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Chapter 3 

The effect of decision orientation of R&D 

managers on open innovation in engineering 

projects: Quantitative insights from Dutch 

technology-intensive firms* 

Although collaborative approaches to innovation have received substantial interest 

among academics and practitioners, the micro foundations of innovation are relatively 

unexplored. This study uses a psychological lens to examine the impact of managerial decision 

orientation on project collaboration within technology-intensive firms. Specifically, the study 

drew upon the theories of decision-making styles and regulatory focus to survey 118 middle and 

senior managers of R&D projects in technology-intensive firms. The results indicated that a 

rational decision-making style used in combination with a prevention orientation had a negative 

impact on collaboration breadth. However, when rationality was low, managers with a high 

prevention focus engaged in more collaborations than managers with a low prevention focus. 

The findings in general pointed to a limited influence of managers’ decision orientation on the 

breadth of collaboration in innovation projects. Several possible explanations derived from the 

literature are provided. The findings of this study contribute to the existing literature on 

knowledge exchange and open innovation, adding insights into the limits of individual influence 

on organizations’ collaborative behavior. 

                                                
*)This)chapter)is)based)on)Kolbe,)Bossink,)&)De)Man)(2012))
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3.1 Introduction 

Despite wide recognition of the importance of collaboration and open innovation, 

research indicates substantial differences among managers’ willingness to open up research and 

development (R&D) (Jelinek, Bean, Antcliff, Whalen-Pedersen, & Cantwell, 2012). Empirical 

studies examining the differences between open and closed innovation cultures (Mortara & 

Minshall, 2011) have found that open innovation units are accepting of external ideas or more 

tolerant of risks (Herzog & Leker, 2010). However, while Grant (1996) indicated that the extent 

to which knowledge is exchanged with partners outside of the firm depends on individual 

processes, the role of the individual in open innovation remains largely unexplored from both a 

theoretical and an empirical viewpoint (Chatenier et al., 2009; Gassmann et al., 2010; Teece, 

2007; Vanhaverbeke & Cloodt, 2006). Despite the necessity for more knowledge at the 

individual level, no research has yet studied whether open innovation professionals differ from 

other professionals in their decision orientation. 

Existing literature has pointed out that practitioners’ mindsets may have an important 

influence on whether collaborative approaches to innovation are implemented, but few studies 

have drawn upon psychological theory to study this phenomenon (Gassmann et al., 2010). 

Because psychological theory elucidates mental processes and behavior, it may help to 

understand why some managers are willing to collaborate. Theories have described common 

tendencies among individuals to evaluate choice situations (Kahneman & Tversky, 1979) as 

well as some important differences among different individuals’ decision-making styles 

(Busenitz & Barney, 1997; Higgins, 2000). This study drew upon two conceptual lenses from 

psychology to understand these differences. Theory of decision-making styles was used to 

understand how a manager’s tendency to use a particular decision-making style (rationality, 

intuition, or politics) impacted the manager’s engagement in collaborative innovation projects. 

Regulatory focus theory helped to understand how managers’ attitudes towards failure and 

accomplishment influenced their engagement in collaborative innovation. Specifically, this 

study aimed to answer the research question: “How does the decision orientation of the manager 

influence collaboration in R&D projects?” Quantitative data from managers in technology-

intensive firms in the Netherlands provided insight into this question. 

This study’s contribution to the existing literature is threefold. First, it offers micro-level 

data to offer insights into the psychological mechanisms that support innovation in technology-

intensive firms. Thus, it complements organizational-level theories of innovation and firm 

performance (Teece, 2007). Second, by drawing upon psychological theories, this study 
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contributes understanding of the behavioral side of knowledge exchange in innovative R&D 

projects (Grant, 1996). Third, this study contributes quantitative insights to the field of open 

innovation with survey data from technology-intensive firms. One of the most popular 

approaches to collaborative innovation within the last decade has come from the framework of 

open innovation. While this literature is growing (West et al., 2014), more large-scale empirical 

studies are necessary to offer additional insights into open innovation (Dahlander & Gann, 

2010). 

Section 3.2 provides a literature review on open innovation, decision-making style, and 

regulatory focus theory, and formulates the hypotheses. Next, section 3.3 describes this study’s 

research methodology. The hypotheses are then tested in section 3.4. Finally, section 3.5 

discusses the results and provides theoretical and practical implications. 

3.2 Theoretical background 

This section briefly outlines the concept of open innovation and the outcomes of 

collaborative efforts in innovation. The choice to collaborate with external partners is based not 

only on external contingency variables, but also on the individual manager’s decision 

orientation. Consequently, two theories help to describe these differences—decision-making 

style and regulatory focus.  

In the past decades, researchers have repeatedly suggested that the collaboration of 

innovative actors in networks, communities, and other forms results in the most effective and 

efficient way to identify and commercialize new innovative ideas (Brown & Eisenhardt, 1995; 

Laursen & Salter, 2006). A recent approach that has received wide interest among the scientific 

and professional community is the notion of open innovation, defined as “the use of purposive 

inflows and outflows of knowledge to accelerate internal innovation, and expand the markets for 

external use of innovation, respectively.” (Chesbrough, 2006, p. 1). In a nutshell, the open 

innovation literature investigates how diverse external collaboration partners may impact 

innovative efforts within a company. This study focused on inbound open innovation, which 

refers to the extent that external knowledge from third parties, such as suppliers, clients, and 

other innovative institutions, is integrated into the firm. Firms differ in the extent they may 

search their environments for external partners (Laursen & Salter, 2006), or in other words, their 

“external search breadth,” upon which they may rely for their innovative activities (Laursen & 

Salter, 2006, p. 5). External search breadth may represent a “soft” form of openness, which does 

not necessarily imply legally binding agreements with collaboration partners but still enables 

companies to access external knowledge (Laursen & Salter, 2014). It may therefore be seen as a 
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prerequisite for more formal types of collaboration. This study sees external search breadth as a 

proxy for project openness (see Laursen & Salter, 2006) and does not explicitly distinguish 

between informal and formal types of collaboration. 

