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Abstract
The overall question which this research seeks to answer is the following: Are there individual and/or organizational antecedents related to ‘divergent thinking’ which enhance or inhibit the firm’s Market Visioning Competence and therefore, its ability to build a successful Market Vision in the case of radical innovation? In order to answer this question we examine the realm of potential resources which the firm may possess and access to aid the creation and development of an effective Market Visioning Competence. In particular, we investigate both individual-level factors related to divergent thinking capabilities and, at the organizational level, encouragement of such capabilities, in order to understand how these antecedents may impact developing a Market Visioning Competence. Specifically, we find that two organizational-level factors related to Organizational Encouragement of Divergent Thinking (“encouraging ideas” and “encouraging diversity”) and one individual-level Ideational Behavior factor (“ability to generate new ideas”) have direct significant impacts on Market Visioning Competence. Three other individual-level factors play additional indirect roles in developing Market Visioning Competence (2 Divergent Thinking Attitudes factors, “openness” and “ability to move from divergent thinking to convergent thinking efficiently and effectively” and a further individual cognitive factor “need for cognition”), mediated through the aforementioned direct relationships.
Organizational Encouragement of Divergent Thinking, Individual Ideation Behavior and Divergent Thinking Attitudes: Impacts on Market Visioning Competence
Introduction

Previous research (Reid and de Brentani, 2010) has demonstrated empirically that companies which are able to project into the future by establishing clear and magnetic Market Visions involving radical innovations, have a better chance of being able to obtain solid early performance in the marketplace in terms of success with lead users (von Hippel, 1986). This is because Market Vision serves to direct the attention of product developers to a market end-state, thereby allowing them to focus on those market application issues stemming from a specific advanced technology which are relevant for new product development. Additionally, by having a clear picture of future markets towards which to gear development, lead users from those markets can be brought into the development equation early and often in order to ensure that product development has the best possible chances of success. The ability to create successful Market Vision (MV) involves first developing Market Visioning Competence (MVC) (Reid and de Brentani, 2010): the ability for firms to link advanced technologies to market opportunities of the future (Colarelli O’Connor and Veryzer, 2001).. 
The current landscape of firm innovation is governed largely by a focus on ‘lean development’ (Oosterwal, 2010) and incremental innovation (Adams and Boike, 2004; Cooper, 2011), as evidenced by a recent large-scale BCG report on innovation (Andrew, 2010). But in a world where opening the potential of radical innovation is key to generating above-average returns (Barringer, Jones and Neubam, 2005; Doorley and Donovan, 1999; Kleinschmidt and Cooper, 2001), companies need to be able to deal with the risk inherent in radical innovation in a concrete way, and MVC and MV become key competencies to enable this. One of the interesting things about Market Visioning Competence and resultant Market Vision are that they enable firms to converge towards a single version of a product-market future. The reason why these competencies become so important to success in the case of radical innovation is therefore linked to the risk reduction triggered by the move from the somewhat random search effort involved with the early front end of involvement with radical innovation to the more convergent process involved with moving towards a more certain market target. Success with radical innovation therefore involves dealing with a critical paradox. While firms want to lower risk by moving towards certain futures backed by known market takers, at the same time the very nature of radicalness requires a break with the past involving novelty, usually around the creation of new benefits for end users or consumers, some which do not even exist yet (i.e. the market needs to be created de novo) and involving new technologies. So, effectively the firm needs to protect itself by moving towards certain futures, but at the same time needs to embrace radical change. 
In this paper, we suggest that there are two key stages involved with a successful set of capabilities for arriving at an effective Market Vision. These involve (1) a Divergent Thinking stage involving both individual-level and organizational-level divergent-thinking capabilities and their impact on the underlying capabilities of Market Visioning Competence and (2) a Convergent Thinking stage involving the risk reduction enabled through the movement from Market Visioning Competence to Market Vision. Divergent Thinking is the type of thinking involved in generating creative ideas and exploring many possible solutions (Guilford, 1967) and is the main focus of this paper. Convergent Thinking (the type of thinking focused on coming up with a single answer to a problem where there is limited ambiguity, Cropley, 2006; Guilford, 1967) is related to the process of moving from a MVC to a MV, however, we will not examine this component of the radical innovation process in this paper, as it has been the focus of previous research. 
Indeed, in the early stages of company involvement with radical innovation, ideas for developing a new technology for market application are multiple and often highly diverse (Baer, 1993; Guilford, 1967). Thus, a first step toward firm success in the case of radical innovation is linked to developing and nurturing Divergent Thinking (DT) (Meadow, Parnes & Reese, 1959; Hudson 1967), which enables expansion of the boundaries around established points of view (e.g., current products and applications) and seeing things from many, often paradoxical, perspectives, and breaking existing frames of reference (Kuhn & Marsick, 2005). As mentioned, it’s a challenge but firms need to learn how to nurture this, as indicated in the quote from one of our participants:

“If we're talking about big companies, very few are open-minded, because by definition, they need to play defense. And that's fine, because without that you wouldn't have big business driving the economy forward, and you wouldn't have that if they were always changing. You need that stability, so inherent in a big company is stability, an unwillingness to change, an unwillingness to unlearn and a penchant to be close-minded because that's how they protect their business. I don't think you can change that, but what you can do is not shoot the people (in those companies) who are open-minded and trying different things. You don't want to punish those people, because you'll lose them.”
So, while firms need to adopt the ability to nurture divergent thinking, they also need to be able to capitalize on these processes in some way, and the MVC process and resultant MV seem to be important lynchpins for doing this. In other words, the second key step for firm success in the case of radical innovation links divergent thinking to convergent thinking through the various capabilities involved with Market Visioning Competence because they enable moving toward one possible future, as finally encapsulated in the Market Vision. Reid and de Brentani (2010) have previously performed scale development to develop and operationalize the Market Visioning Competence construct and determined that there are four key components which comprise MVC – two organizational-level capabilities (‘market learning tools’ and ‘proactive market orientation;) and two individual-level capabilities (‘networking’ and ‘idea driving’). While networking and market learning are related to divergent thinking processes, idea driving and proactive market orientation require a move toward convergent thinking and so MVC really becomes a set of transitioning capabilities which involve triggering from DT processes to CT processes.
As such, given that the development of the MVC construct has already been the focus of previous research, we seek, as a key objective of the current research, to examine the organizational-level and individual-level resources possessed by the firm which may act as divergent thinking-related antecedent factors involved in the first step of firm involvement with radical innovation and to then look at how and whether these are related to either enhancing or inhibiting Market Visioning Competence (and its underlying capabilities). MVC and its divergent thinking antecedents are therefore the focus of this article. Specifically, the antecedents of interest include four individual-level capabilities—(1) openness; (2) ability to generate new ideas, (3) ability to move efficiently and effectively from divergent to convergent thinking, and (4) need for cognition. Two organization-level antecedents include: a culture of (5) encouraging ideas and (6) encouraging diversity.  These antecedents will be developed, operationalized and the links with MVC will by hypothesized and tested. 
Understanding the antecedents of Market Visioning Competence will enable us, in turn, to take the next step in developing our understanding of how best to foster such capabilities for firms involved in developing radical, high-tech products. In other words, in order to answer the question—how can firms be proactive in creating the ‘right’ conditions for developing an effective MVC?—it is necessary to examine what these divergent thinking skills are and how they are linked to the four dimensions comprising market visioning competence.
As such, this research makes three key contributions. Not only will this paper (1) provide much-needed theory for the academic community with respect to the understanding of Market Visioning Competence development under various antecedent resources, organizational cultures and individual conditions, but it will also provide (2) invaluable metrics and (3) competence improvement information for those companies involved in fostering the development of high-tech radically-innovative products. 
Literature Review

During the past several decades, academic attention from the fields of economics, organizational theory, management of technology and marketing have, with increasing frequency, pointed to the realm of innovation as one of the most important and relevant influences driving economic value at both the country level and corporate level. Even more recently, academics and practitioners have concentrated on research related to the front end of the corporate innovation process and the more radical end of the spectrum of innovation, as areas which, while more difficult to understand and harness, have key pay-off benefits associated with them (Kleinschmidt and Cooper, 2001). In particular, understanding the capabilities and resources (Hamel and Prahalad, 1990) required to create and support a healthy firm environment that can support this type of front-end radical innovation has become a key focus. One of the key early capabilities identified in this effort has been that which is related to the development of a “Market Vision”, or in other words, a clear and specific mental model or image that organizational members have of a desired and important product-market for a new technology (Reid & de Brentani, 2010) This research has demonstrated that in order to develop an effective Market Vision capable of delivering superior early performance in the marketplace, companies must first develop a “Market Visioning Competence”, which requires proactivity both in terms of the dynamic learning capabilities of organizations (e.g., proactive market orientation, market learning tools) and the individuals working for them (e.g., networking, idea driving). Exhibit 1 provides a brief definition for each of these capabilities and also shows the reliabilities from the original Reid and de Brentani study (2010) and additionally outlines the Divergent Thinking-related factors of interest in the current study.

