativeness and points to no differences with regard to relating to others 

(e.g. agreeableness, see Frese and Gielnik, 2014 for an overview). 

5. Discussion 

Over the course of four studies including diverse and population representative samples 

from four countries, this study developed the theoretically based Innovative Behavior 

Inventory (IBI) and Innovation Support Inventory (ISI). Where past research focuses on 

convenience samples within a particular country, we offer first robust evidence that our 

model of employee innovative behavior generalizes across types of samples (including 

representative samples of employees vs. entrepreneurs) and cultures (through examining 

cross-cultural equivalence). It is also the first study on employee innovative behavior 



 
23 

 

conducted in the context of Central Europe. Our study consolidates and extends prior research 

on innovative behavior in the workplace by proposing an integrative model of individual 

employee innovative behavior. By integrating existing measures of innovative behavior, the 

IBI presents a multi-faceted model of individual employee innovative behavior whilst also 

drawing attention to the importance of contextual factors for supporting individual employee 

innovative behavior in organizations. The IBI and ISI together offer parsimonious measures 

that nevertheless capture the multi-facetted nature of individual employee innovation efforts 

in sufficient detail to enable future research to advance a more nuanced understanding of 

individual innovation at work – an important micro-foundation underpinning organizational-

level intrapreneurship. For instance, different employee skills likely underlie specific 

innovative behaviors such as idea generation vs. idea search or involving others.  

Our study recognizes that employee innovative behavior is also influenced by the 

perceived work environment and support (Amabile et al., 2004, Hunter et al., 2007). We 

extend the contextual drivers to include perceived cultural support for innovation. Our 

findings support the influential role of contextual factors for innovation outputs and are 

consistent with an ‘onion’ model of contextual embeddedness of individual employee 

innovative behavior. Specifically, cultural norms influence organizational cultural support 

towards innovation, which in turn shapes how supportive leaders and managers are of 

employee innovative behavior (see House et al., 2004).  

We developed the IBI and ISI by building on and extending existing scales instead of 

developing a completely new measure. Such an integrative approach enables research to 

progress efficiently. At the same time, our large, multi-country population representative 

samples provide novel evidence on the robustness of some established scales; e.g., items for 

measuring implementation starting activities by Scott and Bruce (1994) and items for 

overcoming obstacles and involving others from Howell et al. (2005). We also developed and 

validated a new idea search scale. Idea search behavior has been largely neglected in previous 
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innovation studies, even though entrepreneurship research highlights the importance of active 

search for opportunities (Tang et al., 2012). Finally, we created new scales of idea generation, 

idea communication, innovation outputs, managerial support and organizational support. 

Although these facets have been covered in previous studies (e.g. Scott and Bruce, 1994; 

Jackson, 1994); the newly created items outperformed many of the existing items in our 

analyses.   

The IBI and ISI showed good factorial validity, good internal reliability, equivalence 

across cultures as well as discriminant, convergent and criterion validity. An underlying six-

factor structure of innovative behavior was established in pilot studies and confirmed by 

confirmatory factor analysis in an independent study. Both inventories constitute useful 

diagnostic tools to identify employee innovative behavior and its support for future research. 

Practitioners may use the IBI and ISI to diagnose the strengths and weaknesses of individuals, 

teams and divisions in an organization and across organizations to develop targeted 

interventions (e.g., creativity trainings, job redesign, or changes in the reward systems for 

managers and employees).  

The study has limitations. First, the cross-sectional research design limits the ability to 

determine causation, although such design is typical and appropriate for scale development 

studies. Future studies should include longitudinal studies. Second, although we draw on 

population representative samples, we focus on European countries. Future research should 

explore whether the IBI and ISI can be employed in non-European countries. Third, we relied 

mostly on self-report, which may bias relationships. However, we used also objective data to 

establish criterion validity in Study 2 and the analysis of mean differences between 

employees and entrepreneurs further confirms validity of the IBI. Future studies may include 

measures such as supervisory assessment of innovative behavior.  