Findings on the effectiveness of a collaborative approach have shown that companies 

should use a balanced approach with regard to external collaboration. Collaboration may 

enhance innovation in general, but an overly large portfolio of collaborations may also decrease 

innovation effectiveness (Faems et al., 2005; Nieto & Santamaría, 2007; Roper, Du, & Love, 

2008). As managers play a leading role in decisions to enter into collaborative innovation, a 

study of managers’ decision orientation is relevant. If decision orientation has an important 

effect on whether or not to collaborate, this characteristic in a firm’s managers may lead the firm 

to over or under invest in open innovation.  

Managers may importantly influence whether and when to collaborate and with which 

external partners. They often face ambiguous situations. First, their organizations may either 

support or reject collaborative strategies. Second, evidence for or against specific collaborations 

is often vague or absent (Chatenier et al., 2009). Third, R&D managers often act in highly 

turbulent environments and face considerable uncertainty about the consequences of their 

decisions. Under such conditions the manager’s decision orientation may be of great importance 

when it comes to whether or not to collaborate. 

In summary, engaging with a network of diverse external partners can have important 

benefits for firms, but there also are limits to the success of such collaborative efforts. This 

ambiguity offers challenges to the management of R&D projects and leaves important 

collaboration choices to the responsible managers’ own evaluations, which may differ from one 

another (Laursen & Salter, 2006). Understanding these differences may lead to better 

understanding of open innovation on multiple levels (Vanhaverbeke & Cloodt, 2006). 

3.2.1 Decision-making style 

Research in psychology shows that individual differences have an important impact on 

decision outcomes (for example, Bruine de Bruin, Parker, & Fischhoff, 2007). According to 

Scott and Bruce (1995), people differ in their preferences for a certain decision-making style, 

defined as “the learned habitual response pattern exhibited by an individual when confronted 

with a decision situation.” (p. 820). Decision-making styles are not stable but are molded by the 

individual’s environment, the specific decision situation, and the person’s usual reactions. For 
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this study, three main decision-making styles were identified as relevant to the R&D 

management perspective: the rational, intuitive, and political styles.  

An individual with a rational decision-making style follows a process “characterized by a 

thorough search for and logical evaluation of alternatives” (Scott & Bruce, 1995, p. 820). 

Elbanna and Child (2007) found that rational processes are positively associated with strategic 

effectiveness and that most processes in firms are predominantly based on rationality, rather 

than intuition or political behavior. 

When approaching a decision problem, the intuitive decision maker trusts the accuracy 

of rather subconscious processes based on quick judgments. An intuitive decision-making style 

is “characterized by a reliance on hunches and feelings.” (Scott & Bruce, 1995, p. 820). Intuition 

is the second preferred strategy among strategic decision makers, but most managers may be 

reluctant to rely predominantly on intuition and use it in combination with rational strategies 

(Elbanna & Child, 2007). Eling et al. (2014) proposed that intuition increases product concept 

creativity in the “fuzzy front end,” the starting phase of new product development, but the effect 

may be weakened because of certain contingency factors, such as the firm’s rational and 

hierarchical culture or different goals within the team. 

 For the political decision maker, decisions are a social process of negotiation among 

actors with differing power positions (Nutt, 1993). This style is characterized by the ambition to 

enforce one’s interests through negotiation, alliances, and power (Elbanna & Child, 2007, p. 

434). Some researchers found that politics hinder the effectiveness of strategic decision making 

(Elbanna & Child, 2007), while others found it to be helpful under some conditions (Kester et 

al., 2011). 

None of these existing studies appears to have used a quantitative approach to gain 

insight into the role of these three individual decision-making styles in the context of innovation 

projects within R&D. This study of R&D engineering projects fills that gap. 

3.2.2 Regulatory focus 

Regulatory focus theory describes two different motivations for individuals to pursue a 

given goal: a promotion or a prevention orientation (Higgins, 1998). Individuals with a 

promotion focus are motivated by the need to grow and seek gains, ideals, and 

accomplishments. Individuals with a prevention focus are oriented towards loss avoidance and 

prevention of negative outcomes, and value duties, obligations, and security (Higgins, 2000). 

Regulatory focus is a relatively stable characteristic, which means that across situations some 
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individuals will tend to adopt a promotion focus and others a prevention focus, if not otherwise 

instructed. An individual’s orientation may be the result of educational development or may be 

innate (Higgins, 2000). Regulatory focus affects the way people think, feel, and behave, and it is 

also likely to affect their managerial decision-making styles. For example, a promotion-oriented 

superior may stress the importance of “getting it right,” and therefore, focus on the presence (or 

absence) of positive outcomes (Higgins, 2000; Spanjol et al., 2011). On the other hand, a 

prevention-oriented manager may emphasize avoiding mistakes, and therefore may focus on the 

presence or absence of negative outcomes (Higgins, 2000; Spanjol et al., 2011).  

In their article on team decision making in new product development, Spanjol et al. 

(2011) found considerable differences in decision making depending on regulatory focus. 

Individuals with a promotion focus made riskier decisions, while those with a prevention focus 

tended to stick to safer choices. This natural tendency was even stronger when individuals 

worked with team members who shared their same orientation. Groups of individuals with a 

prevention focus did not react easily to new product development opportunities, preferring to 

wait until an opportunity was clearly appropriate. But those with a promotion focus enjoyed a 

high degree of freedom, tolerated risks, and actively searched for new product development 

opportunities (Spanjol et al., 2011). 

Based on these theoretical concepts, three sets of hypotheses were formulated to 

illuminate the relationships between managerial decision-making characteristics and project 

collaboration: first, the effect of rational, intuitive, and political decision-making styles on 

external search breadth (section 3.2.3); second, the influence of regulatory focus on external 

search breadth (section 3.2.4); and third, a moderation effect of prevention and promotion focus 

on the relationship between breadth and rationality, intuition, and politics (section 3.2.5). Figure 

3.1 shows the research model with the hypotheses, including the independent variables 

(decision-making style and regulatory focus), the control variables, and the dependent variable 

(external search breadth). Arrows indicate the predicted effects. 
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Figure 3.1  
Research model of decision orientation and external search breadth 

3.2.3 The effect of decision-making style on external search breadth 

Rational decision making is marked by a rigorous analysis of many alternatives and the 

decision maker’s careful elaboration on the consequences of each alternative in relation to the 

desirable goal (Dean & Sharfman, 1996; Scott & Bruce, 1995). In most real-life situations, 

people have only limited access to all the relevant information necessary to formulate the most 

optimal decision outcomes (Simon, 1991). In most situations, information may be limited, but 

even more so in a collaborative environment in which there is great uncertainty concerning 

partners’ behaviors and the project outcomes (Knudsen & Mortensen, 2011). Therefore, we 

propose that managers with a rational decision-making style in these circumstances are likely to 

consider the available information as too ambiguous to collaborate broadly. Existing research 

indicates that an analytical cognitive style relates to more exploitative activities (De Visser, 

2013). Rational decision makers prefer clearly defined problems that provide opportunities to 

evaluate the consequences of all possible behaviors. Among engineers and technicians, a 

rational decision-making style correlated negatively with innovativeness (Scott & Bruce, 1995). 

