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Impacts of Personality Traits on Consumer Innovation Success 

 

Abstract 

Via a study of innovating German consumers, we explore links between the “Big Five” 

personality traits and successful accomplishment of three basic innovation process stages by 

consumer-innovators: (1) generating an idea for a new product or product improvement, (2) 

developing a prototype that implements that idea, and (3) diffusing the innovation to others. 

We find that personality traits significantly associated with success differ at each stage. First, 

those who score higher on openness to experience are significantly more likely to have new 

product ideas. Second, being introverted and conscientious is significantly associated with 

successful prototyping. Third, those who possess high levels of conscientiousness are more 

likely to successfully commercially diffuse their innovations, whereas, in contrast, 

conscientiousness lowers the likelihood of successful peer-to-peer diffusion.  

 

Since the personality traits associated with successful completion of each stage differ, and the 

same individual with the same traits must traverse each stage in sequence, we find that 

personality traits strongly affect the likelihood of overall success. That is, an individual 

innovator with a personality profile highly favorable to successful completion of all stages is 

several times more likely to successfully complete all three stages than is an individual with a 

highly unfavorable profile. We suggest solutions to this practical problem, and also offer 

suggestions for further research.  

 

Keywords: consumer innovation, personality, diffusion, product solution  
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1. Introduction and overview 

Product development by consumers has been shown to be large in both scale and 

scope. Thus, representative national surveys of consumers in six countries have shown that 

each year tens of millions of consumers spend tens of billions of dollars developing and 

improving consumer products for their own use (de Jong 2013; de Jong et al. 2015; Kim 

2015; von Hippel, de Jong, and Flowers 2012; von Hippel, Ogawa, and de Jong, 2011). 

Consumer innovation has also been found to provide significant economic benefits to national 

economies. Specifically, many consumer-developed innovations diffuse widely via peer-to-

peer and/or market channels (de Jong et al. 2015; Ogawa and Piller 2006; von Hippel, de 

Jong, and Flowers 2012). The net effect is an increase in social welfare (Gambardella, 

Raasch, and von Hippel 2015).  

Given the scale and importance of innovation by consumers, it is clearly important to 

improve our understanding of the phenomenon, and to learn how it may be done better or 

more broadly. In this regard, a striking finding of the previously mentioned national surveys 

is that the fraction of consumers engaging in product development is relatively small, ranging 

from 1.5% (South Korea) to 6.1% (UK) of national populations in the six countries studied to 

date. Further, only about 12% of those who do innovate go on to diffuse their innovation, 

either peer-to-peer or commercially (de Jong et al. 2015; von Hippel, de Jong, and Flowers 

2012; von Hippel, Ogawa, and de Jong 2011). It therefore becomes important to understand 

whether there are differences between consumer-innovators who succeed at innovation-

related tasks and those who fail.  

To date, prior research has identified a number of factors to be significantly associated 

with successful realization of consumer innovation projects such as demographics (e.g., 

Ogawa and Pongtagalert 2013; von Hippel, de Jong, and Flowers 2012) or motives (e.g., 

Stock, Oliveira, and von Hippel 2015), but has not explored the impact of personality traits as 

enduring and fundamental predictors of individual behavior. In this paper, in a first-of-type 

study, we utilize a questionnaire survey of 547 German consumers to explore links between 

the “Big Five” personality traits and the successful completion of each of three basic 

innovation process stages: (1) generating an idea for a new product or product improvement; 

(2) developing a prototype that implements that idea; (3) diffusing the innovation to others. 

Our major findings are, first, that Big Five personality traits do indeed significantly affect the 

likelihood of successful accomplishment of each of the three basic innovation process stages 

by consumers developing innovations for their own use. Second, we find that traits associated 

with success differ across those three phases. Third, we find that the impact of personality 
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traits on individuals’ success in traversing all three stages is high. An individual innovator 

with a personality profile highly favorable to successful completion of all stages is several 

times more likely to successfully complete all three stages than is an individual with a highly 

unfavorable profile. 

In a discussion section, we note that, since the Big Five personality traits are hardly 

malleable within individuals, other solutions to the significant impact of personality traits on 

consumer innovation and diffusion success must be considered. One approach we suggest is 

to shift from today’s dominant pattern of all innovation process steps being carried out by a 

single consumer, to a collaborative mode involving multiple individuals. These individuals 

may then collectively have all the personality traits needed to successfully accomplish all 

stages. A second, complementary approach would be to change the nature of innovation tasks, 

with the aim of affecting the personality traits required to successfully complete them.  

 

2. Literature review 

2.1 The Five-Factor Model of personality 

This study draws on what is called Five-Factor Model of personality (Big Five). The 

model identifies a small number of meaningful traits in personality that display minimal 

overlap and provide meaningful measures for studying individual differences (McCrae and 

Costa 1997; Zillig, Hemenover, and Dienstbier 2002). In the model, people are assumed to 

have “transcontextual personality dispositions which are highly stable over time, situations, 

and social roles” (Sheldon et al. 1997, p. 1380). Although the adequacy of the Big Five model 

has been debated (e.g., Pervin 1994), an impressive body of literature has accumulated 

providing compelling evidence of its robustness (e.g., Conley 1985; McCrae and Costa 1985, 

1987; McCrae and John 1992). The personality descriptions associated with each of the Big 

Five traits are as follows: 

Openness to experience “characterizes someone who is intellectually curious and 

tends to seek new experiences and explore novel ideas” (Zhao and Seibert 2006, p. 261). 

Individuals with a high degree of openness to experience can be described as creative, 

imaginative, curious, and untraditional (George and Zhou 2001; McCrae and Costa 1985). 

They also tend to philosophize and appreciate art (McCrae and John 1992). In contrast, 

individuals low on openness to experience can be characterized as traditional, narrow in 

interests, unadventurous, and unanalytical (McCrae and Costa 1987).  