The Resource-Based View: The Importance of Learning and Dynamic Capabilities in Building Successful Market Visioning Competence and Market Vision 

The Resource-Based View (RBV) of the firm emphasizes that learning is a critical capability (or what some refer to as a “resource”) in organizations and is critical to performance because it provides firms with a way in which to build defensible competitive advantages (Wernerfelt, 1984). Much of the organizational theory literature is devoted to research on learning and has covered a variety of perspectives including “organizational learning” (Cyert & March, 1963), “knowledge management” (Leonard-Barton, 1995; Nonaka & Takeuchi, 1995), and “sensemaking” (e.g., Gioia, Thomas, Clark & Chittipeddi, 1994): key dynamic capabilities which enable firms to achieve superior competitive performance (Teece, Pisano & Shuen, 1997). One component of organizational learning--market learning--involves learning about potential and actual markets (Bell, Whitwell and Lukas, 2002) and is considered to be an important capability with respect to envisioning how products based on radical technologies will be delivered in the marketplace. Specifically, Market Vision and Market Visioning Competence represent a unique set of underlying capabilities by which firms can achieve specific competitive advantages and these are largely accomplished through market learning (Reid and de Brentani, 2010). Market Visioning Competence involves various process capabilities including organizational environmental search and scanning activities related to market learning specific to radical new product ideas. Related to the learning framework, search and scanning processes (Ghoshal, 1985; Lenz and Engledow, 1986) involve the movement of ideas and innovation from the external environment into the internal environment of the firm and adaptation of the firm to such ideas and information (Baum, Li & Usher, 2000). Such search efforts have been conceptualized as a problem of allocating organizational resources between exploration and exploitation (Crossan, Lane & White, 1999; Levinthal and March, 1993; March, 1991). Exploitation refers to learning gained via local search and experiential refinement, while exploration refers instead to learning thorough process of variation, planned experimentation and play (Baum, Li & Usher, 2000). The main focus of divergent thinking-related learning activities in the case of radical innovation is around processes of exploration – however, often these are not planned. As such, of interest not only are the individual cognitive processes involved in divergent thinking, but also firm level cultural attitudes toward divergent thinking which in the absence of top-down driven planned experimentation may act as a proxy for encouraging the individual-level Divergent Thinking processes(which may reflect a sum of the individual tendencies on some level). Past NPD research shows that organizational culture is a key resource of the firm that can significantly and positively leverage its creative capabilities (Kuczmarski, 1998; Capon, Farley, Lehman & Hulbert, 1992; de Brentani & Kleinschmidt, 2004).   We also suggest that there are two stages of divergent exploration activity inherent in MVC learning: the networking (individual level) and market learning tools (organizational level) comprise a first early step. These are likely to be influenced quite directly by divergent thinking behavior and networking, in particular, which is of a divergent nature is not likely to be planned. The second stage of MVC learning – idea driving on the part of individuals and proactive market orientation on the part of firms, is likely to occur later, once convergence of thinking has started to occur around forming a specific market vision.
In the specific case of radical innovation, this external to internal information movement process has been conceived of as a bottom-up process, operating at the individual level first, and then moving to the organizational level (Burgelman and Sayles, 1986; Reid and de Brentani, 2004). In effect, networking and idea driving (individual capabilities) and market learning and proactive market orientation (organizational capabilities) make up the process capabilities comprising Market Visioning Competence, which enable the movement of information and ideas inside the firm, as relates to developing the mental model of the product-market interface (Market Vision). Specifically then, in the case of radical innovation, it is the learning aspects involved in each of the firm’s market visioning competence underlying capabilities which builds the market vision driving all product development activities in the firm.

The current research builds on this work by examining the key divergent thinking-related antecedents which specifically impact the Market Visioning Competence construct and its underlying dimensions. 
Theoretical Framework

We propose in this study that the internal firm environment—incorporating both the organizational culture of the firm and the personality characteristics of the individuals comprising the firm—plays a critical role in developing and impacting the Market Visioning Competence-related learning capabilities of firms and the individuals inside such firms. In other words, while the external environment has its impact on the innovation which ultimately impacts market learning (Quinn, 1985) through Market Visioning Competence, enabling the movement of information and ideas from outside to inside, it is the internal environment of the firm which will dictate in the first place, to a large extent, how well the Market Visioning Competence of a given firm is developed, and as a result, how Market Vision for future radical product development is arrived at. Key internal environmental factors, or resources, would therefore be considered antecedent to the development of the capabilities underlying Market Visioning Competence – which is truly a boundary-spanning activity. It is therefore necessary to examine whether and how organizational and individual level capabilities comprising Market Visioning Competence are impacted by the internal resource environment of the firm. 
Put in another way, the internal resource environment of the firm provides capabilities and resources for two important front-end steps of firm-level involvement with radical innovation.

Step 1: Divergent Thinking-related (individual-level and organizational-level) capabilities and resources which enable exploration in a divergent way and Step 2: Market Visioning Competence-related (individual-level and organizational-level) capabilities and resources which enable further exploration and then exploitation in an increasingly convergent way toward a final Market Vision.
Specific Theoretical Framework and Hypotheses Development
The Internal Environment of the Firm – Organizational Antecedents:
(H1) regarding Organizational Encouragement of Divergent Thinking (OEDT) and  MVC
The internal environment of the firm is an important nexus for understanding innovation involving both the organizational culture and the individual personalities of the people working for a given organization. “Organizational culture is the specific collection of values and norms that are shared by people and groups in an organization and that control the way they interact with each other and with stakeholders outside the organization” (Hill and Jones, 2001). Even more specifically, the NPD literature defines innovation culture as a “style of corporate behavior that is comfortable with, even aggressive about, new ideas, change, risk and failure” (O’Reilly, 1997, p.60) and one in which  company members across all levels and functions believe in the importance of new products for the firm’s success (Smith, 1998). It is therefore hypothesized in this research that organizational culture precedes market visioning organizational-level capabilities such as market learning and proactive market orientation, since these activities evolve from shared norms with respect to learning about markets (de Brentani & Kleinschmidt, 2004).. There are a variety of dimensions of organizational culture that may impact developing a Market Visioning Competence. For example, vertical and horizontal “Cohesiveness” (Beal et al., 2003; De Dreu and West, 2001) likely enhance the ability to build Market Visioning Competence, while “Power Structure” (Bearden and Netemeyer, 1999) likely inhibits it. Related to these aspects of organizational culture, Jaworski and Kohli (1993) found that top management, inter-departmental dynamics and organizational systems each have some impact on market orientation, which is also related to Market Visioning Competence. “Organizational-level creativity” (or “deliberately changing procedures to make new superior levels of quantity, quality and consumer satisfaction possible”) has also been studied extensively (Basadur and Hausdorf, 1996; Amabile and Gryskiewicz, 1989; Rickards, 1994). These constructs, however, are quite broad and were not developed in relation to specific aspects of learning which are important in the bottom-up radical innovation context which is of interest to us – in other words, Market Visioning Competence. 
Rather, we propose building on these broad constructs in order to develop and test a new, more targeted scale to measure “Organizational Encouragement of Divergent Thinking”. While some research has been done on essential competencies of this nature in other contexts (for example, Kayes et al., 2005 have investigated essential competencies at the organizational level for cross-cultural knowledge absorption and Sinkula et al., 1997, have developed a short scale to investigate organizational “Open-Mindedness” specifically related to interpretation of customers and customer information), no known research has been done on the organizational competencies which impact the ability to absorb radical or divergent ideas related to new technologies and markets. This is surprising given that tolerance to the divergent thinking required for generating a strong market vision capable of having game-changing results in the marketplace tends to be low in firms and that companies typically avoid these types of investments, instead focusing on incremental innovation (Reid and de Brentani, 2011). Further, recent research points very strongly to the importance of gaining a better understanding of how organizational culture impacts innovation; for example, Jaruzelski et al. (2011), in a Booz & Co 2011 “Global Innovation 1000 Survey”, found that 47% of interviewed companies stated that their company culture did not support their innovation strategy. Further evidence comes from a recent survey, published by the Boston Consulting Group (Andrew et al., 2010), showing that from 2007 to 2010 executives adopted more conservative approaches and placed greater emphasis on incremental strategies in comparison to new-to-the-world innovation. Given these findings, in light of the knowledge that a focus on radical innovation tends to produce surperior results, there is a clear impetus to develop tools and metrics related to cultural support of radical innovation to help firms better benchmark and deliver such support. As such, developing a scale to measure “Organizational Encouragement of Divergent Thinking” would be an appropriate measure of organizational culture in the specific context of interest in this study, radical innovation. This, more so than the generic scales which have been developed previously and, would give a better understanding of why Market Visioning Competence is enabled or inhibited in this scenario. Additionally, it makes sense that such encouragement (or lack thereof) would logically precurse market orientation whether it is proactive or not. Similarly, the learning style used by the company for market research would largely reflect whether an organization is supportive of more unusual styles of thinking, data collection, interaction with customers and so on. Therefore, we posit a positive and antecedent relationship between Organizational Encouragement of Divergent Thinking and Market Visioning Competence. 