Practices and procedures for systematically managing collaborative and open processes are 

relatively new and require managers to experiment and innovate. Therefore, rational decision 
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makers will be more reluctant to seek relationships with external partners from diverse 

backgrounds, preferring to stick to familiar relationships and fewer external partners. 

Hypothesis 1a. The stronger the manager’s rational decision making, the lower 

the external search breadth in the project. 

Intuitive decision making is predominantly based on gut feelings, insight, and judgment. 

Research has found that intuition is especially helpful in decision situations characterized by 

high levels of uncertainty, an absence of standards to guide choices, a lack of facts, or 

competing alternatives with equal evidence (Agor, 1986; Dayan & Elbanna, 2011). Managers 

who act intuitively are better able to respond quickly to rapid developments in their 

surroundings and make quicker decisions (Eisenhardt, 1989b; Payne, Bettman, & Johnson, 

1988). They also more readily engage in explorative activities (De Visser, 2013). In a sample of 

engineers and technicians, intuition related positively to innovativeness (Scott & Bruce, 1995). 

Therefore, intuitive decision makers are more confident in the face of ambiguity, quicker, and 

more innovative. These characteristics may be especially useful in collaborative innovation, 

involving a large variety of external partners and unpredictable situations. Therefore, managers 

with an intuitive decision-making style may be better prepared for collaborative innovation and, 

consequently, may more readily engage in partnerships with different types of partners. 

Hypothesis 1b. The stronger the manager’s intuitive decision-making style, the 

higher the external search breadth in the project. 

In the decision-making literature, political behavior is sometimes criticized for 

prioritizing individual interests above the decision object. However, it is only natural that firms 

and individuals strive to achieve their specific interests and use coalitions to increase their 

power. Kester et al. (2011) argued that managers who act politically in the firms’ best interests 

may be effective in new product decision making. Eisenhardt et al. (1997) also argued that 

conflicts in group decisions can be managed effectively to prevent possible negative effects of 

political behavior. 

Collaborations are rarely started or entertained without a specific goal in mind. 

Collaboration may provide access to strategic partners with specific knowledge or to certain 

markets otherwise unavailable. Managers can actively leverage external parties through 

collaborations with customers, suppliers, and even competitors. Through collaborations, 

managers can negotiate and bargain on behalf of the group or firm. Engaging with more diverse 

external partners may help managers access desirable resources and thus increase the chances of 

success for their innovation. 
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Hypothesis 1c. The stronger the manager’s political decision-making style, the 

higher the external search breadth in the project. 

3.2.4 The effect of regulatory focus on external search breadth 

According to Crowe and Higgins (1997), an individual with a promotion focus is 

“concerned with advancement, growth, and accomplishment and the strategic inclination is to 

make progress by approaching matches to the desired end-state” (p. 130); however, the 

individual with a prevention focus has “the strategic inclination . . . to be prudent and 

precautionary and avoid mismatches to the desired end-state” (p. 130). This difference in focus 

presumably affects the number of relationships with external parties that individuals may form. 

Specifically, building on existing studies, we suggest that promotion-oriented individuals tend to 

involve more external partners in their projects than prevention-oriented individuals.  

Research has shown that individuals with a promotion orientation are more open to 

experience than individuals with a prevention orientation (Vaughn, Baumann & Klemann, 

2008). Therefore, they have a higher preference for variety, complexity, and novelty, and in this 

study, we assumed promotion-oriented individuals would be more eager to form relationships 

with external partners. In addition, promotion-oriented individuals more actively seek support 

from others and benefit from this support, while the prevention-oriented individuals are less 

receptive to others’ support (Righetti & Kumashiro, 2012). They are more creative (Friedman & 

Förster, 2001) and more receptive to risks (Crowe & Higgins, 1997; Friedman & Förster, 2001), 

while individuals with a prevention focus strive for stability. Prevention-oriented individuals 

generate fewer alternatives and repeat familiar alternatives to ensure fewer errors are made 

compared with promotion-focused individuals (Crowe & Higgins, 1997). Therefore, the 

assumption is that individuals with a prevention orientation will be less eager to form 

relationships with external parties and will prefer to stick to familiar, internal sources rather than 

seek support from a new, complex set of external partners.  

Hypothesis 2a. The stronger the manager’s promotion orientation, the higher the 

external search breadth in the project.  

Hypothesis 2b. The stronger the manager’s prevention orientation, the lower the 

external search breadth in the project.  
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3.2.5 Interaction between decision-making style and regulatory focus 

People with different regulatory orientations seek different means to achieve their goals 

(Higgins, 2000). Research has shown that individuals with a promotion orientation prefer so-

called “eagerness means” to achieve their goals, which implies ensuring hits and making sure 

that no opportunity is missed. When an individual’s regulatory orientation corresponds to his or 

her preferred strategy to reach the respective goal, the individual will be more engaged in the 

task and have a feeling of rightness (Higgins, 2000). This phenomenon is referred to as 

regulatory fit. For example, a research experiment showed that promotion-oriented 

semiprofessional football players scored more often when their coach told them to score at least 

three out of five penalties (Higgins, 2000; Plessner, Unkelbach, Memmert, Baltes, & Kolb, 

2009), and prevention-oriented individuals scored twice as often when their trainer told them not 

to miss more than two penalties.   

Our assumption was that managers with a promotion orientation would see 

collaborations as a chance to increase their positive project outcomes (ensure more hits). Based 

on regulatory fit, these individuals would be more engaged in finding collaborations when they 

used a means that fit their promotion orientation. Because promotion-oriented individuals seek 

to move towards their goals, they are more likely to prefer the speed and spontaneity of an 

intuitive decision-making style as input for rapid advancement. Research shows that promotion-

oriented individuals are faster and less accurate in performing tasks compared with prevention-

oriented individuals (Förster, Higgins, & Bianco, 2003). Therefore, a promotion-oriented 

individual will be less concerned with possible errors of intuition.  