Extraversion “describes the extent to which people are assertive, dominant, energetic, 

active, talkative, and enthusiastic” (Zhao and Seibert 2006, p. 260). Extraverts enjoy social 
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activities and prefer being with others than being alone (LePine and Van Dyne 2001). In 

contrast, introverts exhibit lower social engagement, although they still value social situations 

involving warmth and close emotional bonds (Lucas et al. 2000). 

Conscientiousness “indicates an individual’s degree of organization, persistence, hard 

work, and motivation in the pursuit of goal accomplishment” (Zhao and Seibert 2006, p. 261). 

The high end of conscientiousness represents dependability, self-discipline, and achievement 

motivation exceeding outside expectations (e.g., Mount and Barrick 1995). Individuals with 

high scores on conscientiousness have a preference for planned and systematic rather than 

spontaneous behavior (Barrick, Mount, and Judge 2001). 

Agreeableness describes an individual’s interpersonal orientation, involving the 

tendency to prefer positive interpersonal relationships and cooperation (Digman 1990; Zhao 

and Seibert 2006). Agreeable individuals are associated with being conforming to social 

conventions, compliant, trusting, forgiving, modest, soft-hearted, and tolerant, and have been 

shown to engage more in cooperative, higher quality interpersonal interactions (Barrick and 

Mount 1991; Costa and McCrae 1992). Someone at the very low end of the dimension can be 

characterized as self-centered, suspicious, and hostile (Feist 1998). 

Finally, neuroticism “represents the tendency to exhibit poor emotional adjustment 

and experience negative affects, such as anxiety, insecurity, and hostility” (Judge et. al 2002, 

p. 767). People who score high on neuroticism tend to be uptight and often express negative 

attitudes, and they have lower quality interactions with others in social situations (LePine and 

Van Dyne 2001). The opposite of neuroticism is emotional stability, referring to the extent an 

individual tends to be calm, patient, secure, and adjusted (Feist 1998; McCrae and Costa 

1987). 

 

2.2 Links between personality types and ideation, prototyping, and diffusion  

In the literature on creativity, creative behavior generally focuses on the number and 

attributes of ideas generated by subjects. Openness to experience and extraversion have been 

shown to positively affect creative behaviors for different groups of employees (Feist 1998; 

Rothmann and Coetzer 2003; Sung and Choi 2009; Wolfradt and Pretz 2001). With regard to 

the remaining three Big Five personality traits and their implications for successful ideation, 

some comparisons of more creative vs. less creative scientists found that creative scientists 

are less conscientious (Feist 1998; George and Zhou 2001). Other studies find positive 

associations between creativity and conscientiousness (Feist 1998; Rothmann and Coetzer 

2003). Both agreeableness (King, Walker, and Broyles 1996) and neuroticism (Rothmann and 
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Coetzer 2003) have sometimes been found to correlate negatively with creative 

accomplishments.  

Regarding links between personality traits and prototype development we identified 

literature that explores traits associated with being a scientist or engineer. In general, there 

appears to be a relationship between such career choices and introversion. Thus, in a study of 

Lounsbury et al. (2012), scientists had significantly lower levels of extraversion than 

nonscientists. A recent study by Williamson, Lounsbury, and Han (2013) found that engineers 

scored lower on extraversion than non-engineers. Leutner et al. (2014, p. 62) found a negative 

relationship between extraversion and invention-related entrepreneurship, leading them to 

suggest that “…more introverted individuals are more likely to be involved in developing, 

building, and selling designs.” 

With respect to disseminating the innovation, peer-to-peer diffusion of a consumer-

developed innovation can involve activities ranging from posting illustrative material in 

online communities to face-to-face discussions with peers. Research related to such tasks 

shows that informal knowledge sharing in a work context positively depends on openness to 

experience, conscientiousness, and agreeableness (Matzler et al. 2008). With regard to 

individual sharing online specifically via Internet blogging, openness to experience and 

neuroticism have been shown to be important while extraversion, conscientiousness and 

agreeableness are of minor importance (Guadagno, Okdie, and Eno 2008). Landers and 

Lounsbury (2006) found extraversion, conscientiousness, and agreeableness to be negatively 

related to the total time an individual spends on the Internet. 

Commercial diffusion of a consumer innovation would seem to involve tasks and 

personality traits found in successful salespeople or entrepreneurs—at least in cases when the 

innovator is actively trying to “sell” the innovation to firms for adoption as a product, or to 

customers via a startup. The literature on the personality traits of successful salespeople 

reports that extraversion and conscientiousness are both significant predictors of the sales and 

service performance of frontline employees (Barrick and Mount 1991, 1993; Liao and 

Chuang 2004; Thoresen et al. 2004; Vinchur et al. 1998). Conte and Gintoft (2005) show that 

extraversion is positively related to customer service ratings, sales performance, and overall 

performance. However, other studies did not find significant relationships between 

extraversion and sales performance (Crant 1995; Furnham and Fudge 2008).  

With respect to personality traits and entrepreneurship, the Big Five have been found 

to significantly affect the decision of becoming an entrepreneur (Rauch and Frese 2007). A 

meta-analysis by Zhao and Seibert (2006) shows that, relative to managers, entrepreneurs 
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score higher on openness to experience and conscientiousness and lower on agreeableness and 

neuroticism. No difference was found with respect to extraversion. However, several 

empirical studies suggest that entrepreneurship is more suitable for extraverts than introverts 

(Brandstätter 2011): in order to be successful, entrepreneurs need to pull together and manage 

a team, establish a social network, and interact with external stakeholders such as customers 

and investors.  