 

6. Conclusion 
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Overall, this paper adds to our understanding of the multi-faceted nature of employee 

innovative behavior and contextual factors supporting innovation. Using an integrative scale 

building approach, it offers reliable measures – Innovative Behavior Inventory (IBI) and 

Innovation Support Inventory (IS) - with good factorial, criterion, convergent, and 

discriminant validity. IBI and ISI offer a concise yet nuanced understanding of the multiple 

facets of employee innovative behavior. For researchers, the suggested theoretical model 

provides an understanding of employee innovative behavior that is measurable and widely 

applicable for different innovation types and employee groups. It offers, to our knowledge, 

the first innovative behavior scale that is tested for broad variety of occupations and is cross-

culturally applicable. It may be useful for research that focuses on individual behavior as a 

microfoundation of intrapreneurship. For managers and practitioners dealing with the topic of 

innovation, an informed understanding of innovative behaviors and innovation supporting 

factors may help them to build on innovation strengths, reduce weaknesses and manage their 

innovation more efficiently.  
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TABLE 1 

A review of existing measures of creativity, innovative work behavior and innovation support 

Study Countries Sample size and 
composition 

Scales and (number of items) Comments to items 

Personal creativity and innovativeness 

Kirton (1976) UK 532 + 276 various 
individuals 

originality (13), efficiency (7), 
group conforming (12) 

focused on personality rather than on work-related behavior 

Jackson (1994) US N.A. - not used for 
innovative work 
behavior research 

innovativeness (8) focused on personality, not on work-related behavior; part of 
Jackson Personality Inventory 

Tierney, 
Farmer, and 
Graen (1999) 

US 191 R&D employees creativity performance (9) supervisor ratings of employee creativity  

Work-related innovative behavior - unidimensional 

Scott, and 
Bruce (1994) 

US 172 R&D 
professionals (+ 26 
managers' ratings) 

innovative behavior (6) one general factor involving both generation and 
implementation of ideas; items well proved in subsequent 
studies, but no differentiation in various aspects of innovative 
behavior 

Zhou, and 
George (2001) 

US 149 employees (+ 
their supervisor's 
ratings) 

creativity (13) despite the name, the scale includes three implementation 
focused items, these are adopted from Scott and Bruce 
(1994), 4 of them used also by Baer and Oldham (2006) 

Janssen (2000) the 
Netherlands 

170 employees (+ 110 
supervisors' ratings) 

idea generation (3), idea promotion 
(3), idea realization (3) 

items partially based on Scott and Bruce (1994), created to 
measure three basic steps in the innovation process, due to 
high intercorrelations viewed as an overall scale of 
innovative work behavior; more distinct aspects of employee 
innovative behavior not taken into account 

Kleysen, and 
Street (2001) 

Canada 225 employees innovative work behavior (14) originally intended as opportunity exploration, generativity, 
formative investigation, championing and application factors, 
however the multidimensional model did not work, thus only 
one overall scale presented 
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Championing behavior 

Shane, 
Venkataraman, 
and MacMillan 
(1995) 

30 
countries, 
none from 
Central 
Europe 

1228 employees from 
4 organizations 

autonomy from norms (8), cross-
functional appeal (4), locus of 
support (3) 

items focused on preferences of rather senior level 
organizational members for championing behaviors, i.e. not 
innovative behavior per se 

Howell, Shea, 
and Higgins 
(2005) 

US 47 innovation 
champion (+ their 
division managers' and 
216 team members' 
ratings) 

expressing enthusiasm and 
confidence about innovation success 
(6), persisting under adversity (6), 
getting the right people involved (3) 

good for measuring innovative behavior in the later stages of 
innovation process; can be used for various occupations  

Work-related innovative behavior – multidimensional 

Hornsby, 
Kuratko, and 
Montagno 
(1999) 

US, Canada 174 US managers, 353 
Canadian managers 

specific entrepreneurial behaviors (6 
open ended questions, out of which 
2 measuring outcomes - ideas 
implemented) 

mixing measures of outputs (e.g., implemented ideas) and 
process (e.g., time spent on thinking about new ideas); trying 
to be exact in capturing numerical outcomes, but difficult to 
answer correctly for many employees 

Krause (2004) Germany 399 managers generation and testing the ideas (5) 
and implementation (3) 

measures different aspects of innovative behavior (e.g., 
involves risk taking) in [one] process of innovation; 
implementation scale measures the results of the innovation 
process  

Dorenbosch, 
van Engen, and 
Verhagen 
(2005) 

the 
Netherlands 

132 non-managerial 
employees 

creativity oriented work behavior 
(10), implementation oriented work 
behavior (6), innovative behavior 
towards the use of computer 
technology (3), innovative behavior 
towards the use of financial 
resources (2) 

EFA only, some cross-loadings, not fully established scale, 
some items not conceptually close, e.g., keeping oneself 
informed with department's financial situation. 

de Jong, and 
den Hartog 
(2010) 

the 
Netherlands 

703 dyads of 
knowledge workers 
and their supervisors 

idea exploration (2), idea generation 
(3), idea championing (2), idea 
implementation (3) + innovative 
output (6) 