In summary, individuals with an intuitive decision-making style will scan more external 

sources since they rely more strongly on their gut feelings and do not necessarily require the 

timely effort of rational analysis. This effect is likely to be especially strong when the individual 

has a promotion orientation, since collaborating with multiple partners becomes an instrument to 

increase positive project outcomes. A promotion orientation will cause an intuitive decision 

maker to enter collaborative innovation projects sooner with the intention of increasing positive 

project outcomes.  

Hypothesis 3. The positive effect of intuitive decision-making style on external 

search breadth in the project is stronger when the manager has a strong 

promotion orientation.   

Individuals with a prevention orientation prefer vigilance (Crowe & Higgins, 1997; 

Higgins, 1998, 2000), and focus on avoiding negative outcomes and mistakes, as illustrated in 
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the experiment with the semiprofessional football league described above (Plessner et al., 2009). 

Earlier research has found that a prevention orientation relates to more rumination, or repetitive 

thinking about negative events (Keller, Hurst, & Uskul, 2008) and slower decision making to 

ensure a greater accuracy. In an R&D environment, a rational decision-making style is likely to 

correspond best to a vigilance strategy, since it requires careful analysis of the various options to 

prevent negative outcomes. Therefore, a rational approach may best fit the natural tendencies of 

a prevention-oriented individual. A decision maker with a prevention orientation will strive to 

avoid unsuccessful collaboration and spend more time analyzing and screening external 

partners, or in other words, apply more rationality. The combination of a prevention focus and a 

rational decision-making style will cause the decision maker to engage in less collaboration. 

Hypothesis 4. The negative effect of rational decision-making style on external 

search breadth in the project is stronger when the manager has a strong 

prevention orientation. 

Political decision-making strategies imply the mobilization of others in the form of 

bargaining or coalition building to influence decisions in the direction of the decision maker’s 

personal interests (Bacharach & Lawler, 1980). The interest of a prevention-oriented individual 

is to avoid mistakes, while the interest of a promotion-oriented individual is to ensure success. 

Managers with either orientation might use political behavior, either to avoid mistakes or to 

ensure success, and therefore, no differences between the two orientations are expected. 

However, there are different reasons why either orientation combined with political decision 

making might lead to more external search breadth. On one hand, promotion-oriented 

individuals rely more heavily on others’ support than prevention-oriented individuals (Righetti 

& Kumashiro, 2012), and therefore may engage in political behavior to accomplish their 

interests. Engaging with other political partners might in itself represent a form of collaboration 

and lead to more external search breadth. On the other hand, since prevention-oriented 

individuals prefer rigorous means, they may look for political partners to avoid negative project 

outcomes; that is, to avoid mistakes, prevention-oriented individuals might engage in political 

behavior and form multiple collaborations. 

Hypothesis 5a. For promotion-oriented managers, the stronger their promotion 

orientation, the stronger the positive effect of political decision-making style on 

external search breadth in the project. 
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Hypothesis 5b. For prevention-oriented managers, the stronger their prevention 

orientation, the stronger the positive effect of political decision-making style on 

external search breadth in the project. 

3.3 Method 
This study was conducted among middle and senior R&D managers involved with the 

development of products and processes in technology-intensive firms. The study specifically 

focused on engineering projects, that is, projects that used technology to devise solutions to be 

applied in new products and product versions (Sheppard, Colby, Macatangay, & Sullivan, 

2006).  

The data were collected through an online questionnaire during the seven-month period, 

April–October 2013. The 79-question survey took approximately 15 minutes to complete. 

Respondents were approached through three sources: the Institute for Sustainable Process 

Technology (ISPT), the Dutch Product Development and Management Association (PDMA), 

and the research team’s professional networks.  

Most of the managers were located in the Netherlands; however, some were based in 

other countries, such as Germany, Italy and India, but had business relationships in the 

Netherlands. The sample consisted of 91.5 percent male respondents, which can be considered 

representative of the technology sector. On average, respondents had worked 12.3 years for their 

current firms, with a range of 1 to 33 years. All respondents in the sample had university 

education: About 12 percent held a bachelor’s degree as their highest educational certificate, 48 

percent held a master’s degree, and 39 percent held a doctorate. Around 30 percent of the 

respondents worked for firms that had less than 250 employees and another 30 percent worked 

for firms that had more than 16,000. Approximately 36 percent of the firms belonged to the 

chemical, pharmaceutical, and biotech industry. Other firms belonged to R&D and engineering 

(approximately 15 percent), manufacturing and construction (approximately 11 percent), food 

services (approximately 9 percent), software, IT, and telecommunications (approximately 7 

percent), and oil and gas (approximately 7 percent).  

A total of 879 individuals were approached by e-mail, first receiving general information 

about the project and a request to complete the survey. Next, the principal researcher sent a 

request to fill in the survey and up to two reminders to those who failed to respond. If phone 

numbers were available, potential respondents received a follow-up call. We received 152 

responses, accounting for a rate of 17 percent. Of these respondents, 14 had not managed an 

engineering project within the last two years, and therefore, were not included in the sample. 
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Junior managers were also excluded to ensure respondents had considerable management 

experience. Thus, the sample consisted of 118 managers. Missing values per variable did not 

exceed 10 percent for any variable used, and for most variables, the missing values were lower 

than 2.6 percent. Respondents were only deleted when they lacked the information necessary for 

a specific analysis, but were included in all other analyses. 

Since the research design required respondents to have several qualifications for 

participating in the study, the resulting sample was relatively small, and specialized: It consisted 

in highly educated engineers with project responsibility in technology-intensive R&D. 

Therefore, the generalizability of the findings is limited, and whether the results will hold for 

other professional groups (such as marketing experts) or those in low-tech industries (such as 

the service industry) can neither be guaranteed nor be excluded. However, the assumption is that 

similar results will hold for different groups, since there are no substantial differences in terms 

of the relationship between individual psychological characteristics and external search breadth 

assumed in other groups.  