(H1): Organizational Encouragement of Divergent Thinking has a significant positive impact on MVC.

The Internal Environment of the Firm – Individual Antecedents (H2, H3):
While organizational culture is proposed to have its greatest impact on the organizational dimensions of Market Visioning Competence (i.e. proactive market orientation and market learning), individual-level cognitive differences are most likely to have their greatest impact on the individual dimensions of Market Visioning Competence (i.e., networking, idea driving) and also on overall organizational culture related to innovation (OEDT) in the first place. As such, we will first examine the impact of individual cognitive differences as antecedents on MVC. While there are likely to be many individual-level factors (e.g. risk-taking behaviors, leadership styles, motives, etc.) that may impact a given individual’s proclivity to learning about new information related to technologies and/or markets, we want to specifically look at the individual antecedents that are most likely related to divergent thinking itself as this ability seems likely to lead to exposure to and acceptance of new ideas. As mentioned in the introduction, “Divergent Thinking” has been defined by Kuhn and Marsick (2005) as “the ability to expand the boundaries of mental models and see things from many, often paradoxical perspectives.
(H2) regarding Ideational Behavior and MVC
Movement of ideas from the external environment into the internal environment (MVC) is facilitated by Divergent Thinking – it is likely to enable learning because DT enables a higher level of individual external idea space (Ogle, 2007) thereby opening the proverbial flood gates for a much higher level of learning inflow related to radical innovations from the external environment into the firm. As stated by Ghoshal (1991, p.2. abstract), “The results show that individual level scanning is influenced by… diversity.”  
Messick (1984) defines cognitive style as consistent individual cognitive differences in preferred ways to organize and process information and experience. Sternberg and Grigorenko (1997) further distinguish that cognitive style may represent a bridge between cognition and personality. As such, cognitive style represents one way to view how individuals go about processing information (i.e., perceiving, thinking, remembering, problem-solving, information sharing, etc.). It seems likely that divergent thinking processes involving perception, thinking, problem solving and decision making regarding information sharing would precurse information sharing itself (Reid and de Brentani, 2004) and this is in line with generally recognized theory that attitudes generally occur before behavior. As such, we examine the divergent thinking attitudes and resultant ideational behavior separately. We first look at IB behavior as it is believed to have a direct impact on MVC and then DTA and its relationship to MVC and indirectly through OEDT.
In particular, Ideational Behavior (IB) is one cognitive style of interest which involves information sharing behavior related to radical innovation--that is, being proficient at and taking pleasure in involvement in new idea generation (Runco, Plucker & Lim, 2000)  In the realm of bottom-up radical innovation processes, information sharing as it related to IB is likely to be a precursor to the MVC elements of Networking and Idea Driving, where the currency is information sharing (Reid and de Brentani, 2011), whereby an individual who scores strongly for IB would be likely to display higher than normal levels of divergent thinking and therefore likely to interact with more non-redundant network contacts (Burt, 1992) in order to enhance their own personal learning level. Such individuals are also likely to champion these ideas more strongly. As such, we posit a significant positive relationship between IB and MVC.
(H2) Ideational Behavior has a significant positive impact on Market Visioning Competence.
(H3) regarding Divergent Thinking Attitudes and MVC
DTA involves two cognitive styles of interest: first, an attitude of openness (i.e. individuals who have an attitude that favors open communication and idea sharing) and second is related to individuals attitudes towards cutting off ideation in order to come to quality ideas more quickly (Basadur & Finkbeiner,1985; Cropley, 2006; Reid, de Brentani and Kalamas, 2011). Since individuals with an ‘open’ attitude are likely to display greater creativity (Williams, 2004) and with “creativity being a necessary precursor for innovation” (Miron & Naveh, 2004, p.177), an open divergent thinking attitude is likely be related to tendency toward sharing information. In other words, individuals holding such attitudes have a higher likelihood of engaging in the perceptions, thinking, problem solving and ultimately the decision making which precurses information sharing. As such, a positive association between both components of DTA (attitudes toward openness and rapid/effective movement of ideas from DT to CT) -- and MVC can be expected. In other words, an individual’s attitude that favors open communication and decision making related to idea-sharing, as two components reflected in the DTA measure, is likely to impact both Networking with the external community and Idea Driving within the community of the firm. Specifically, the second divergent thinking attitude factor—Efficient Divergent to Convergent Thinking--deals with individuals’ attitudes about reaching closure—that is, moving towards cutting off ideation in order to come to quality ideas more quickly (Basadur & Finkbeiner,1985; Cropley, 2006; Reid, de Brentani & Kalamas, 2011). This can be linked to the MVC capability of Idea Driving involving the championing of innovative and often risky ideas within the firm.  In other words, the champion needs to actively work towards one key vision for the market of a potential new product/technology in order to gain traction in selling the idea. As such, both factors involved with DTA are considered to have a positive impact on MVC.
(H3) Divergent Thinking Attitudes have a significant positive impact on MVC.

The Relationships Between the Individual and Organizational Antecedents (H4, H5)
(H4) related to Divergent Thinking Attitudes and OEDT

The organizational theory and learning literatures, while holding many views on how individuals and organizations may relate knowledge, are fairly clear on a few key aspects of this relationship (Stacey, 2001): first, there is one level of explanation called the individual mind and another called the organization, which is a social structure or institution. Second, knowledge creation in organizations is thought of as a system in which new knowledge arises in individual minds. Third, it is possible for humans to transmit mental contents to each other so that they can be shared as the basis of organization. As such, it is hypothesized that individual attitudes have an important impact on the overall culture of the organization, specifically with respect to divergent thinking. So, it is hypothesized that, the higher the level of individual divergent thinking attitudes in the organization, the higher the level of organizational encouragement of divergent thinking is likely to be.

(H4) Divergent Thinking Attitudes have a significant positive impact on OEDT.
(H5) related to OEDT and IB

 “Divergent Thinking Attitudes” (Basadur and Hausdord, 1996) and “Ideational Behavior” (Runco et al., 2000) are thought to be potentially related to one another because as pointed out by Runco et al. (2000, p.394), the actual behaviors related to divergent thinking “reflects the individual’s ability to be original, flexible and fluent with ideas”. In other words, as already mentioned, attitudes need to precurse behavior. The relationship between DTA and IB however is believed to be mediated through OEDT because acting on new ideas (i.e. behavior) requires a belief that there will be contextual acceptance for acting on such ideas at the organizational level. This is believed to be particularly pronounced in the radical innovation situation where new contexts for understanding the new ideas within the firm do not likely exist yet (Reid and de Brentani, 2004) and as such, the only thing a person has to go on in sharing a new radical idea is that there will be an openness on the part of the organization to at least give the new idea a fair listen so that it has some potential to be developed further. As such, it is hypothesized that OEDT has a significant impact on IB.
(H5) OEDT has a significant positive impact on IB.
As we can see, then, various organizational-level and individual-level factors may have varying impacts on enhancement or inhibition of the development of Market Visioning Competence, either directly or indirectly.  Figure 1 presents the proposed model together with five primary hypotheses.
<Insert Figure 1 about here>
Methodology

The main foci of the current study were (1) to perform a study to better understand the domains of and perform scale-development for measuring the “Organizational Encouragement of Divergent Thinking” construct and also, (2) to refine scale items which had already been developed for the other key individual-level constructs specifically related to Divergent Thinking, so that we could test the impact of these constructs on Market Visioning Competence, to provide reliability and validity (Churchill, 1979; De Vellis, 1991) in the context of high-tech, radical innovation. 
Data Collection: Literature Review and Exploratory Interviews