Well-developed scale with innovative work behavior as 
second-order factor; high intercorrelations; two scales with 
two items only; subscales focus mainly on the initial phases 
(and do no differentiate between idea generation and idea 
search), only rough overall measure of idea implementation,  
innovative output measure includes making suggestions, 
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producing ideas and acquiring knowledge, i.e. not measuring 
“final” outputs 
 

Lau et al. 
(2012) 

Hong Kong 131 managers in 
postgraduate courses 

innovativeness (3), risk taking (3), 
change orientation (3), opportunism 
(3) 

innovative approach concerning scenario based items, 
questionable rating of response options 

Organizational climate supporting innovation  

Scott, and 
Bruce (1994) 

US 172 R&D 
professionals (+ 26 
managers' ratings) 

resource supply (6), [organizational] 
support for innovation (16) 

covering in detail different aspects of organizational support 
for innovative behavior 

Amabile et al. 
(1996) 

US Overall sample of 
12.525 respondents 
coming from different 
sources 

organizational encouragement [for 
creativity] (15) 

covering in detail organizational culture encouraging 
creativity through constructive feedback, reward, 
mechanisms for developing new ideas and shared vision 

Zhou, and 
George (2001) 

US 149 employees (+ 
their supervisor's 
ratings) 

perceived organizational support for 
creativity (4 items) 

items covering several aspects of organizational support 

Patterson et al. 
(2005) 

UK 6869 employees innovation and flexibility scale (6)  one of 17 scales for organizational climate; besides 
innovation and flexibility scale also reflexivity scale 
predicted subsequent innovation outcomes 

Managerial support 

Baer, and 
Oldham (2006) 

US 170 employees (+ 10 
supervisors' ratings) 

support for creativity by managers 
and coworkers (10) 

managerial and coworker support for creativity is mixed, 
individual items not provided, modified from Madjar et al. 
(2002) who listed 3 items for managerial support 

Tierney, and 
Farmer (2004) 

US 140 R&D employees supervisor creativity-supportive 
behavior (16), employee view of 
creativity expectations (3) 

used as one scale due to high intercorrelations of three 
factors (one of them creativity encouragement, the other two 
more general task support and team facilitation) in the 
supervisor creativity-supportive behavior 

 



 
 
 

34 
 

TABLE 2 

Items of Innovative Behavior Inventory and Innovation Support Inventory (factor 

loadings based on confirmatory factor analysis – Study 3) 

Item 

Factor 

loading 

Innovative Behavior Inventory   

Idea generation 

 I try new ways of doing things at work.  0.686 

I prefer work that requires original thinking.c   0.648 

When something does not function well at work, I try to find new solution.  0.612 

Idea search 

 I try to get new ideas from colleagues or business partners.  0.776 

I am interested in how things are done elsewhere in order to use acquired ideas in 

my own work.  0.771 

I search for new ideas of other people in order to try to implement the best ones.  0.758 

Idea communication 

 When I have a new idea, I try to persuade my colleagues of it.  0.665 

When I have a new idea, I try to get support for it from management.  0.727 

I try to show my colleagues positive sides of new ideas.  0.701 

When I have a new idea, I try to involve people who are able to collaborate on it.  0.46 

Implementation starting activities 

 I develop suitable plans and schedules for the implementation of new ideas. a 0.592 

I look for and secure funds needed for the implementation of new ideas.a 0.505 

For the implementation of new ideas I search for new technologies, processes or 

procedures.a 0.707 

Involving others 
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When problems occur during implementation, I get them into the hands of those 

who can solve them.b  0.351 

I try to involve key decision makers in the implementation of an idea.b  0.403 

When I have a new idea, I look for people who are able to push it through. 0.696 

Overcoming obstacles 

 I am able to persistently overcome obstacles when implementing an idea.b  0.778 

I do not give up even when others say it cannot be done.b 0.807 

I usually do not finish until I accomplish the goal.b  0.812 

During idea implementation, I am able to persist even when work is not going well 

at the moment.   0.818 

Innovation outputs 

 I was often successful at work in implementing my ideas and putting them in 

practice.  0.707 

Many things I came up with are used in our organization.  0.667 

Whenever I worked somewhere, I improved something there.  0.653 

Innovation Support Inventory   

Managerial support 

 My manager motivates me to come to him/her with new ideas.  0.738 

My manager always financially rewards good ideas.  0.546 

My manager supports me in implementing good ideas as soon as possible.  0.871 

My manager is tolerant of mistakes and errors during the implementation of 

something new.  0.542 

My manager is able to obtain support for my proposal also outside our department.  0.712 