In sum, we expect that traits being important at sequential stages will differ. High 

openness to experience might be of importance at the ideation stage, whereas low 

extraversion may affect the likelihood of prototyping. Whereas findings in the salespeople 

and entrepreneurship literature indicate that both conscientiousness and extraversion might be 

important to the successful accomplishment of commercial diffusion, previous research fails 

to give clear indications on trait predictors of peer-to-peer diffusion.  

 

3. Research methods 

3.1 Sample identification and data collection 

The sample of individuals used the empirical study consists of 547 German consumers. 

We collected data from respondents via an online questionnaire. Because of the relatively 

large number of questions in the survey, the individuals invited were offered a 15€ Amazon 

gift card as an incentive to go to the site and complete the questionnaire. In order to ensure a 

sufficiently large number of respondents who both had and had not innovated, we followed 

two parallel tracks to identify survey participants.  

In the first track, graduate students were engaged to contact personal acquaintances in 

order to collectively assemble a random set of individuals that were distributed in terms of 

gender, age, income, and educational degree. Each reached out to personal acquaintances to 

invite participation, and — to avoid community bias as well as to increase diversity — asked 

those contacts in turn to contact individuals in their own personal networks. Via this track, a 

total of 706 consumers were contacted. Of the respondents identified by the first track, 386 of 

the personally contacted individuals actually went to the website and completed the survey 

(55% response rate).  

In the second track, our goal was to increase the number of participants who had 

successfully prototyped and/or diffused their innovations, attributes that would otherwise 

have been rare in our sample. Thus, we conducted an Internet search for potential consumer-

innovators. We also engaged additional graduate students to systematically search their 

personal networks for consumers who they knew or expected were likely to be consumer 
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innovators. Based on this procedure, we identified 394 likely consumer innovators who were 

contacted and invited to join the study. Of the potential respondents identified via the second 

track, 161 went to the website and completed the questionnaire (41% response rate). 

Appendix A shows summary statistics for the final sample.  

The initial section of the questionnaire asked respondents whether or not—within the 

last five years—they had generated an idea for a new product solution that (1) was not 

available in the marketplace, and (2), was intended for personal use rather than being related 

to their job or intended for sale. Participants who had generated an idea or prototype were 

then asked to describe it. If an innovator reported more than one idea, they were asked to 

describe the one that had reached the most advanced stage in the sequence of idea, prototype, 

and diffusion. If more than one prototype had been developed by a respondent, they were 

asked to select and describe the one that was ‘most important’ to them. Examples of 

completed prototypes described are shown in Table 1.  

 

Table 1: Summarized examples of new products developed by consumers in the sample 
Category Example 
Medical I am colorblind. I developed an iPhone camera app that identifies the colors of objects in a 

scene, and codes them for easy recognition.  
Household I created a rotating and removable tray for a refrigerator to replace conventional shelves; it 

makes it easier to store and access items. 
Garden I created a rain-protected gutter filled with table salt to keep snails away from my 

vegetable garden without killing them.  
Parenting I created a new game to make learning multiplication tables into enjoyable play for my 

children. 
Clothing I created a cloth expansion panel to enable me to fasten my coat while wearing a baby 

carrier underneath. Helps keep me and my baby warm. Adapts to all conventional zippers. 
Sports equipment I added arm cranks to my bicycle in order to supplement leg power when high effort is 

needed. 
Body care I created a novel cleansing cream with a high percentage of nourishing ingredients and 

almost no surfactants. Just right for my skin characteristics, and can be adapted for others. 
 

3.2 Overall data analysis strategy 

We divided respondents into four different groups of individual consumers, depicted 

in Figure 1, depending upon the most advanced stage of the innovation process — idea, 

prototype, diffusion — that they had succeeded in accomplishing. Those who reported having 

no new product ideas for personal use were placed into Stage 0. Those who had one or more 

ideas for a novel or improved product but did not prototype any of them were placed into 

Stage 1, those who had developed and personally used a prototype were placed into Stage 2, 

and those who had also successfully diffused their innovations to others, either via a peer-to-

peer channel or via commercialization, were placed into Stage 3.  
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Figure 1: Data analysis strategy: comparison of individuals accomplishing vs. not 

accomplishing successive innovation process stages.  
 

As can be seen in Figure 1, the number completing each successive stage was less than 

the number completing the prior stage, thus enabling a “success-failure” comparison at each 

stage. Starting at the left-hand side of Figure 1, we first explore the attributes required to 

successfully complete Stage 1 – having an idea. Next, for those who had an idea, we explore 

the impact of personality on the likelihood to develop an actual product for personal use 

(Stage 2). Finally, we investigate the personality attributes needed to successfully diffuse the 

innovation to others (Stage 3). Consistent with recent studies on diffusion of consumer-

developed innovations (de Jong et al. 2015; von Hippel, de Jong, and Flowers 2012; von 

Hippel, Ogawa, and de Jong 2011), successful diffusion refers to the adoption by others, 

either commercially or peer-to-peer. Note that in our Stage 3 analyses, we consider the latter 

to be an important distinction, since individuals who diffuse their innovation peer-to-peer 

might well have different personality profiles than those who diffuse their innovation 

commercially – two very different tasks. For example, simply sharing something on the 

Internet for peers to examine and adopt may involve significantly different traits than would 

interacting with producers to convince them commercialize an innovation, or to form a 

company of one’s own to commercialize it. 

	  

3.3 Measurement 

Whenever possible, and based on a comprehensive literature review, we used 

previously validated measurements and, if necessary, adapted them. All measures are depicted 

Consumer innovators, peer-to-peer diffusion
Consumer innovators, commercial diffusion

Sample Composition

100 %

61.0 %

36.0 %

Innovation Process
Stage 1:
Ideation

Stage 2:
Prototyping

Stage 3:
Diffusion

13.3 %

Consumers without idea

Consumers with idea, not prototyped

Consumer innovators, no diffusion

7.9 %

Stage 0:
No Idea
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in Appendix B. English items were translated into German by two of the authors. In addition, 

translations were validated by back-translation into English by a third researcher. 