A combined literature review, as described in the preceding section, and exploratory interview approach was used in order to develop the theoretical framework for empirically investigating the notion of divergent thinking, both at the organizational and individual levels and how these aspects are related to MVC. This process was essentially divided into two parts because no known scales existed at the organizational level for understanding organizational encouragement of divergent thinking, yet there were several scales which had already been developed at the individual level for looking at divergent-thinking related behavior, as was discussed in the literature review section of this paper. Related to the individual-level domain then, the approach of initial item generation included use of existing potentially relevant scales “as is” and/or modification of some of the items in these scales and developing new additional items based on additional literature and/or exploratory interviews. While divergent thinking tests have been created which are conducted by third-party examiners (Guilford, 1967), these do not lend themselves well to modeling where self-reports of other activities are required. In order to understand the organizational-level domain and then measure it, we needed to create all new items. The approaches utilized were consistent with the domain sampling methodology suggested by Nunnally (1967) and Churchill (1979) in order to create items to give an accurate estimate of the theoretical constructs of interest. This process resulted in the generation of “first lists” of items to measure three construct domains related to Divergent Thinking - Individual Level Divergent Thinking Attitudes, Individual Level Ideational Behavior and Organizational Level Divergent Thinking Tolerance/Encouragement.  
Following the initial literature review, 10 in-depth, face-to-face interviews were conducted with practitioners/managers in the field who had been involved with radical innovation and the idea was to probe their experience to see first, what they thought of the term “divergent thinking” when they heard it and in effect, to see what the underlying dimensions of the overall term might comprise. These interviews were conducted using a series of open-ended questions, were recorded and then assessed utilizing the NVivo program to see what themes, if any, emerged. Three specific questions were asked in these open-ended interviews, as follows: 1. “What does Divergent Thinking mean to you?”; “How important is it to you?” and “How do you encourage it in your firm?” The aim of doing this was to see what the general themes were elicited by such a discussion and also, to see whether there were comments made only about individual-level divergent thinking, or whether the organizational context also played a role. Once this was done, the definition of from Basadur and Hausdorf (1996) for divergent thinking was shown to these participants along with the items used to measure it from DTA and IB, and participants were asked to evaluate what they thought of these. Additionally, 10 more interviews were conducted with 10 academic participants by email with an open-ended response questionnaire where subjects were given the list of items generated in the literature review to measure DTA and IB constructs along with a definition for Organizational “Tolerance” of Divergent Thinking” (which was later changed to Organizational “Encouragement” of Divergent Thinking based on these interviews) to see what kind of items would be generated. We asked these participants to comment on current items used for measurement for the DTA and IB measures and then, also if they would add new items, remove items or modify any. In general, during the item generation and modification phase, lengthy, ambiguous or multi-dimensional statements were removed from the item pool (Bearden et al., 2001; De Vellis, 1991). In sum, all 20 participants were involved in assessing the individual-level DT items, but only the 10 academic experts were involved in the creation of the new OEDT items, although the first group of 10 were involved in creating its definition. Additionally, items from three established scales to measure constructs which seemed to be potentially related to Divergent Thinking-related phenomena (Cognitive Innovativeness, Need for Cognition, Openness to Experience) were adopted based on reliability and validity established in the literature, either whole or in part, based on recommendations from the academic experts. In other words, the qualitative study carried out with the experts was performed for the purpose of 1) further articulation of the various aspects of divergent thinking and potentially related scales, 2) testing and finalizing a preliminary version of the questionnaire for the measurement study, and 3) developing qualitative, anecdotal information for purposes of explanation and insight. 
Resultant Measures developed from the Initial Exploratory Interviews and Literature Review
Extant scales (either adopted whole or in part):

“Market Visioning Competence”, as has already been described, is a scale which has been developed by Reid and de Brentani (2010) and has been adopted in whole for the purposes of this study. The specific items and their reliabilities from the current study data are listed in Table 3.

 “Cognitive Innovativeness”, “Openness to Experience,” and “Need for Cognition” are three aspects of individual differences in cognitive style, for which extant scales exist, which are thought to be potentially related to divergent thinking and appear to, based on their definitions provided following, have some potential logical relationship to the two direct measures of divergent thinking attitudes and ideational behavior. “Cognitive Innovativeness” (Venkatraman and Price, 1990) is the preference for engaging in new experiences with the objective of stimulating the mind (senses). ”Openness to Experience” (originally constructed by McRae, 1987) is defined by McCrae and Costa (1997) as involving the breadth, depth, and permeability of consciousness, and seen in the recurrent need to enlarge and examine experience “Need for Cognition” has been defined by Cacioppo and Petty (1982, p. 116) as “the tendency for an individual to engage in and enjoy thinking” and also, by Lord and Petruva (2006) as the need on the part of individuals for mental stimulation and complexity in problem solving. We believed that it was a good idea to incorporate these into the analysis to see, what relationships might exist between these and the DT constructs, and specifically with MVC. This approach is consistent with the domain sampling methodology suggested by Nunnally (1967) and Churchill (1979) and provides a partial test of nomological validity (as per Zaltman, 1987). but unfortunately as we shall see, two of the scales--CI and OE--did not come out as reliable and as such were not possible to test further (as explained further on in the methods section).

· Cognitive Innovativeness (8-item scale from Venkatraman & Price, 1990; 3 items were used in current study based on feedback from expert interviews )

· Need for Cognition (original 34-item from Cacioppo and Petty, 1982, reduced to a 6-item scale by Lord & Putrevu, 2006 and all 6 items were used in the current study based on feedback from experts: 3 items measuring enjoyment of cognitive stimulation and 3 items measuring preference for complexity)

· Openness to Experience (12-item NEO-FFI-3 short-scale from McCrae and Costa, 2004; these items were not subjected to exploratory research with the experts as the validity and reliability had been established in several contexts by the authors)
Scales where new items were added and/or significant changes were made:
· “Divergent Thinking Attitudes” (DTA) 

From Basadur and Hausdorf (1996): 6 items to measure “Preference for Ideation”; 8 items to measure “Tendency to not make premature critical evaluations for ideas” and 13 items to measure “Valuing New Ideas”; from these 27 items, 9 items total (3 from each factor) were picked from the original items based on the expert interviews plus 4 additional items were created using the expert interviews. It should be noted that 1 of the “Tendency…” factor items which was used had 3 sentences in it which seemed to construe different ideas and as such, it was broken down into three different items. As a result, we in effect then used 3 items measuring “Preference for Ideation”, 5 items for measuring “Tendency…” and 3 items measuring “Valuing New Ideas” for a total of 11 items from Basadur and Hausdord (1996) and 4 items suggested by the experts to measure Divergent Thinking Attitudes for a total of 15 items to measure DTA.

· “Ideational Behavior” (IB)
23-item scale from Runco, 2000; 8 items used in current study based on feedback from experts)

· “Organizational Encouragement of Divergent Thinking”  (OEDT)
Where no previous scale existed, 8 new items were created from the interviews with experts. Additionally, a tentative definition based on the interviews was created as follows: “The level at which an organization encourages creativity through divergent thinking via activities such as supporting informal and unstructured decision making processes, training employees for activating divergent thinking and ideation. This also includes activities that would enable boundary spanners to work outside the firm.”
Methodology: Data Collection for Study 1 (Exploratory Factor Analysis)

Based on analysis of the literature review and exploratory interviews, in conjunction with personal interpretations (Richins and Dawson, 1992; Bearden et al., 2001), an initial measurement instrument was constructed containing 31 items to measure DTA, IB and OEDT-related items as described above. This questionnaire utilized a 1-7 Likert Scale for measurement (1 = “totally disagree”/7 = “totally agree”). A total of 630 companies in North America were contacted from a wide variety of high-tech industries where radical innovation is prevalent, including electronics, bio-pharmaceuticals, materials, aerospace, energy and sustainability technologies. Responses were received from 122 companies for a response rate of 19.4%, however, ultimately 20 of these were removed for incompleteness and/or not meeting manipulation check standards, including a check for level of innovativeness using the definition for radical innovation provided by Garcia and Calantone (2002). As a result, 102 companies were utilized for the exploratory factor analysis. 
Methodology: Data Collection for Study 2 (Confirmatory Factor Analysis and SEM Analysis)

Following the exploratory factor analysis, a confirmatory factor analysis was conducted using 198 complete surveys from a second data collection with the nanotech sector (from 277 companies that had originally agreed to complete the survey). At this stage, with the second sample for CFA, a total of 58 questionnaire items were used in total, incorporating all measures described in the measures section and additional demographic and manipulation check questions. To ensure that the firms were high-tech and involved in radical innovation, as per the definition provided by Garcia and Calantone (2002), manipulation check questions were used with the sample, including questions regarding whether the technology and/or manufacturing process were new-to-the-world and also whether products resulting from the technology would require a new marketing/distribution approach. To measure responses, a 1-7 (1 = “totally disagree”/7 = “totally agree”) Likert scale was used throughout for the relevant scales. With this instrument and utilizing a survey approach, 495 firms in the high-tech and innovative nanotechnology sector were contacted by phone and directed to a university supported online server link. Sampling was based on a judgment sample, and was stratified and non-proportional, in order to increase efficiency of the sampling process across senior managers (Easterby-Smith, Thorpe and Lowe, 1991).  The general aim was to reach CTOs, CEOs and Directors of R&D, as these individuals were typically available for both small and large organizations. With small organizations, the person who worked directly with the technology was often the CTO or CEO. For large organizations, CTOs or CEOs would respond if they felt familiar with the development of the technology, but in other cases would forward the survey to a project leader, manager, team member or other individual who was close to the development of the technology and therefore would be in a better position to answer the survey. The cover e-mail and first page of the questionnaire were designed to encourage this. This generated a representative sample of completed surveys from 198 respondents—typically Directors of R&D, CTOs, CEOs or project managers—with a response rate of 40% (one respondent per firm in accordance with most high-tech firms’ ‘one survey per firm’ policies which are now in place). The data generated from this questionnaire were used to perform a confirmatory factor analysis for the newly generated factors and for the extant factors that were incorporated in this round with PASW - SPSS (version 18). A Structural Equation Model (SEM) analysis was also completed using EQS 6.1 software in order to see the impact of the valid factors on Market Visioning Competence and also the fit of the overall model was assessed.
Results