Organizational support 

 The way of remuneration in our organization motivates employees to suggest new 

things and procedures.  0.775 
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Our organization has set aside sufficient resources to support the implementation of 

new ideas.  0.796 

Our organization provides employees time for putting ideas and innovations into 

practice.  0.609 

Cultural support 

 Most people in [country name] come up with new, original ideas at work.  0.756 

Most people in [country name] are able to really implement new ideas at work.  0.823 

Most people in [country name] look for new challenges at work.  0.708 

Most people in [country name] are able to improvise easily when unexpected 

changes happen at work. 0.404 

  a modified item based on Scott and Bruce (1994); b modified item based on Howell 

et al. (2005); c item from Jackson (1994) 
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FIGURE 1 

Structural equation results, confirmation of a theoretical model (Study 3) 
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TABLE 3 

Intercorrelation table, IBI and ISI scales, scale reliabilities based on Study 3 (N=267) 

 

M SD 1 2 3 4 5 6 7 8 9 10 

1 Idea generation 4.02 0.60 (.67) 

        

 

2 Idea search 4.07 0.72 .34*** (.81) 

       

 

3 Idea communication 4.05 0.59 .51*** .38*** (.72) 

      

 

4 Implementation starting activities 3.19 0.82 .28*** .20*** .31*** (.61) 

     

 

5 Involving others 3.91 0.67 .32*** .36*** .57*** .23*** (.60) 

    

 

6 Overcoming obstacles 3.67 0.77 .37*** .20*** .41*** .25*** .27*** (.88) 

   

 

7 Innovation output 3.43 0.85 .39*** .13* .44*** .41*** .29*** .37*** (.78) 

  

 

8 Managerial support 3.53 0.81 .13* .18** .27*** .19** .25*** .18** .21*** (.82) 

 

 

9 Organizational support 2.99 0.88 .00 .07 .16** .07 .10 .08 .14 .45*** (.79)  

10 Cultural support 3.03 0.65 .08 .01 .07 .04 .02 .21*** .23*** .10 .23*** (.77) 

  

Note: p < 0.05 *, p < 0.005 **, p < 0.001 ***; Cronbach alphas (α) are on the diagonal in parentheses 
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TABLE 4 

Convergent and discriminant validity: Correlations of IBI and ISI scales with other measures (Study 3) 

 
α 1 2 3 4 5 6 7 8 9 10 

Creative behavior 1 .89  .69*** .32***  .55***  .40*** .34*** .41***  .53***  .14*  .03   .03 

Scanning and search 1 .75  .46*** .58***  .43***  .23*** .42*** .32***  .24***  .09  .02  -.01 

Innovation indicators 2 .75 -.30*** -.18** -.22*** -.25*** -.08 -.19** -.35*** -.06  .01 -.15* 

Leader-member exchange 1 .85 -.03 -.07 -.16** -.04 -.10 -.11 -.10 -.70*** -.34*** -.02 

Organizational support for creativity 1 .84  .00  .07  .25***  .01  .14*  .08  .17**  .44***  .79*** .20*** 

Cultural openness to opportunities 1 .72  .06  .07  .00  .02  .09  .10  .15*  .12*  .14* .62*** 

Pearson correlations, two-tailed significance, 1 N=260, 2 due to missing data N=218; 1 = idea generation, 2 = idea search, 3 = idea 

communication, 4 = implementation starting activities, 5 = involving others, 6 = overcoming obstacles, 7 = innovation output, 8 = 

managerial support, 9 = organizational support, 10 = cultural support; the highest correlation in bold   
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TABLE 5 

Test of measurement invariance (models 1 to 5) and theoretical model (model 6 ‘structural model’ as shown in Figure 1) in Czech, German, Italian 
and Swiss representative samples, Study 4 (N=2812) 

 
Model and type of equivalence Comparison RMSEA CFI ΔCFI TLI ΔTLI Chi²(df) ΔChi²(Δdf) 

Czech 1 Configural  - .029 .940 - .933 - 3493.43 (1080) - 
 2 Full metric: 1st-order factor loadings 1 vs. 2 .029 .938 -.002 .933  .000 3597.66 (1105) 104.23 (25) 
 3 Full scalar: item intercepts  2 vs. 3 .032 .920 -.018 .915 -.018 4343.46 (1130) 745.90 (25) 
 3.1 Partial scalar (3 items not 

constrained) 
2 vs. 3.1 .030 .930 -.008 .926 -.007 3930.60 (1127) 332.95 (22) 