Discrepancies between the translations were discussed and translations that were most 

consistent with the original measure were identified. The resulting questionnaire was 

pretested. 

In our study, the Big Five personality traits, openness to experience, extraversion, 

conscientiousness, agreeableness, and neuroticism, were measured using 50-item 

International Personality Item Pool representation of the domain constructs of the Five-Factor 

Model by Costa and McCrae’s (1992), available on the Internet (Goldberg 1992, 1999; 

Goldberg et al. 2006, Lim and Ployhart 2006). Each subscale measures the full factor with 10 

items rated from 1 (very inaccurate) to 7 (very accurate).  

There are a number of factors known to have important effects on individual 

innovation task success in addition to personality variables. In the study we will report upon, 

whenever possible, these factors were used as control variables in relevant innovation process 

stages. First, representative national surveys of innovating and non-innovating consumers 

identified gender and technical background as significantly associated with the likelihood of 

successfully completing the ideation and prototype stages (e.g., Lüthje, Herstatt, and von 

Hippel 2005; Ogawa and Piller 2006; von Hippel, de Jong, and Flowers 2012). Technical 

background was captured by a dummy variable, indicating whether the respondent has a 

professional background in the field of technology, computer or natural science.  

Second, the social environment, such as social ties (Perry-Smith 2006), and climate for 

innovation (Amabile et al. 1996; Scott and Bruce 1994) have been shown to have positive 

impacts in job-related settings. Thus, we used three self-developed items to capture inspiring 

social environment, inspired by Carmeli, Gelbard, and Reiter-Palmon (2013) and Scott and 

Bruce (1994). These address the extent to which an individual’s social environment 

encourages the generation of new ideas.  

Finally, we adapted a lead user measure from Franke and Shah (2003) and included 

the frequency of unmet needs, referring to the degree to which a respondent feels he or she has 

needs which are not covered by the products currently offered on the market, as a control. 

Summary statistics and correlations of all constructs are depicted in Table 2. As Table 2 

shows, the diagonal elements representing values for Cronbach’s alpha are greater than the 

recommended minimum .7 (Nunnally 1978), indicating a good reliability and internal 

consistency. Moreover, consistent with findings from related research areas (see for example 

Brown et al. 2002; Crant 1995; King, McKee, and Broyles 1996), the average respondent can 
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be assigned to the lower end of neuroticism and to the higher end of agreeableness. 

Additionally, a relatively high proportion of the overall sample is male and has a technical 

background – probably because of the large number of consumer innovators in the sample.  

 

Table 2: Descriptive statistics, reliabilities, and intercorrelations among measures 
Variables M SD   1   2   3   4   5   6   7   8   9   
1 Openness to 

experience 4.70 .85  (.74)         
 
 

2 Extraversion 4.83 .84 .23*** (.81)          
3 Conscientiousness 5.04 .81 .17*** .28*** (.79)         
4 Agreeableness 5.18 .72 .18*** .13** .33*** (.77)        
5 Neuroticism 2.78 .98 -.16*** -.34*** -.35*** -.28*** (.88)       
6. Gendera .58 .49  −  −  −  −  − (−) 

 
    

7 Technical 
backgrounda .38 .49  −  −  −  −  −  − (−) 

 
 

 
 

8 Inspiring social 
environment 4.59 1.14 .38*** .28*** .18*** .07 -.15***  −  − (.81) 

 

 
 

9 Frequency of unmet 
needs 3.94 1.50 .26*** .09* .02 -.07 .05  −  − .40*** (−) 

 
 

Notes: n = 547; M = mean; SD = standard deviation; diagonal elements in parentheses are values of Cronbach’s 
alpha; * p < .05, ** p < .01, *** p < .001; a = dummy variable.  

 

Overall, the average percentage of item-nonresponse was .85%. Given the 

shortcomings of listwise or pairwise deletion of cases with nonresponse (Roth 1994), 

imputation methods were used. Specifically, we used item mean scores to replace missing 

values of non-categorical items. To verify this procedure, we also used SPSS Statistics 22 

(IBM Corp 2013) to replace missing values with five sets of reasonable values by multiple 

imputation in order to verify this procedure. 

 

3.4 Estimation and model specification 

Recall that our study was designed as a funnel of three sequential stages where an 

individual reaches higher stages by passing through lower ones. To cope with the sequential 

nature, data from 547 consumers were analyzed using sequential logit regression analysis 

(Buis 2011)1. For estimation of the main model, we used the Seqlogit module developed by 

Buis (2011) for Stata (StataCorp 2015). This model estimates the effect of a constant set of 

explanatory variables on a sequential outcome, that is, the probabilities of passing a set of 

transitions (Holm and Jæger 2011). The underlying selectivity problem involves that an 

individual can only progress to the next stage if the previous ones have been successfully 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  The sequential logit regression is widely used in different fields of research and also known by other names 
such as sequential logit model, sequential response model, continuation ratio logit, model for nested 
dichotomies, or Mare model (see Buis 2011).	  
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accomplished. The probability of each stage is predicted by a logit regression model, with a 

diminishing number of observations as the process arises.  

While the estimates of the sequential logit model will demonstrate whether an effect 

exists, they only have limited validity in revealing and interpreting the practical significance 

of the findings. Thus, estimates of the unstandardized main model were used to predict 

changes in probabilities caused by changes in the regressors as well as for the estimation of 

marginal effects at the means (MEMs). We also report the amount of variance explained by 

the Big Five personality traits (Nagelkerke 1991). Additionally, we calculate changes in odds 

ratios for unit changes in the predictors which can be interpreted from the exp(b) values. We 

also use Cohen’s d as a standardized and objective measure of effect size for mean differences 

(Cohen 1977). Given the fact that Cohen’s ranges and cut-off points for effect sizes tend to be 

too high in order to fit findings in applied psychology (Bosco et al. 2015), we also discuss the 

reported effect sizes in relation with findings from related research fields.  