Exploratory Interview Results

The clearest distinction in terms of the themes which arose during the analysis was that there were definitely aspects of divergent thinking related to individuals and there was another important aspect related to the organizational culture and its acceptance of divergent thinking. In comparing this to what we had seen in the literature, this supported our understanding as well that there was an important gap in the literature which needed to be filled. While there was a dearth of scales available related to measuring individual-level proclivity to divergent thinking, there was really not a scale for measuring organizational encouragement of divergent thinking, particularly relevant to the case of radical innovation.  
Exploratory Factor Analysis Results

The exploratory factor analysis based on the data set of 102 high-tech companies (Sample 1) was run using the PASW-SPSS program (Version 18) and a Varimax analysis utilizing principal components (PCA). As mentioned in the methods section, the exploratory factor analysis was run specifically for the purpose of including a more full understanding of the realm and underlying dimensions of divergent thinking in organizations, based on the combined literature review and expert interviews, and with a total of 31 items (11 items related to “divergent thinking attitudes” from the extant Basadur and Hausdorf (1996) scale; 4 items related to “divergent thinking attitudes” from expert interviews for a total of 15 divergent thinking attitude items; 8/23 Runco (2000) items to measure “ideational behavior” based on expert interviews and 8 newly created “organizational encouragement of divergent thinking” items based on expert feedback). After removal of 10 cross-loaders (4 of the Basadur DTA items, 3 of the expert-created DTA items, 1 of the Runco IB items and 2 of the expert-generated OEDT items), a final solution converged after 7 iterations at 6 factors (utilizing eigenvalues > 1 as the prescribed cut-off value for inclusion as per Bollen and Lennox, 1991) incorporating a total of 21 items (where “IL” indicates individual-level factors and “OL” indicates organizational-level factors), and exhibiting total variance extracted of 69.079%.  As suggested by Churchill (1979), the focus for scale development is parsimony, in addition to meeting all measurement criteria and as such, only those items meaningful to respondents and shown to be statistically valid and reliable should be maintained. The 21 items and 6 factors maintained were as follows:
· Factor 1. A Divergent Thinking Attitudes Factor (IL) (F1):
· To do with individuals attitudes towards “openness”, many ideas and good communication
· 5 items: eigenvalue = 4.822 (explaining 22.960% variance), alpha = 0.82 

· Factor 2. A Divergent Thinking Attitudes Factor (IL) (F2):
· To do with individuals attitudes towards cutting off ideation to come to quality ideas quickly (i.e. moving from divergent thinking to convergent thinking efficiently and effectively)
· 3 items: eigenvalue = 2.358 (explaining 11.227% variance) , alpha = 0.84 
· Factor 3. A First Ideational Behavior Factor (IL) (F3):
· To do with the ability to come up with new ideas
· 4 items: eigenvalue = 3.063 (explaining 14.586% variance), alpha = 0.87 

· Factor 4. A Second Ideational Behavior Factor (IL) (F4):
· To do with being scatterbrained/forgetful
· 3 items: eigenvalue = 1.556 (explaining 7.410% variance), alpha = 0.73 
· Factor 5. A First Org Encouragement of Divergent Thinking Attitudes Factor (OL) (F5):

· Has to do with support and encouragement of idea freedom
· 3 items: eigenvalue = 1.133 (explaining 5.394% variance), alpha = 0.77 

· Factor 6. A Second Org Encouragement of Divergent Thinking Attitudes Factor (OL) (F6):
· Has to do with encouraging diversity and cross-functionality and diversity of the organizational team judging the new ideas
· 3 items, Sample 1, alpha = 0.63 
Specifically, each factor and its related items is listed with their reliabilities and standard loadings in Table 1.
<Insert Table 1 about here>

Confirmatory Factor Analysis Results
After the item purification and content validity stages of the study (i.e., literature review, expert interviews, and the EFA with the first large sample according to techniques from Churchill, 1979, so that only the best items for measurement are contained in the instrument), it was appropriate to advance to the next step: the specification of the measurement model. The main goal at this stage is to discover the relationship between indicators or items comprising each factor. Confirmatory Factor Analysis (CFA) allows the number of factors to be restricted to a specific number and then specification of the particular patterns of relationships between measured items and selected factors may be performed (Fabrigar et al, 1999). Also, re-specifications in terms of adding final items or removal of problem items or factors may be allowed. The end goal is for the factors and related items in the measurement model to exhibit internal consistency reliability using Cronbach alpha (Cronbach, 1951), construct reliability (Joreskog, 1978) convergent validity (Fornell and Larcker, 1981; Zaltman et al., 1973), divergent validity (Fornell and Larcker, 1981; Zaltman et al., 1973) and nomological validity (Zaltman et al., 1973). Further, the latent structure of the measurement model is tested for acceptable fit (Bollen, 1989).
As such, at this stage, one of the first things to attend to was the borderline reliability of F6, the “encouraging diversity” factor. A panel of three experts was used in order to develop two new items that would be used to enhance the reliability of this factor. In addition to examining the 6 “Divergent Thinking”-related factors, at this stage, the other factors which were potentially considered to have an impact on the hypothesized dependent factor, Market Visioning Competence, were also tested for reliability in the current context (“Cognitive Innovativeness”, “Openness to Experience” and “Need for Cognition”), as were the four first-order factors comprising Market Visioning Competence: Networking, Idea Driving, Proactive Market Orientation and Market Learning Tools. 

Construct Reliability

Utilizing the second data sample (n=198), an initial CFA was run with SPSS software (PASW Statistics 18). At this stage, 3 factors were removed because they did not conform with the Nunally cut-off criterion for reliability of 0.7. As such these 3 factors, “Openness to Experience”, “Cognitive Innovativeness” and one of the “Divergent Thinking”-related factors: “Scatterbrained” (F4 from the EFA), were removed from further consideration because they were not reliable. So, while on the surface there seemed to be some potential logical relationship between the “Openness to Experience” and “Cognitive Innovativeness” scales and those specifically related to Divergent Thinking, they did not stand as reliable with the data set and therefore could not be used. That said, the more specific DT-related scales were considered valid and reliable and more central to measuring the phenomena of interest here. So while we were not able to include Openness to Experience and Cognitive Innovativeness as additional tests of nomological validity, we were able to maintain the Need for Cognition test in addition to the central general model. 
“Need for Cognition”, “the tendency for an individual to engage in and enjoy thinking” (Cacioppo & Petty, 1982, p.116)—and the preference and need on the part of individuals for mental stimulation and complexity in problem-solving (Lord & Petruva, 2006) was tested and the scale was found to be reliable in this context. There is a positive relationship between “Need for Cognition” (Nair and Ramnarayan, 2000; Verplanken et al. 1992) and length of search effort (Reid and Saad, 1999) which may in fact slow down or inhibit the ability to drive new ideas forward. That said, however, there are other effects of individuals exhibiting a higher need for cognition which have been shown by Nair and Ramnarayan (2000) to include more success in problem solving tasks and making decisions on more aspects of a problem. In particular, this second aspect seems potentially related to the IB aspects of divergent thinking in that a high need for cognition individual examines more information related to the problem at hand. As such, there might potentially be some positive impact of such need for cognition on the use of a broader range of market learning tools available at the organizational level and in terms of attempting to build a larger individual network to examine more information about a given problem from more perspectives. In total, these incremental effects of Need for Cognition may have the overall positive impact on IB and subsequent MVC. As such, introducing this test into the overall model will serve as a test of validity and we thus, introduce this seventh antecedent factor into the overall model. 
Internal Consistency Reliability

Following this, the remaining factors were analyzed using EQS software (Version 6.1) in order to determine what, if any, remaining items should be removed for the determination of the final measurement model. At this stage, 7 further items were removed because their internal consistency was too low with the other items being used to measure their related factors and as a result their loadings were too low (based on Bagozzi and Yi, 1988 who recommend that factor loadings achieve close to a 0.60 threshold in order to be incorporated into the measurement model). Based on this criterion, the following items were removed: 2 from F1, 1 from F7, 1 from F3, 2 from F6 and 1 from F10; the specific items which were removed are highlighted on Table 2 and the standard loadings for those maintained are indicated along with the final reliability coefficients. Additionally, the Market Visioning Competence items were re-tested for reliability in this context and all met the reliability threshold criteria.  Table 3 denotes the items adopted from Reid and deBrentani (2010) and their re-tested reliabilities in this context. 
<Insert Table 2 about here>

<Insert Table 3 about here>

These findings confirm the reliability of 6 factors related to “Divergent Thinking”, one “Need for Cognition” factor and the four first-order “Market Visioning Competence” factors in the case of radical innovation explored in our context and these were maintained for the measurement model. 