Because the sample was derived from three different sources, additional tests were 

conducted to see whether there were any significant differences in the respondents’ 

characteristics and variables from the three sources. Tests revealed that the ISPT respondents 

had significantly more tenure at their companies than respondents who were identified through 

the researchers’ networks. The ISPT respondents also were significantly older than the PDMA 

respondents. However, respondents did not differ on any other variable, such as regulatory focus 

and decision-making style, and therefore, we concluded that drawing the sample from different 

sources did not influence the research outcomes.  

To test for nonresponse bias, an independent samples t-test was conducted to compare 

the scores of the respondents who answered the survey after the first request and those that 

answered after the second reminder (Armstrong & Overton, 1977). There were no significant 

differences; the tests yielded no indication for nonresponse bias. Since the dataset of this study 

could not be compared with people who did not participate in the study at all, this test only 

provides partial evidence for the absence of nonresponse bias. 

By means of Harman’s one-factor test, the data were checked for common method 

variance, which refers to the phenomenon that subjective measurements may be biased due to 

the respondents’ striving to appear consistent and thus answering all scales in the same manner 

(Podsakoff & Organ, 1986). The exploratory factor analysis revealed that the data loaded on 

three distinct factors, all with eigenvalues that were greater than the required threshold of 1 and 
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accounted for 23.7, 19, and 15.1 percent of the variation. Based on these results, common 

method bias did not seem to distort the findings. 

3.3.1 Measurement 

In the survey, respondents were asked about a recent engineering project (e.g. Brettel et 

al., 2012). To prevent bias from the respondents’ memory distortion, only managers who had 

been involved in an engineering project within the last two years were selected for the study. 

The scales used to measure the variables are shown in Appendix C. All scales were based on 

measures reported in the existing literature. Ten experts from academia and practice checked the 

instrument to ensure its applicability to the R&D and engineering context, which resulted in 

small adjustments. All items were offered in a 7-point Likert scale. 

Regulatory focus. To measure regulatory orientation, the Lockwood, Jordan and Kunda 

(2002) scale was used, although slightly shortened for this research.  

Decision-making style. Rationality and intuition were measured using the decision-style 

scale developed by Scott and Bruce (1995), which proposes five items per dimension. To 

measure a manager’s tendency to engage in political behavior, we used a scale earlier applied by 

Elbanna and Child (2007) and Dean and Sharfman (1996). The wording was adapted slightly to 

fit the individual level of analysis (i.e. “we” was replaced by “I”).  

Collaboration breadth. To operationalize project collaboration, we provided respondents 

with a list of eight possible external partner types, a measurement based on existing literature 

(Laursen & Salter, 2006; Knudsen & Mortensen, 2011; Schroll & Mild, 2011), and slightly 

adapted following expert interviews. If a project manager collaborates with one specific external 

source, such as universities, the same manager may not necessarily collaborate with other 

sources, such as clients; therefore, the external sources are independent. To measure breadth, we 

used Laursen and Salter's (2006) notion and counted the number of sources used. A project that 

did not collaborate with any external party would score 0 and a project that collaborated with all 

external sources would score 8; thus, the higher the score, the higher the project collaboration 

breadth.  

Controls. Earlier research has indicated that firm size may influence firm collaboration, 

since smaller firms have fewer resources available inside the firm. On the other hand, some 

studies argue that bigger firms have more resources to engage in cooperation with external 

parties, especially the academic world (Fontana et al., 2006). We collected data on the firm’s 

size and sales volume to control for these effects. Since both indicators correlated highly with 
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each other (above .9), the product of firm size and sales volume was included into the regression 

equation to avoid problems with multicollinearity.  

Two precautions were taken to control for industry. First, all data were collected in the 

R&D sector, firms oriented towards developing new technologies and technological products, 

producing a rather homogeneous sample of technology-intense industries. Second, dummies for 

six different sectors were created to control for differences within these groups. This approach 

allowed comparison between more traditional sectors, such as the chemical industry, with more 

recent sectors, such as the ICT sector. The analyses did not yield any significant effects.  

Finally, individual controls of age and education were included in the model to prevent 

confusion of these characteristics with the proposed predictors. 

Ordinary Least Square (OLS) regression analysis and the statistical software IBM SPSS 

Statistics, version 21 were used to test the hypotheses. To avoid problems with multicollinearity, 

the continuous independent variables involved in the analysis of the interactions were mean 

centered when moderated regression analyses were conducted. 

3.4 Results 

Table 3.1 displays the means, standard deviations, and intercorrelations for all variables 

in the model. Since the correlations were far below the threshold of .7 (Tabachnick & Fidell, 

2007), no problems with multicollinearity were expected. This was confirmed by additional tests 

that revealed tolerance levels higher than .1 and VIF factors below the threshold of 10. Further 

inspection of the correlation matrix showed that the predictor variables were not correlated to 

the outcome variable, breadth of collaboration. Therefore, there were no first indications that 

sustained the hypotheses. The correlation matrix showed that a prevention focus was positively 

related to rationality and negatively to intuition. A promotion focus was positively correlated to 

politics but failed to correlate significantly with rationality and intuition.  
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Table 3.1 
Means, standard deviations, and correlations 

Variable M SD 1 2 3 4 5 6 7 8 
1. Breadth 4.97 1.70         
2. Rationality 5.20 .79 -.14        
3. Intuition 4.88 .76 .02 -.27**       
4. Politics 4.57 .82 -.07 .20* .32**      
5. Prevention focus 3.04 .85 .16 .22* -.24** -.09     
6. Promotion focus 4.82 .85 -.02 .15 .13 .46** .06    
7. Sales*size 13.87 11.42 -.27** .06 .04 .14 -.08  .17   
8. Age 3.63 .81 .09 -.02 .01 -.03 -.09 .01 -.11  
9. Education 2.27 .67 -.10 .12 -.18 .01 .15 .06 .26** -.07 
  * p <.05 
** p <.01 

The following section includes a summary of the analysis of the effect of decision-

making style (H1a, H1b, H1c) and regulatory focus (H2a and H2b), showing the three models: 

the controls (model 1), the decision-style variables (model 2), and the regulatory focus variables 

(model 3). Table 3.2 shows these results. The section also discusses the moderating effect of 

regulatory focus on the relationship of breadth and intuition, rationality, and politics, to test 

hypotheses 3, 4, 5a, and 5b. Again three models are shown: the control variables (model 1), 

decision-style, and regulatory focus variables (model 2), and the hypothesized interaction effects 

(model 3). The results from the regression analysis can be found in Table 3.3. Further analyses 

provide a better understanding of the direction of the moderation effects.  