 

3.5 Robustness tests 

Given the characteristics of the study design, unobserved factors, selection bias and 

choice-based sampling based on the outcome variables might raise statistical concerns 

(Cameron and Heckman 1998; Xie and Manski 1989). We addressed these issues by running 

three robustness tests.  

First, to find out whether selection bias might be a problem for our model, we used the 

Seqlogit module to test specific scenarios about the presence of unobserved heterogeneity by 

running a sensitivity analysis as discussed and implemented by Buis (2007; 2011). In this 

approach, we introduce an unobserved standardized and normally distributed variable with 

varying standard deviation specified, depending on the scenario, in order to test the impact of 

unobserved heterogeneity on the estimated coefficients of the observed predictors.  

Second, we applied a Heckman selection type of model to approximately control for 

non-randomly excluding observations (Heckman 1979; Holm and Jæger 2011). To consider 

selection in both ideation and prototyping stage, we (1st) estimated a probit model for Stage 1 

and calculated the inverse Mills’ ratio λ1 for this model; (2nd) we estimated a probit model for 

Stage 2 while using λ1 as an additional explanatory variable and calculated the inverse Mills’ 

ratio λ2 for this model; (3rd) we estimated a multinomial probit model for Stage 3 while using 

λ2 as an explanatory variable. To ensure identification, each selection equation should contain 

at least one additional variable that is not part of the subsequent outcome equation (Holm and 

Jæger 2011). Therefore, we added desire for improvement and available time to innovate (see 
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Appendix B) at Stage 1 and then dropped them sequentially. Moreover, to address errors 

resulting from the two-step estimation procedure (e.g, λ1 depends on the first-stage parameter 

estimates and, thus, represents a statistical estimate that partly depends on the error of the 

former model), we used bootstrapping for the probit models of Stage 2 and Stage 3 to adjust 

the standard errors (Cameron and Trivedi 2010, pp. 441).  

Third and finally, we addressed potential bias resulting from oversampling of 

individuals who successfully accomplished Stage 2 and Stage 3. Given that a random sample 

of the general population will not find enough cases with positive response to prototyping and 

diffusion, oversampling these cases by choice is a good and commonly used approach to 

address problems with rare data and to gain a sufficient sample size (King and Zeng 2001a). 

However, to provide rather robust results if the response function is misspecified, Xie and 

Manski (1989) suggest applying the weighted exogenous sampling maximum likelihood 

estimator, derived by Manski and Lerman (1977). Specifically, to examine for potential bias 

resulting from the sampling scheme, we applied the weighting option of the rare event logit 

package designed for Stata (King and Zeng 2001a, 2001b; Tomz, King, and Zeng, 1999). This 

package is used to maximize the weighted log-likelihood instead of the log-likelihood of the 

classic logit model when the sample is unbalanced or has been selected based on the outcome. 

Given the numbers of representative national surveys in several industrial countries2, 

approximate population shares are known to correct the estimates by weighting. Since those 

assumptions are approximations, we also increased and decreased the assumed population 

fractions by 3% to test whether the results differ for variation in population shares.  

 

4. Findings 

In brief overview, we find that personality traits associated with successful completion 

of each stage in the innovation process differ significantly from stage to stage. That is, 

individuals who rank higher in the Big Five personality trait of openness to experience are 

significantly more likely to have new product ideas. Being introverted and conscientious is 

associated with going on to realize the ideas in the form of an actual product prototype for 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 With respect to the ideation stage, based on the subsample of those who have been selected without choice 
conditional on the outcome, we assume that about 47% of the population had an idea for a new product solution. 
Moreover, representative studies have shown that on average about 5% of the population innovate for personal 
use (de Jong et al. 2015; von Hippel, de Jong, and Flowers 2012; von Hippel, Ogawa, and de Jong 2011). Thus, 
we assume that about 11% of individuals with an idea prototyped. Next, these studies allow the conclusion that 
approximately 12% of those innovators diffuse to others, either via commercial or via peer-to-peer channels. 
Finally, about 5% protect their solution in order to prevent others to make commercial use of it. Based on these 
numbers, we calculated weights to compensate for differences in the sample fractions and the population. 
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personal use. Those who possess high levels of conscientiousness are also more likely to 

commercially diffuse their innovations, but less likely to diffuse peer-to-peer.  

Table 3 shows the results of the sequential logit regression analysis revealing 

attributes that increase the probability of stage completion. The Wald test χ² statistic confirms 

that the model is globally significant at the .1% level and the coefficients can be interpreted as 

log odds ratios. Detailed analyses of findings for each stage follow below. 