Convergent Validity

Each of the remaining items loaded at a significant level (p < 0.01) on their respective factors. Further, the average variance extracted values greater than 0.40 suggest shared variance with the underlying constructs (Taylor and Todd, 1995). If equal or above 0.50, as was the case, the AVE values of the manifest variables are in line with the suggested cut-offs of Fornell and Larcker (1981) for exhibiting ‘substantial shared variance’ and as such are considered to demonstrate convergent validity (Zaltman et al., 1973). 

Divergent Validity

Each of the factors comprising the measurement model was tested to ensure that they were distinct enough to be maintained together in the same model without conceptually overlapping too extensively. Shared variance is indicated by the correlations between factors and, in effect, the internal consistency correlations should be stronger than external correlations between factors.  The general approach used for testing discriminant validity in scale development studies was utilized (Bearden et al, 1999). This approach suggests that the average variance extracted (“AVE”) for each individual construct should exceed the variance shared between constructs. Table 4 shows the internal reliabilities, the AVE values for each factor and the squared correlations. In each case discriminant validity is clearly demonstrated. As such, each of the factors is considered to be distinct.

<Insert Table 4 about here>
The General Measurement Model

Analysis of the specified general measurement model with the final factors and items, selected using the validity and reliability tests described above, was performed using EQS software (version 6.1). The indicators used to test fit were (1) the adjusted chi-square value to test sensibility to small sample sizes and distributions (Bollen, 1989) where acceptable values should be less than 2.5 to 4 times the numbers of degrees of freedom (Carmines and McIver, 1981); (2) the Comparative Fit Index (CFI) using the Hu and Bentler (1999) acceptability fit criterion of 0.90 and 3) the Root Mean Square Error Approximation (RMSEA) of <0.06 as a cut-off (Hu and Bentler, 1999).

The divergent thinking constructs were developed and tested in the current study using two iterations of exploratory and confirmatory factor analysis, including analyses of internal consistency and reliability (Cronbach alpha range: 0.75 to 0.83)  (Jöreskog, 1978), and of convergent/divergent validity (Tayler & Todd, 1995; Fornell & Larcker, 1981; Bearden et al., 1999). The measurement model’s latent structure was tested (Bollen, 1989) showing that the six divergent thinking factors—four individual- and two organization-level—met the requirements for new construct development. The overall measurement model produced a chi-square value of 669.156 based on 438 degrees of freedom, thereby resulting in an adjusted χ2 value = 1.5. The CFI = 0.92 and the RMSEA is 0.052. Each factor was assessed to ensure standardized loadings were significant at the p <0.01 level (1 tail and 2 tail tests). These findings support the quality of the measurement model and demonstrate the adequacy of the model for structural equation model analysis.
The Structural Equation Model

Analyses were utilized to assess the level of fit for the overall structural model and to determine the nature and level of significance of the relationships between each of the identified factors. In effect, running the structural equation model serves as a test of nomological validity whereby it tests “the extent to which predictions based on the concept which an instrument purports to measure are confirmed” (Zaltman et al, 1973, p.44). As such, the main constructs developed and refined here have to do with divergent thinking – DTA, IB and EODT – and predictions of the relationships of these concepts to MVC are tested and serve as tests of nomological validity.  Also, the test of the NFC construct which is purported to be related to IB also serves as a further partial test of nomological validity. As such, the hypothesized model presented in Figure 1 was tested using the second data sample and using the maximum likelihood method (ML) with EQS software (version 6.1).No correlations between errors of the constructs or errors of the items were allowed, thereby giving a conservative estimate of the model (Kline, 1998).
Results

The structural model produced a chi-square of 727.421 with 449 degrees of freedom (adjusted chi-square = 1.3). The CFI and RMSEA values met the cut-off values of 0.90 and 0.06. All the standardized loadings on the respective latent factors were significant at the p<0.05 level using the one-tail test (Kendall and Stuart, 1979). This supported the quality of the structural equation model and suggests that the structural model had a good fit to the data. The EQS standardized estimates of the parameters and their respective t-values are presented in Table 5 
1.  Results Related to OEDT and its impact on MVC

OEDT positively impacted MVC. Indeed, what ended up being developing into two OEDT factors, “encouraging ideas” and “encouraging diversity” were each found to have significantly positive impacts on MVC (H1 supported).

Two scales (see exhibit 1)—based primarily on interviews with experts—deal with the Organizational Encouragement of Divergent Thinking (DT) and capture the antecedent nature of embedded organization-level behaviors and attitudes that impact MVC. Specifically, Encouraging Ideas (F5) deals with how firms encourage all types of ideas and promote access to a variety of information sources. It involves encouraging and supporting informal activities (e.g., reading blogs) and formal activities (e.g., conference attendance, regular meetings), which support unstructured decision making processes inside and outside of the firm, while at the same time providing a risk-free environment where ideas can be openly expressed. Also, Encouraging Diversity (F6) captures management’s mind-set about open communication and free access across functions and departments, as well as diversity in hiring practices. These two organization-level approaches to the encouragement of divergent thinking can be seen as preceding the capabilities underlying the MVC constructs. This, because the individual behaviors associated with Networking and Idea Driving, and the organizational orientation towards the use of Market Learning Tools and the probing of unexplored or latent customer needs (i.e., Proactive Market Orientation) all evolve from the shared norms within the firm that foster an innovative and open style of NPD-related behavior (Takeuchi & Nonaka, 1986; de Brentani & Kleinschmidt, 2004). 
Results Related to IB and its impact on MVC

IB had a significantly positive impact on the MVC factor (H2 supported). 
IB can be seen as impacting the MVC elements of Networking and Idea Driving, where the currency involved in the behavior of putting forth new ideas is information sharing (Reid and de Brentani, 2011). This involves both networking outside the firm to share and develop ideas and championing those ideas within the firm.  
Results Related to DTA and its impact on MVC

The results for the impact of both DTA factors on MVC showed that in fact there was no significant impact and as such, (H3 was not supported).
These results indicate that the relationship between DTA and MVC is mediated both through OEDT and IB, as the relationships between DTA and OEDT and OEDT and MVC were shown to be positively significant. So, in order for attitudes to 
“reach” and impact the capabilities underlying MVC, these attitudes need to be first vetted through organizational culture and then through individual behaviour, as per H1 and H4 paths.
Results Related to DTA and its impact on OEDT

Both DTA factors, “openness” and “ability to move from DT to CT efficiently and Effectively” had significantly positive impacts on each of the two OEDT factors, “encouraging ideas” and “encouraging diversity” (H4 supported).

Individual attitudes related to divergent thinking have an important impact on the overall culture of the organization. This, because individual attitudes have a collective impact on organizational culture. As such, the higher the level of individual divergent thinking attitudes in the organization, the higher the level of organizational encouragement of divergent thinking.

Results Related to OEDT and IB

While encouraging ideas (F5) was shown to have a direct positive and significant impact on Ideational Behavior, encouraging diversity (F6) did not which does make sense as a natural precursor to Ideational Behavior. The diversity factor makes more sense in light of broader context provided in MVC related to the ability to drive ideas and network with a broad base of individuals, but it does not necessarily help individuals bring ideas to fruition in the same way that direct organizational encouragement of ideas can. As such, (H5 partially supported).

Impact of Need for Cognition on IB (supported)
For individuals who have a strong need for cognition, the impact of their divergent thinking behaviour is strengthened through the attenuation process of a better focus created by the need to solve problems. As such, the impact of NFC on MVC is mediated through IB. This test of nomological validity was therefore supported.