3.4.1 Effects of decision-making style and regulatory focus on external search breadth 

Table 3.2 shows three regression models for the effect of decision-making style and 

regulatory focus on the breadth of project collaboration. The first column summarizes the 

variables and the relevant indicators of the regression analysis, and the remaining columns the 

results for the tests of the three models. Further information on the methodological approach of 

regression analysis and interaction analysis can be found in Aiken and West (1991). As the table 

indicates, model 1 was significantly different from zero at a .1 significance level. The only 

variable that influenced breadth significantly was the control variable sales multiplied by size. In 

model 2, the decision-making style variables rationality, intuition, and politics were added to the 

regression equation and the model was not significant; rationality, intuition, and politics did not 

significantly affect breadth of collaboration. In model 3, the regulatory variables prevention and 

promotion focus were included and again no significant results were shown; neither prevention 

nor promotion focus significantly influenced collaboration. Therefore, hypotheses H1a, H1b, 

H1c, H2a and H2b were not supported.  
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Table 3.2 
Results of hierarchical regression analysis: 
Effects of decision-making style and regulatory 
focus on project collaboration 

Breadth 

Variable 1 2 3 

Constant 5.01 6.30 5,03 
Sales*size -.04* -.03* -.03* 
Education -.10 -.07 -.13 
Age .16 .16 .20 
Rationality  -.24 -.31 
Intuition  .02 .07 
Politics  -.04 -.05 
Prevention focus   .31 
Promotion focus   .10 

    

N 103 103 103 
Model F-test 2.07† 1.5 1.54 
R-Square .07 .09 .11 
Adjusted R-square .05 .03 .04 
∆ R-square  .07 .02 .02 
∆F 2.69† .54 1.32 
† p < .10  
* p < .05  

3.4.2 Regulatory focus as a moderator 

To test hypotheses 3, 4, 5a and 5b, we conducted a hierarchical moderated regression 

analysis to see whether regulatory focus moderated the relationship between breadth and 

decision-making style. 

Table 3.3 summarizes the results of the regression analysis of the interaction effects for 

decision-making style and regulatory focus and their effect on collaboration breadth. The first 

column summarizes the variables that were included in the model and the relevant indicators of 

the regression analysis, and the remaining columns the results for the tests of the three 

regression models. As shown, model 3 explained 25 percent of the variation. The interaction 

term for intuition and promotion focus in model 3 was not significant, and there was no support 

for hypothesis 3. The interaction term for politics and prevention focus was not significant, and 

there was no support for hypothesis 5b. The interaction term between rationality and prevention, 

and the interaction term between politics and promotion focus were significant. Table 3.4 shows 

the significant interaction terms for rationality and prevention, and politics and promotion and 

provides the results of a separate regression analysis.  

To better understand how rationality affects breadth for low and high values of 
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prevention focus, we conducted a regression analysis including rationality, prevention focus, 

and the interaction term. Table 3.4 shows that the relationship between rationality and breadth 

declined .92 units when the prevention focus was high. However, when the prevention focus 

was low, rationality did not significantly affect any change in breadth. The graph in Figure 3.2 

represents the moderation effect for prevention focus. When prevention focus was low, 

rationality led to (slightly) more collaboration breadth, but the analysis indicated that this 

increase was not significant (Table 3.4). However, when there is a high prevention focus 

rationality was negatively associated with collaboration breadth. So, all in all, this shows that 

the relationship between rationality and breadth was conditional on a prevention focus. For a 

low prevention focus, there was no such negative relationship between rationality and breadth. 

These findings partially supported hypothesis 4. Interpreting Figure 3.2 slightly different, we 

also can say that a high prevention focus and low rationality are associated with more external 

search breadth than a high prevention focus and high rationality, and a low prevention focus and 

low or high rationality.  

To explore how politics affected breadth for low and high promotion focus, we 

conducted a regression analysis including politics, promotion focus, and the interaction term. 

These results are also shown in Table 3.4. The results indicated no indication that promotion 

focus was indeed a moderator of the relationship between politics and breadth. Therefore, the 

results did not support for hypothesis 5a. Table 3.5 summarizes the support obtained for all 

hypotheses.  
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Table 3.3  
Results of hierarchical regression analysis: 
Interaction effects for decision-making style and 
regulatory focus 

Breadth 
Variable 1 2 3 

Constant 5.07 4.94 4,85 
Sales and Size -.04* -.03* -.04* 
Education -.1 -.13 -.12 
Age .16 .2 .31 
Rationality  -.31 -.44† 
Intuition   .07 .3 
Politics  -.05 -.17 
Prevention Focus  .31 -.54* 
Promotion Focus  .1 .2 
Prevention*Rationality   -.66* 
Promotion*Rationality   .23 
Prevention*Intuition   .36 
Promotion*Intuition   .23 
Prevention*Politics   -.25 
Promotion*Politics   .59* 
    
N 103 103 103 
Model F-test 2.7† 1.54 2.12* 
R-Square .07 .11 .25 
Adjusted R-square .05 .04 .13 
∆ R-square  .07 .04 .13 
∆F 2.69† .86 2.68* 
† p < .10  
* p < .05 
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Table 3.4 
Results of hierarchical moderation regression analysis: Moderation effect of regulatory focus 
on the relationship between breadth and rationality and politics  

Rationality*Prevention focus  Politics*Promotion focus 

Variable 

Prevention 
focus low 

  Prevention 
focus high 

  

Variable 

Promotion 
focus low 

  Promotion 
focus high 

Constant 4.56 5.56  Constant 4.96 5.05 
Rationality .01 -.92**  Politics -0.03 -0.32 
 
Prevention Focus .5** .5**  

Promotion 
Focus 0.05 0.05 

Prevention 
Focus*Rationality -.46* -.46*  

Promotion 
Focus*Politics -0.15 -0.15 

       
N 117 117  N 117 117 
Model F-test 3.5** 3.49**  Model F-test .45 .45 
R-Square .09 .09  R-Square .01 .01 
 
Adjusted R-square .06 

  

.06   
Adjusted R-
square -.01   -.01 

* p < .05, one-sided 
**p< .01, one-sided 
 

 

Figure 3.2  
Moderating effect of prevention focus on the relationship of rationality and breadth of 
collaboration (N = 103) 
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Table 3.5 
Summary of the results of hypothesis testing 

Hypothesis Support 

H1a. The stronger the manager’s rational decision-making style, the  

lower the external search breadth in the project. 