 4 Full metric: 2nd-order factor loadings  3.1 vs. 4 .030 .930 -.000 .926 -.000 3946.33 (1132) 15.73 (5) 
 5  Full scalar: 1st-order factors intercepts 4 vs. 5 .031 .928 -.002 .924 -.002 4020.28 (1137) 73.95 (5) 
 6  Structural model 5 vs. 6 .031 .928 -.000 .925  .001 4029.13 (1141) 8.85 (4) 

German 1  Configural   - .030 .933 - .927 - 3739.67 (1080) - 
 2  Full metric: 1st-order factor loadings  1 vs. 2 .030 .932 -.001 .927 -.000 3815.53 (1105) 75.86 (25) 
 3. Full scalar: item intercepts 2 vs. 3 .032 .924 -.008 .920 -.007 4166.61 (1130) 351.07 (25) 
 4. Full metric: 2nd-order factor loadings  3 vs. 4 .032 .924 -.000 .920 -.000 4185.68 (1135) 19.07 (5) 
 5  Full scalar: 1st-order factors intercepts 4 vs. 5 .032 .923 -.001 .920 -.000 4204.41 (1140) 18.73 (5) 
 6  Structural model 5 vs. 6 .032 .923 -.000 .920 -.000 4215.03 (1144) 10.61 (4) 

Italian 1  Configural   - .031 .929 - .921 - 3961.24 (1080) - 
 2  Full metric: 1st-order factor loadings  1 vs. 2 .031 .927 -.002 .922  .001 4036.92 (1105) 75.680 (25) 
 3. Full scalar: item intercepts 2 vs. 3 .033 .920 -.007 .915 -.007 4374.52 (1130) 337.61 (25) 
 4. Full metric: 2nd-order factor loadings  3 vs. 4 .033 .919 -.001 .915 -.000 4391.47 (1135) 16.95 (5) 
 5  Full scalar: 1st-order factors intercepts 4 vs. 5 .033 .916 -.003 .912 -.003 4540.58 (1140) 149.11 (5) 
 6  Structural model 5 vs. 6 .033 .916 -.000 .912 -.000 4550.42 (1144) 9.84 (4) 

Swiss 1  Configural   - .030 .934 - .928 - 3685.83 (1080) - 
 2  Full metric: 1st-order factor loadings  1 vs. 2 .030 .933 -.001 .928 -.000 3743.69 (1105) 57.87 (25) 
 3. Full scalar: item intercepts 2 vs. 3 .031 .928 -.005 .924 -.004 4000.78 (1130) 257.09 (25) 
 4. Full metric: 2nd-order factor loadings  3 vs. 4 .031 .927 -.001 .924 -.000 4018.72 (1135) 17.93 (5) 
 5  Full scalar: 1st-order factors intercepts 4 vs. 5 .031 .927 -.009 .924 -.000 4033.19 (1140) 14.47 (5) 
 6  Structural model 5 vs. 6 .031 .927 -.000 .924 -.000 4042.57 (1144) 9.38 (4) 
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TABLE 6 

Test of measurement invariance (Models 1 to 5) and theoretical model (model 6 ‘structural model’ for innovative behavior and innovation outputs) 
across sample types employees (N=2812) vs. entrepreneurs (N=450), Study 4  

Model and type of equivalence Comparison RMSEA CFI ΔCFI TLI ΔTLI Chi²(df) ΔChi²(Δdf) 

1 Configural  - .035 .952 - .942 - 1419.03 (284) - 
2 Full metric: 1st-order factor loadings 1 vs. 2 .034 .952   .000 .945  .003 1440.50 (297) 21.46 (13) 
3 Full scalar: item intercepts  2 vs. 3 .035 .948 -.004 .942 -.002 1554.77 (310) 114.27 (13) 
4 Full metric: 2nd-order factor loadings  3 vs. 4 .035 .947 -.001 .942 -.000 1571.87 (314) 17.10 (4) 
5  Full scalar: 1st-order factors intercepts 4 vs. 5 .036 .943 -.004 .939 -.003 1670.94 (319) 99.10 (5) 
6  Structural model 5 vs. 6 .036 .940 -.003 .936 -.003 1735.70 (320) 64.75 (1) 

Note. Idea communication and innovation support inventory are excluded from this comparison as these scales are not suitable for entrepreneurs.  
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Figure 2: Innovative behavior profiles employees vs. entrepreneurs: adjusted mean differences and 95 percent confidence intervals 

(Study 4) 

 

Note. Mean comparison controlling for age, gender and education, due to missing values on the control varaibles N=2406 employees and N=356 
entrepreneurs.  