Discussion
The results related to the testing of our hypotheses highlight several interesting relationships that are at play in the very early stages of firms involved with the radical innovation process. Clearly, individual attitudes as they relate to both how open firms should be to communication related to new ideas and also, how firms should move as quickly as possible to capitalize on good ideas, have an important precursor effect on overall organizational culture as it pertains to organizational encouragement of divergent thinking. Once things move up to the cultural level, it is only at that organizational level that the scaled up effect can have a direct impact on the firm’s ability to achieve a strong vision of the market. So, individuals may be the ones who are the initial purveyors of ideas, and those who possess the individual strengths in networking outside the firm’s boundaries, and the underlying abilities to champion new technologies, but without the proper cultural backdrop, the chances of converting technological potential into marketing currency are much lower.  This has many ramifications in terms of how individuals with strong divergent thinking tendencies may shy away from either working from firms perceived to not have such a culture or who will not forward ideas in more restrictive cultures. Further, it does not bode well for the ability to convert good technology ideas into products.
In effect, this research strongly supports the notion that the internal firm environment—incorporating both the organizational culture of the firm and the personality characteristics of the individuals comprising the firm—plays a critical role in impacting the learning capabilities of firms and the individuals inside such firms. As such, we see that the internal environment of the firm plays an important role in terms of how the Market Visioning Competence of a given firm is arrived at. Key internal environmental factors, or resources, would therefore be considered antecedent to the development of the capabilities underlying Market Visioning Competence. Given our initial question as to whether a firm can be proactive in creating and selecting effective Market Visions, we see that Market Visioning Competence is indeed impacted importantly by individual attitudes, cognitive predispositions and the culture of the firm as it relates to encouragement of divergent thinking. These findings have obvious important ramifications from a firm’s managerial and human resources perspectives.
Conclusions

This study makes several key contributions. First, we were able to build two new valid and reliable scales related to the measurement of Organizational Encouragement of Divergent Thinking. Second we showed that such organizational culture has a clear and important impact on the firm’s capability set related to coming up with a market vision for radical innovation.

Third, we show that one individual antecedent involving divergent thinking capabilities, the ability to come up with new and different ideas, is impacted by individual-level need for cognition and that these individual antecedents together have a clear impact on market visioning competence. 
Exhibit 1

Divergent Thinking-Related and MVC Factors
	Individual-level Divergent Thinking (DT) Antecedent factors

· F1 Divergent Thinking Attitude—Openness: (3 items, α =.787) communicating, sharing, and listening to all ideas, without pre-judgment. 
· F2 Divergent Thinking Attitude—Efficient Divergent(Convergent Thinking: (3 items, α =.748) attitude towards cutting off ideation to come to quality ideas quickly.
· F3 Ideational Behavior—Ability to Generate New Ideas: (3 items, α =.793) coming up with lots of new ideas, good at combining ideas in new way, helping others to think of new ideas.
· F4 Ideational Behavior—Need for Cognition: (5 items, α =.827) preference for: challenging thinking, situations requiring deep and abundant thinking, mental stimulation, puzzles, complex problems.
Organization-level Divergent Thinking (DT) Antecedent factors
· F5 Encouraging Ideas: (F-5, 3 items, α =.816) firm encourages ideas, gives freedom to access variety of sources and to generate new ideas.  
· F6 Encouraging Diversity: (F-6, 3 items, α =.740) firm encourages cross-functional/cross-departmental practices, promotes diversity in hiring.
Market Vision Competence (MVC) factors

· F8 Networking: (3 items, α=.828) external webs of relationships formed ahead of competition. 
· F9 Idea Driving: (3 items, α =.891) active and enthusiastic promotion of an innovation.
· F10 Market Learning Tools: (4 items, α =.805) tools used and manner by which a direction and a sense of market opportunity are infused in the innovation process.
· F11 Proactive Market Orientation: (3 items, α =.850) ways to understand/satisfy customer latent needs.
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Figure 1. Conceptual Model of Potential Antecedents and Impacts on Market Visioning Competence
*Introduced as a Test of Nomological Validity













Figure 2 Structural Equation Model 
Table 1
Divergent Thinking-Related Items: Final List from Exploratory Factor Analysis 

	Factor Number and Name
	Items
	Standardized Loadings
	Alpha

	F1: Divergent Thinking Attitudes: “Openness”


	Item 1: I think everyone should communicate their ideas, no matter how unusual.
	0.806
	α = 0.821

	
	Item 2: I feel that people ought to be encouraged to share all their ideas, because you never know when a crazy-sounding one might turn out to be best.
	0.798
	

	
	Item 3: I feel that all ideas should be given equal time and listened to with an open mind, regardless of how outside the norm they seem to be.
	0.777
	

	
	Item 4: I enjoy exploring ideas with people whose perspectives and expertise are different from mine.
	0.672
	

	
	Item 5: I feel that relevant ideas should be listened to with an open mind.
	0.620
	

	

	F2: Divergent Thinking Attitudes:

“Ability to move from Divergent Thinking to Convergent Thinking Efficiently and Effectively”
	Item 1: Judgment is necessary during idea generation to ensure that only quality ideas are developed.
	0.888
	α = 0.842

	
	Item 2: Quality is a lot more important than quantity in generating ideas.
	0.869
	

	
	Item 3: We should cut off ideas when they get ridiculous and get on with it.
	0.837
	

	
	
	
	

	

	F3: Ideational Behavior: 
“Ability to Come up with New Ideas”
	Item 1: Friends ask me to help them think of ideas and solutions.
	0.870
	α = 0.870

	
	Item 2: I come up with a lot of ideas or solutions to problems.
	0.852
	

	
	Item 3: I often get excited by my own new ideas.
	0.830
	

	
	Item 4: I am good at combining ideas in ways that others have not tried.
	0.732
	

	

	F4: Ideational Behavior: “Scatterbrained/Forgetfulness”
	Item 1: Some people might think me scatterbrained or absent minded because I think of a variety of things at once.
	0.820
	α = 0.727

	
	Item 2: I often find that one of my ideas has led me to other ideas that have led me to other ideas, and I end up with an idea and don’t know where it came from.
	0.727
	

	
	Item 3: I sometimes get so interested in a new idea that I forget about other things that I should be doing.
	0.668
	

	

	F5: Organizational Encouragement of Divergent Thinking

“Encouraging Idea Freedom”


	Item 1: My organization encourages a risk-free environment where ideas can be openly expressed.
	0.846
	α = 0.771

	
	Item 2: Employee freedom to generate ideas is valued in our organization.
	0.800
	

	
	Item 3: We actively encourage our people to find external stimuli for idea generation, such as attending conferences, or reading blogs.
	0.728
	

	

	F6: Organizational Encouragement of Divergent Thinking

“Encouraging Diversity”


	Item 1: My organization looks for employees globally to draw from the best talent pool.
	0.842
	α = 0.628

	
	Item 2: We actively engage in cross-departmental product development practices.
	0.716
	

	
	Item 3: My organization openly promotes diversity in its hiring practices.
	0.549
	

	


Table 2

Confirmatory Factor Analysis for Measurement Model: Standardized Loadings and Reliabilities

	Factor Number and Name**
	Items
	Standardized Factor Loadings
	Alpha (Standardized Items)

	F1: Divergent Thinking Attitudes “Openness”


	Item 1: I think everyone should communicate their ideas, no matter how unusual.
	0.750
	α = 0.806

	
	Item 2: I feel that people ought to be encouraged to share all their ideas, because you never know when a crazy-sounding one might turn out to be best.
	0.872
	

	
	Item 3: I feel that all ideas should be given equal time and listened to with an open mind, regardless of how outside the norm they seem to be.
	0.683
	

	
	Item 4: I enjoy exploring ideas with people whose perspectives and expertise are different from mine.
	Removed from analysis.***
	

	
	Item 5: I feel that relevant ideas should be listened to with an open mind.
	Removed from analysis.***
	

	

	F2: Divergent Thinking Attitudes “Thinking About Ability to move from Divergent Thinking to Convergent Thinking Efficiently and Effectively”
	Item 1: Judgment is necessary during idea generation to ensure that only quality ideas are developed.
	0.729
	α = 0.748

	
	Item 2: Quality is a lot more important than quantity in generating ideas.
	0.722
	

	
	Item 3: We should cut off ideas when they get ridiculous and get on with it.
	0.665
	

	
	
	
	

	

	F3: Ideational Behavior “Ability to Come up with New Ideas”
	Item 1: Friends ask me to help them think of ideas and solutions.
	0.695
	α = 0.794

	
	Item 2: I come up with a lot of ideas or solutions to problems.
	0.813
	

	
	Item 3: I often get excited by my own new ideas.
	Removed from analysis.***
	

	
	Item 4: I am good at combining ideas in ways that others have not tried.
	0.766
	

	

	F5: Organizational Encouragement of Divergent Thinking

“Encouraging Ideas”


	Item 1: My organization encourages a risk-free environment where ideas can be openly expressed.
	0.869
	α = 0.824

	
	Item 2: Employee freedom to generate ideas is valued in our organization.
	0.916
	

	
	Item 3: We actively encourage our people to find external stimuli for idea generation, such as attending conferences, or reading blogs.
	0.598
	

	

	F6: Organizational Encouragement of Divergent Thinking

“Encouraging Diversity”*

	Item 1: My organization looks for employees globally to draw from the best talent pool.
	Removed from analysis.***
	α = 0.745

	
	Item 2: We actively engage in cross-departmental product development practices.
	0.784
	

	
	Item 3: My organization openly promotes diversity in its hiring practices.
	0.553
	

	
	Item 4*: A diverse workplace is important for having a variety of inputs into product development processes.
	Removed from analysis.***
	

	
	Item 5*: Different departments in our organization work cooperatively together on product development.
	0.789
	

	

	F7: Need for Cognition
	Item 1: I prefer to think about long term projects to small daily tasks.
	Removed from analysis.***
	α = 0.830

	
	Item 2: I would rather do something that is sure to challenge my thinking abilities than something that requires little thought.
	0.632
	

	
	Item 3: I seek out situations where there is a likely chance I’ll have to think in depth about something.
	0.669
	

	
	Item 4: I would prefer life to be filled with puzzles that I must solve.
	0.731
	

	
	Item 5: I prefer complex over simple problems.
	0.740
	

	
	Item 6: I like to have the responsibility of handling a situation.
	0.735
	

	


· Note that 2 additional new items were added to the “Encouraging Diversity” factor (F6) after the exploratory analysis in order to create a more robust factor around this idea; one was removed after CFA testing and one was retained. 