Not supported 

H1b. The stronger the manager’s intuitive decision-making style, the  

higher the external search breadth in the project. 

Not supported 

H1c. The stronger the manager’s political decision-making style, the 

higher the external search breadth in the project. 

Not supported 

H2a. The stronger the manager’s promotion orientation, the higher 

the external search breadth in the project.  

Not supported 

H2b. The stronger the manager’s prevention orientation, the lower  

the external search breadth in the project.  

Not supported 

H3.   The positive effect of intuitive decision-making style on  

external search breadth in the project is stronger when the manager  

has a strong promotion orientation.   

Not supported 

H4.   The negative effect of rational decision-making style on  

external search breadth in the project is stronger when the manager  

has a strong prevention orientation. 

Partially 

supported 

H5a. For promotion-oriented managers, the stronger their promotion  

orientation, the stronger the positive effect of political decision- 

making style on external search breadth in the project. 

Not supported 

H5b. For prevention-oriented managers, the stronger their prevention  

orientation, the stronger the positive effect of political decision- 

making style on external search breadth in the project. 

Not supported 

3.5 Discussion 

This study examined the influence of manager’s decision orientation on partner selection 

in R&D projects. Most of the hypotheses were rejected. Rationality, intuition, politics, 

promotion focus, and prevention focus led to neither more nor less project collaboration when 

tested without interaction effects. These results indicate that the individual has only limited 

influence on project openness.  

The only factor that significantly influenced collaboration was a combination of a 

rational decision-making style and prevention orientation. This finding has two interesting 
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implications. Firstly, when rationality was low, managers with a high prevention focus 

collaborated with more parties than managers with a low prevention focus. This result suggests 

that under conditions of low rationality, managers who have a strong desire to avoid mistakes 

might be more motivated to look for different external partners in order to ensure proper project 

performance and prevent risks in their innovative projects, rather than managers with a low 

prevention focus. Secondly, managers with a high prevention focus had more collaboration 

partners when their decision-making style was less rational than when their decision-making 

style was more rational. Hence, the more managers, who strive to avoid mistakes, assess their 

environment for information and the more they think about the possible consequences and rely 

on thorough analysis, the fewer collaboration partners they tend to involve in their projects. It 

seems likely that a rational decision-making style leads managers to think about the 

consequences of possible collaborations and the advantages and disadvantages of partnering 

with different parties, thereby excluding potential partnerships that seem less promising. Thus, it 

is possible that prevention-oriented managers ensure that the small number of relationships they 

do form are more successful. However, it may also be possible that firms miss out on 

collaborations whose benefits cannot be easily measured by analyzing data and facts. Earlier 

research indicated that prevention-oriented managers are reluctant to seek support from others 

(Righetti & Kumashiro, 2012). However, our findings show that if they do not carefully and 

explicitly plan their decision to engage with others, highly prevention-oriented individuals 

become involved with considerably more partners than individuals with a low prevention focus. 

One possible explanation is that prevention-oriented managers may be more afraid to ‘miss the 

boat’ on the more recent opportunities, and therefore focus on external partners, being prepared 

when necessary to imitate developments within other firms.  

Research from the context of portfolio management has indicated that cross-functional 

collaboration leads to more rational approaches in firms because expertise from different areas 

of the firm is integrated (Kester et al., 2011). This highlights an interesting paradox that could 

be investigated in further research: while a broader external search would be expected to 

improve rationality by providing access to more information, a rational decision-making style 

limits the search for more new partners. 

In general, however, the findings invoke the question: Why does the individual have 

such limited influence on project collaboration? After all, the literature has stressed the 

importance of organizational culture and the mindset of a company’s managers and employees 

for implementing open innovation approaches (Bahemia & Squire, 2010; Herzog & Leker, 

2010). Table 3.6 provides an overview of the possible explanations that the existing literature 
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offers for the limited influence of decision orientation on project collaboration. The failure to 

find more significant findings regarding the influence of individual characteristics may fall four 

categories: social influence, organizational and environmental factors, leadership and 

championship, and human cognition.  

Table 3.6   
Possible explanations for limited influence of the individual 

Possible explanation Field/Theory Representatives 
Social influence 
Society forms the individual Socialization, sociology, 

philosophy 
Durkheim (2014) 

Social context matters Social control Pfeffer & Salancik 
(2003) 

People are influenced by others Social impact theory Latané (1981) 
Individuals conform to one standard of 
behavior 

Conformity Bernheim (1994) 

Behavior is influenced by compliance, 
identification, or internalization 

Internalization, attitudes Kelman (1958) 

Individuals orientation interacts with 
team members’ orientation 

NPD, regulatory focus Spanjol et al. (2011) 

Organizational and environmental factors 
Common body of knowledge Knowledge Hambrick (1982) 
Habits prevail Organizational routines Gersick & Hackman 

(1990) 
Industry and company factors prevail Leadership, organization, 

and environment 
Lieberson & 
O’Connor (1972) 

Availability of partners matters Environmental munificence Elbanna & Child 
(2007) 

Organizational level variables prevail 
 

Innovation adoption Kimberly & Evanisko 
(1981) 

Firm culture matters Culture Herzog & Leker 
(2010) 

Leadership and championship   
Founder characteristics are most 
influential 

Upper echelon Hambrick & Mason 
(1984) 

Only few individuals are innovation 
champions 

Innovation champions Howell & Higgins 
(1990) 

Human cognition   
Manager’s way of thinking accounts for 
behavior  

Entrepreneurship Sarasvathy (2001) 

Collaboration is overwhelming Bounded rationality Simon (1991) 
 

First, general reasons of social influence may account for the findings. Numerous 

theories are based on the assumption that social factors are an important determinant of human 

behavior. Researchers have said that processes do not occur in a “social vacuum.” For example, 

individuals may strive to conform to other individuals and groups, and thus, when the norm 
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within the firm is not to collaborate, individuals are unlikely to do so. In addition, an 

individual’s decision orientation might interact with the characteristics of other managers. For 

example, research has indicated that individuals who work with others who share their 

regulatory orientation act more strongly according to this orientation, such as making risky new 

product development decisions when they are promotion oriented (Spanjol et al., 2011). The 

environment, such as management, more easily sways coworkers with different orientations. 