 

Table 3: Effect of personality on consumer innovation and diffusion: Standardized sequential 
logit estimates 

 Stage 1 Stage 2: Stage 3a: Stage 3b: 
 Ideation Prototyping P2P Diffusion Commercial Diffusion 
Gender .39 (.11)*** .62 (.14)*** -.21 (.27) .44 (.26) 
Technical background .34 (.11)** -.05 (.13) .29 (.21) -.27 (.19) 
Inspiring social environment .49 (.12)*** .14 (.15) .50 (.28)  -.02 (.21) 
Frequency of unmet needs .62 (.12)*** .61 (.15)*** -.10 (.25) .30 (.21) 
     
Openness to experience .35 (.11)** .08 (.14) .21 (.24) -.09 (.20) 
Extraversion .12 (.11) -.51 (.16)** -.28 (.27) .12 (.22) 
Conscientiousness -.13 (.11) .31 (.15)* -.64 (.28)* .57 (.28)* 
Agreeableness .03 (.11) -.06 (.14) -.40 (.25) -.28 (.24) 
Neuroticism -.07 (.11) -.13 (.15) -.35 (.32) .42 (.22) 
Constants .59 (.10)*** .13 (.13) -1.89 (.30)*** -1.53 (.29)*** 
Model Fit    
Wald test statistic(df)   96.36 (9)***  
Notes: n = 547; coefficients reported in log-odds units;	  robust standard errors in parentheses; the particular base 
categories are respondents who did not successfully complete the stage that has to be overcome. * p < .05, ** p < 
.01, *** p < .001; df = degrees of freedom 
 

4.1 Effect of personality on idea generation 

At the ideation stage, the Big Five traits jointly accounted for 10.5% of variance in 

success at ideation. Specifically, the results of the unstandardized sequential logit model show 

that an increase in openness to experience of one unit increases the odds of being in the group 

of those with an idea rather than in the group of those without an idea by 51% (exp(b) = 1.51). 

This was also confirmed by a significant MEM: By a one-unit increase in openness to 

experience, holding all other predictors at their means, the probability of successfully 

completing Stage 1 is increased by 9.48% (z = 3.08**). The value of Cohen’s d as a measure 

of the effect size of the difference in openness to experience between consumers without an 

idea and consumers with an idea is d = .56.  

With respect to the control variables, we find that respondents high on frequency of 

unmet needs (exp(b) = 1.51) and males (exp(b) = 2.23) are significantly more likely to 

generate ideas for a new product. In addition, the model reveals a significant and positive 

relation between the generation of an idea and both technical background (exp(b) = 2.01) and 



15 
	  

inspiring social environment (exp(b) = 1.54).  

We also asked those with an idea who did not prototype to which extent they had had 

help from others on a 7-point Likert scale. Those reporting a lot of help might in principle 

show a weaker relationship between innovating and openness to experience—as the non-

measured personality traits of third parties might also be relevant for ideation. However, 

overall, the mean value of collaboration intensity for ideation was found to be 1.61. Thus, 

collaboration does not seem to be a significant issue at the ideation stage. Furthermore, the 

results of several t-tests showed no significant mean differences in terms of the Big Five 

between participants who had above-average collaboration intensity for ideation and those 

who did not. 

 

4.2 Effect of personality on building a prototype 

Next, we contrast attributes of those who had an idea and did not develop it into an 

actual product prototype for their own use with those who did actually create a usable 

solution. With regard to personality traits, the variance in likelihood to succeed in Stage 2 

accounted by the Big Five is 8.0%. First, being an introvert is significantly associated with the 

likelihood of successful prototyping. For each unit increase in extraversion, the odds of being 

in the group of consumers with a prototype decrease by 46% (exp(b) = .54), indicating a 

strong inhibiting effect of extraversion with respect to successful completion of the 

prototyping stage. The MEM of extraversion was -.15% (z = -3.14**). Thus, for a unit-

increase in extraversion while holding the other predictors at their means, the probability of 

having a prototype decreases by 15%. A second significant predictor of prototyping was 

conscientiousness (exp(b) = 1.48). As reflected in the predictor’s MEM, increasing 

conscientiousness by one increases the probability to successfully accomplish Stage 2 by 10% 

(z = 2.07*). The value of Cohen’s d as an effect size of the extraversion difference between 

those who prototyped and those who did not was .30. With respect to conscientiousness, we 

obtained d = .24. 

With regard to control variables, the likelihood of idea implementation again strongly 

depends on gender (exp(b) = 3.53). Also, frequency of unmet needs contributed significantly 

to the prediction of building a prototype (exp(b) = 1.51). Both inspiring social environment 

and technical background of a respondent did not significantly affect the likelihood of 

prototyping. 

In the survey, those who successfully completed this phase were asked whether they 

had help from others for prototype development. Those reporting a lot of help might, in 
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principle, show a weaker relationship between prototyping and personality traits. We were 

able to address this possibility by measuring the intensity of help from others on a 7-point 

scale with the bipolar poles “The new product solution did not require any help by others 

during its development” vs. “[…] required a lot of help by others during its development”. 

With regard to consumers who developed a prototype, the mean value of collaboration 

intensity was found to be 3.42. The results of several t-tests showed no significant mean 

differences in terms of the Big Five between participants who had above-average assistance 

while prototyping and those who did not.  

 

4.3 Effect of personality on successful diffusion 

Recall that in our study we distinguish between two types of successful diffusion: 

peer-to-peer diffusion and commercial diffusion. We do so because we suspect that successful 

diffusion via each of these routes may be significantly associated with different personality 

traits. Regarding commercial diffusion, the Big Five explain 9.1% in variation, which mainly 

stems from the significant effect of conscientiousness. Specifically, a one-unit change in 

conscientiousness increases the odds of commercial diffusion by 101% (exp(b) = 2.01). 

Regarding the underlying MEM, a unit increase in conscientiousness increases the likelihood 

of commercialization by 11% (z = 2.52*). The effect size of difference in conscientiousness 

was d = .26.  