**   Note that F4 (Scatterbrained) was removed from the initial EFA list because it did not meet the reliability criteria.

*** Not included in reliability analysis.

Table 3

Market Visioning Competence Items

	Factor Name
	Items preamble: “The person who first championed this technology in our firm…” 

	MVC  (Individual)
Idea Driving
(α = 0.892)


	…got key decision makers in our firm involved. (IDDMKS)

	
	…secured the required senior management-level support. (IDSRMGR)

	
	…shared information and campaigned for support very quickly with senior management. (IDSHRSM)

	MVC (Individual)
Networking

(α = 0.832)


	…had a broad network of relationships outside of our company. (NWBROAD)

	
	…had a network made up of people with a variety of different backgrounds (e.g., different industries, different disciplines, different functions, etc.). (NWVARIET)

	
	…was at the center of the network growing up around the technology. (NWCENTRL)

	MVC (Organizational)

Market Learning Tools

(α = 0.807)
	We tried to keep our market opportunity options open as long as possible for the new technology. (MLOPTIONS)

	
	We tried to develop several potential technological scenarios before choosing market(s) to pursue. (MLSCENAR)

	
	We use forecasting and market estimation techniques before making a market selection. (MLMEFORE)

	
	We use several forecasting and market estimation techniques in combination before market selection. (MLCOMBO)

	MVC (Organizational)

 Proactive Market Orientation
(α = 0.851)
	We continuously6 try to discover additional needs of our customers of which they are unaware. (MLADNEED)

	
	We incorporate solutions to unarticulated customer needs in our new products and services. (MLUNART)

	
	We brainstorm on how customers use our products and services. (MLBRAIN)


Table 4 

Discriminant and Convergent Validity: Independent Factors and Dependent Factors
	Independent Factors:

Factors and Items**
	Factor 

Loading
	AVE Value
	Factor Correlations
	Squared Correlations

	F1 Divergent Thinking Attitudes “Openness” (DTAO)

Item 1

Item 2

Item 3
	0.750*

0.872*

0.683*
	.60

.56

.76

.47
	Openness-Efficient/Effective = -.307

Openness-New Ideas = .202

Openness-Encouraging Ideas = .135

Openness-Encouraging Diversity =  .168

Openness-Need for Cognition = .239

Openness-Networking = .058

Openness-Idea Driving = .078

Openness-Proactive Market Orientation = .047

Openness-Market Learning Tools = .020
	.09

.04

.02

.03

.06

.00

.01

.00

.00

	F2 Divergent Thinking Attitudes “Efficient and Effective”

(DTAEE)

Item 1

Item 2

Item 3
	0.729*

0.722*

0.665*
	.50

.53

.52

.44
	Efficient/Effective-New Ideas = .062

Efficient/Effective-Encouraging Ideas = .169

Efficient/Effective-Encouraging Diversity = .140

Efficient/Effective-Need for Cognition = -.055

Efficient/Effective-Networking = .258

Efficient/Effective-Idea Driving = .188

Efficient/Effective-Proactive Market Orientation = .228

Efficient/Effective-Market Learning Tools = .128
	.00

.03

.02

.00

.07

.04

.05

.02

	F3 Ideational Behavior “New Ideas” 

(IBNI)

Item 1

Item 2

Item 4
	0.695*

0.813*

0.766*
	.58

.48

.66

.59
	New Ideas-Encouraging Ideas = .376

New Ideas-Encouraging Diversity = .177

New Ideas-Need for Cognition = .590

New Ideas-Networking = .185

New Ideas-Idea Driving = .241

New Ideas-Proactive Market Orientation = .168

New Ideas-Market Learning Tools = .395
	.14

.03

.35

.03

.06

.03

.16



	F5 Organizational Encouragement of Divergent Thinking “Encouraging Ideas” (OEDTEI)

Item 1

Item 2

Item 3
	0.869*

0.916*

0.598*
	.65

.76

.84

.36
	Encouraging Ideas-Encouraging Diversity = .557

Encouraging Ideas-Need For Cognition = .188

Encouraging Ideas-Networking = .205

Encouraging Ideas-Idea Driving = .338

Encouraging Ideas-Proactive Market Orientation = .321

Encouraging Ideas-Market Learning Tools = .462
	.31

.04

.12

.11

.10

.21

	F6 Organizational Encouragement of Divergent Thinking “Encouraging Diversity” (OEDTED)

Item 2

Item 3

Item 5
	0.784*

0.553*

0.789*
	.52

.62

.31

.62
	Encouraging Diversity-Need for Cognition = .079

Encouraging Diversity-Networking = .343

Encouraging Diversity-Idea Driving = .194

Encouraging Diversity-Proactive Market Orientation = .321

Encouraging Diversity-Market Learning Tools = 459


	.01

.12

.04

.10

.21

	F7 Need For Cognition (NFC)

Item 2

Item 3

Item 4

Item 5

Item 6
	0.632*

0.669*

0.731*

0.740*

0.735*
	.50

.40

.45

.53

.55

.54
	Need For Cognition-Networking = .125

Need for Cognition-Idea Driving = .100

Need for Cognition-Proactive Market Orientation = .100

Need for Cognition-Market Learning Tools = .172
	.02

.01

.01

.03

	Dependent (1st Order) Factors:

Factors and Items
	Factor 

Loading
	AVE Value
	Factor Correlations
	Squared Correlations

	F8 Networking (NW)

NWBROAD

NWVARIET

NWCENTRL
	0.797*

0.923*

0.661*
	0.64

0.64

0.85

0.44
	Networking-Idea Driving = .432

Networking-Proactive Market Orientation = .247

Networking-Market Learning Tools = .191
	0.19

0.06

0.04

	F9 Idea Driving

IDDMKS

IDSRMGR

IDSHRSMR
	0.836*

0.926*

0.811*
	0.74

0.70

0.86

0.66
	Idea Driving-Proactive Market Orientation = .208

Idea Driving-Market Learning Tools = .291                       
	0.04

0.09

	F10 Proactive Market Orientation

MLADNEED

MLUNARTIC

MLBRAIN
	0.873*

0.825*

0.739*
	0.66

0.76

0.68

0.55
	Proactive Market Orientation-Market Learning Tools = .522                       
	0.27

	F11 Market Learning Tools

MLSCENAR

MLMEFORE

MLCOMBO
	0.670*

0.803*

0.823*
	0.59

0.45

0.65

0.68


	
	


· p < .01
· **Specific item wording shown in Tables 2 and 3.
Table 5

Standardized Estimates for the General Structural Model Hypotheses
	PATH TESTED

	STANDARDIZED ESTIMATE (t;p values)

	OEDT to MVC (H1):
F5 to F12 

F6 to F12
	λ  = 0. 350 (t = 3.671; p < .05)
λ  = 0.400  (t = 3.988; p < .05)


	IB to MVC (H2):
F3 to F12


	λ  = 0.291  (t = 2.939; p < .05)

	DTA to MVC (H3):
F1 to F12

F2 to F12


	n.s.
n.s.

	DTA to OEDT (H4):
F1 to F5

F1 to F6

F2 to F5

F2 to F6


	λ  = 0.249  (t = 2.830; p < .05)
λ  = 0.270  (t = 2.848; p < .05)
λ  = 0.293  (t = 3.091; p < .05)
λ  = 0.290  (t = 2.862; p < .05)

	OEDT to IB (H5):
F5 to F3

F6 to F3


	λ  = 0.302  (t = 3.947; p < .05)
n.s.

	FIT INDICATORS
	GENERAL MODEL

	CFI
	0.90

	Adjusted chi-square
	1.3

	RMSEA
	0.056
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