Therefore, the decision orientations of others may cancel out the effects of the individual’s 

decision orientation on external search breadth. Further research may be needed to examine the 

composition of individual characteristics in teams. 

Second, organizational and environmental factors may overrule the effect of the 

individual. For example, firms may have strict, standardized, or routine processes that neutralize 

individual preferences towards approaching decisions and reduce the role of individual 

discretion on the choice of external project partners. In addition, company factors may most 

importantly impact innovative outcomes (Lieberson & O’Connor, 1972). 

Third, it is possible that only some individuals with special personality traits champion 

new innovations (Howell & Higgins, 1990). Since open innovation is a rather novel 

phenomenon, too few individuals may have adopted new innovation strategies to be statistically 

identified in this study. Upper echelons theory claims that the characteristics of a firm’s 

founders have an important influence on the firm. Hence, the decision orientation of the founder 

or of the higher order manager may have a more important influence on collaboration than the 

project or middle manager (Hambrick & Mason, 1984). 

Fourth, alternative models rather than decision-making styles and regulatory focus may 

be better predictors of collaborative innovation. For example, effectuation theory (Sarasvathy, 

2001) departs from the assumption that entrepreneurial behavior is contingent upon the logic an 

individual applies. According to this theory, non-entrepreneurs engage in a causal logic when 

they pursue a project: They define a goal and seek the necessary means or partnerships that will 

help them achieve the goal most efficiently. In contrast, entrepreneurs start with the means they 

have at hand and allow the goal to emerge throughout the process. They look for partners who 

are self-committed and may take part in formulating the goal for the endeavor (Sarasvathy, 

2001). Hence, effectuation theory describes variations in human logic on different dimensions 

than the theories of decision-making styles and regulatory focus. Further research is needed to 

investigate whether effectuation theory serves as a better individual predictor for collaborative 

innovation on the project level than the approach in this study. Hence, digging deeper into the 
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thought process of collaborators and non-collaborators may yield revelatory insights regarding 

collaborative behavior. 

3.5.1 Theoretical implications 

This study drew upon theory from the field of psychology to understand how R&D 

managers’ decision orientations influenced external search breadth in engineering projects in 

technology-intensive firms. We gathered data regarding the managers’ decision orientations and 

examined their relationship with diverse external project partners involved in specific 

engineering projects. The study has four main theoretical contributions. 

First, this study responds to calls for more insights regarding the micro foundations of 

collaborative innovation (Vanhaverbeke & Cloodt, 2006) and innovation in general. More 

specifically, this study contributes to the call to gain further insight into the role of individuals in 

collaborative innovation (Chatenier et al., 2009; Gassmann et al., 2010; Herzog & Leker, 2010) 

and on a project level (Bahemia & Squire, 2010). By looking at the effect of managerial 

decision orientation on project collaboration, this study makes a first step to combine these 

levels in one study. The findings revealed that some characteristics of managers might influence 

collaborative project choices, while others do not, and the individuals’ specific surroundings 

play an important role. These relationships are complex and may be related to the decision 

orientation of colleagues, the team, and the firm’s environment. Studies on micro foundations 

should integrate these different levels to help untangle the mechanisms and drivers for 

collaborative innovation. Innovation researchers could borrow methods from psychology, such 

as experimental approaches that permit manipulation of various aspects at the individual, team, 

firm, and partner levels in controlled settings (for example, Spanjol et al., 2011). This approach 

may also offer insight into cause and effect relationships. 

Second, the findings indicate that regulating the level of rational decision strategies 

might importantly impact collaboration under certain conditions. While research in decision 

making reports predominantly positive effects for the use of rationality in decision making 

(Elbanna & Child, 2007), this study indicates that if broad collaboration is required, less 

rationality may improve collaboration with external partners when the decision maker has a 

prevention focus and aims to reduce risk and uncertainty. This study offers insights regarding 

the obstacles of knowledge exchange in innovation (Grant, 1996), and these boundaries could be 

explored in further research. For example, research could identify whether there is an ideal level 

of rationality that helps firms to take advantage of comprehensiveness (such as making high-

quality decisions) without undermining the flexibility that collaboration requires. 
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Third, the insights from this study’s survey of R&D managers in the high-tech sector 

respond to the call for more rigorous quantitative studies in collaborative innovation (Dahlander 

& Gann, 2010; West et al., 2014). The research represents one step toward wider 

generalizability. Further research could explore whether the results also hold in smaller firms 

and in other industries, such as the manufacturing and the service sector. Possibly the influence 

of individual characteristics is stronger in smaller firms. Smaller firms might also benefit from 

more insights regarding possibilities to regulate openness, since research has indicated some 

dangers of openness for small high-tech firms (Oakey, 2012). 

Fourth, this study offers possible explanations for the lack of individual influence on 

project collaboration (Table 3.6). These explanations could offer a point of departure for future 

research and for building new research designs to gain an alternative and/or deeper insight into 

innovative collaboration on a project level. 

3.5.2 Managerial implications 

Based on this study, some recommendations regarding specific individual characteristics 

that seem to influence collaboration can be made. The study suggested that R&D managers with 

a strong tendency to avoid mistakes were more reluctant to engage in collaboration if they 

tended to approach decisions rationally as opposed to non-rationally. Firms can take several 

actions to take advantage of this phenomenon. To increase open innovation, higher order 

management can trigger a preventive decision-making style by encouraging R&D managers to 

avoid failure in their projects, by using warning examples of how product development may fail 

if a wide array of external partners is not considered (for example, Halvorson & Higgins, 2013). 

In addition, higher order management should discourage the necessity of basing most important 

decisions simply on facts. For example, they could ask people to verbalize their gut feelings to 

shift the predominant focus from a rational to an intuitive approach. 

However, firms that wish to treat collaboration with more caution could encourage 

rational approaches, such as asking for rigorous analyses of their partners and encouraging 

people to offer a great number of different alternatives and the consequences of partnering with 

other firms. 