With respect to peer-to-peer diffusion, the Big Five explain 13.1% of the variation. In 

Table 3, we see that consumer innovators lower on conscientiousness were significantly more 

likely to diffuse peer-to-peer. Specifically, the odds of being in the group of consumers who 

diffused peer-to-peer instead of those who did not diffuse decrease by 55% (exp(b)=0.45) 

with each unit increase of conscientiousness. The MEM for conscientiousness using the 

results from the unstandardized sequential logit model was -.09 (z = -2.57*). In other words, 

increasing conscientiousness by one unit decreases the likelihood to diffuse peer-to-peer by 

9%. Again, we analyzed Cohen’s d, which was found to be d = .60 in terms of 

conscientiousness at the peer-to-peer diffusion stage. To further question the reliability of this 

finding, we briefly explored the effect of conscientiousness on the willingness to share the 

innovation with peers, indicated by those who did not successfully diffuse their innovation. In 

line with our findings for successful peer-to-peer diffusion, we found that individuals who 

have not diffused yet, but who are willing to share the innovation with members of a 

community they belong to (d = .49) or with foreign people (d = .30) are characterized by 

lower scores of conscientiousness. 
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4.4 Results of robustness tests 

Results from the sensitivity analysis (Buis 2007, 2011) indicated that bias from 

selection on unobserved variables does not seem to be a substantial problem in this study. 

Specifically, we first added an unobserved variable whose effect varies between .2 and 2.0 

(which is a very large effect, meaning that a standard deviation increase in unobserved 

heterogeneity leads to an increase in the odds of passing of a factor about exp(2.0) = 7.4). 

Even for high degrees of unobserved heterogeneity, the trend in effect of openness to 

experience at Stage 1, extraversion at Stage 2, and conscientiousness at Stage 3b did not 

change in terms of significance or sign. For high degrees of unobserved heterogeneity (≥ 1.0), 

the conscientiousness estimates at Stage 2 and Stage 3a missed the 5% significance level. 

Second, we extended this procedure as we re-estimated the model several times and let the 

unobserved variable be correlated with different observed predictors. Overall, from a 

qualitative view, most effects remained similar.  

Appendix C provides a series of additional robustness tests. The results from the 

Heckman model again indicate that selection bias does not substantially influence the results. 

Specifically, the main predictors are qualitatively consistent with those of the main model; 

moreover, coefficients for λ1 and λ2 were not significant. However, it should be noted that the 

conscientiousness estimates at Stage 2 and Stage 3a missed the 5% significance level. Thus, 

these effects should be considered with certain caution.  

With respect to the results calculated by rare events logit regression, personality 

estimates are similar to those obtained in the sequential logit model, suggesting that our 

results are relatively robust. Besides, varying the assumed population fractions by +/- 3% 

resulted in similar estimates. However, it should be noted that the p-value for the 

conscientiousness estimate at Stage 2 missed the 5% significance level.  

 

4.5 Personality traits’ impact on successful accomplishment of all stages in sequence 

Up to this point, we have independently considered the impacts of personality traits 

associated with successful accomplishment of each of the successive three major innovation 

process stages—ideation, prototyping, and diffusion. However, if the combination of traits an 

individual must possess to successfully traverse all three stages is considered, the cumulative 

impact of personality traits becomes quite important with respect to overall success.  

By calculating predicted probabilities from the previously fit unstandardized 

sequential logit model, we explore what the model says about the likelihood that a type of 
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person with a particular personality profile will achieve innovation success. First, consider 

individuals who combine the personality traits significantly associated with succeeding at 

completing the first two innovation stages. If we set openness to experience and 

conscientiousness to their 90% percentile value found in our sample and extraversion to its 

10% percentile value while setting the rest of predictors to their mean values, the probability 

to successfully complete both Stages 1 and 2 is 52.9%. In contrast, for individuals displaying 

low openness to experience and low conscientiousness (10% percentile) but high extraversion 

(90% percentile), the probability to successfully complete both stages is reduced to 16.1% — 

more than three times lower. 

Next, with respect to Stage 3 success—commercial diffusion—if we set openness to 

experience and conscientiousness to their 90% percentiles and extraversion to its 10% 

percentile, the probability successfully complete Stage 1 to Stage 3b is 12.4%. In contrast, if 

we again look at individuals with low openness to experience, low conscientiousness, and 

high extraversion, the likelihood is reduced to 1.7% — more than 7 times lower. 

Finally, if we focus on individuals who combine all personality traits significantly 

associated with succeeding in peer-to-peer diffusion (setting openness to experience to its 

90% percentile and extraversion and conscientiousness to their 10% percentiles), the 

likelihood to overcome this stage is 17.5% — about 35 times higher than for the contrary 

personality profile (0.5%). Given that, contrary to the peer-to-peer diffusion stage, 

conscientiousness has been shown to positively affect the likelihood to accomplish the 

prototyping stage, we next set conscientiousness to its 90% percentile value while holding 

openness to experience on its 90% percentile and extraversion on its 10% percentile. The 

resulting likelihood to successfully diffuse peer-to-peer was 4.5%, which is almost four times 

lower than for low conscientiousness. Thus, even if high conscientiousness is supportive at 

the prototyping stage, it seems to be hindering for peer-to-peer-diffusion. Given the fact that 

personality characteristics significantly associated with successful completion of earlier stages 

are automatically carried into subsequent stages by the individuals who possess them, this can 

cause problems to successfully complete the full process.  

 

5. Discussion 

In this first-of-type study, we have found that different personality traits are 

significantly associated with success vs. failure in three important component tasks of the 

innovation process: having an idea, prototyping the idea, and diffusing the innovation. Recall 

that we found that the trait of openness to experience was significantly associated with 
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successful ideation; introversion and conscientiousness were significantly associated with 

successful prototyping; finally, conscientiousness increased the likelihood of commercial 

diffusion of the innovation, but decreased the likelihood of peer-to-peer diffusion. Recall also 

that we used several non-personality variables as controls in our study. These variables, such 

as technical background and gender, have previously been found to be importantly associated 

with consumer innovation and they show up as important in this study as well. However, at 

each stage of the observed process, we found personality traits to be important additional 

predictors.  

 

5.1 Discussion of the findings relative to findings in literature 

Overall, the significant links we found for openness to experience and extraversion 

seem to fit findings discussed in Section 2 whereas this is only partially the case with respect 

to conscientiousness. Specifically, with respect to ideation, our finding that openness to 

experience is significantly associated with having an idea is also reflected in prior literature 

with respect to creative ideation and problem solving in a number of settings (see for example 

D’Zurilla, Maydeu-Olivares, and Gallardo-Pujol 2011; Feist 1998; George and Zhou 2001). It 

is likely that openness to experience encourages individuals to be creative and to come up 

with innovative ideas for product solutions. Interestingly, the effect size for this trait found in 

this study is much higher than average effect sizes found by a meta-analysis of individual 

personality studies in related research areas on comparisons of scientists vs. nonscientists 

(median d = .11) and more creative vs. less creative scientists (median d = .31; e.g., see Feist 

1998). Perhaps, in order to come up with new product solution ideas, being intellectually 

curious and seeking new experiences might be even more important in consumer settings than 

for R&D professionals. 

With respect to the prototyping stage, recall our finding that both introversion was 

associated with successful completion of a prototype. This is in agreement with related 

findings in prior literature discussed in Section 2, and the effects found in this study tend to be 

of similar magnitude to those found in previous related research. For example, in both 

engineering (Williamson, Lounsbury, and Han 2013; d = 0.39) and scientific settings 

(Lounsbury et al. 2012, d = 0.13), studies have found that R&D performers tend to be less 

extraverted in comparisons to other occupational groups. Probably, introverts are more likely 

to prototype because they get more enjoyment out of solitary activities and prefer working in 

a reflective, analytic, attentive, and thoughtful manner (c.f. Feist 1998; Williamson, 

Lounsbury, and Han, 2013). However, given that prototype development often involves 
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multiple parties and discussions with other people, a contrary result might have been likewise 

conceivable. Nonetheless, although individuals lower on extraversion tend to dislike spending 

time with large groups (Zhao and Seibert 2006), they might still appreciate close social 

contacts and the exchange of different views (Lucas et al. 2000), e.g., during constructive 

discussions with friends or selected experts for prototype development.  

With respect to conscientiousness, we found that this trait significantly increases the 

likelihood to complete both the prototyping and the commercial diffusion stage. This is 

consistent with research about salespeople (e.g., Barrick and Mount 1991 report an average 

correlation coefficient of .09 with salespeoples’ job performance; also see Liao and Chuang 

2004; Vinchur et al. 1998), creative scientists (Feist 1998; medium d = .14 in comparison to 

less creative scientists), and entrepreneurs (Zhao and Seibert 2006; d = .39 in comparison to 

managers; also see Zhao, Seibert, and Lumpkin 2010), but contrary to recent studies which 

found that R&D staff tends to be slightly less conscientious in comparison to other 

occupational groups (Lounsbury et al. 2012; Williamson, Lounsbury, and Han 2013; d = .10). 

As was noted above, conscientiousness is a valid predictor of job performance criteria in 

general and sales performance in particular. It is associated to personal characteristics such as 

being persistent, achievement-oriented, planful, hardworking, organized, and thorough (e.g., 

Barrick and Mount 1991; Thoresen et al. 2004). Possibly this general association is the 

explanation for the significant link between the personality trait of conscientiousness and both 

successful prototype completion and commercial diffusion.  

Next, regarding the significant negative relationship between conscientiousness and 

successful peer-to-peer diffusion, we have a puzzle. On the face of it, a positive relationship 

might seem plausible as — based on their conforming, careful, achievement-oriented, and 

controlled nature — conscientious individuals usually load high on performance criteria 

(Barrick and Mount 1991). However, this might not be the case under conditions in which 

creativity, spontaneity, and thinking outside the box are important (George and Zhou 2001). 

In our sample, the majority of peer-to-peer diffusers posted information about their innovation 

on the Internet. Perhaps, to be willing to expose one’s ideas to the world in this way, it might 

be helpful to be less conscientious, and to be untraditional, playful, and easy-going.  

Finally, recall that, based largely on studies in the literature of personality traits 

associated with success in traditional selling activities (Barrick and Mount 1991; Conte and 

Gintoft 2005), we expected to find that extraversion would also be significantly associated 

with an individual’s success at diffusing his or her innovation. This was not the case. One 

possible explanation could be that traditional selling activities such as socializing and face-to-
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face visits may not be characteristic of diffusion tasks undertaken by individual consumer-

innovators in the Internet age—and the diffusion-related tasks that these consumers do carry 

out may not require high levels of extraversion.  

 

5.2 Implications for practice and policymaking 

Recall from Section 4.5 that we found that the effect of personality traits on successful 

completion of all three innovation process stages in succession was quite large. Innovators 

with personality profiles highly favorable to successful completion of all stages were several 

times more likely to successfully complete all three stages than were those with a highly 

unfavorable profile. Clearly, it will be important to both firms and to policymakers that all 

three stages are accomplished successfully.  

Personality traits are relatively stable (Roberts and DelVecchio 2000), so it is 

unpromising to seek to change those as a means of increasing success rates. However, it 

seems that there are two complementary paths to improving the present situation. First, one 

can seek to change the nature of the task from a primarily solitary one into a collaborative 

effort. Second, one can change the nature of the three tasks of ideation, prototyping, and 

diffusion via the application of technology. 

With respect to the first approach, consider that recent surveys find that from 72% to 

90% of consumer innovation projects are today carried out by single individuals rather than 

collaboratively (Åstebro and Serrano 2015; de Jong et al. 2015; Flowers et al. 2010; Ogawa 

and Pongtanalert 2013; von Hippel, de Jong, and Flowers 2012). It seems possible that 

collaborative projects would enable partners to compensate for unfavorable personality traits 

by drawing in complementary personalities. In that vein, consider that, while research on 

established firms often highlights the importance of achieving compatibility between job 

applicants and the organization by striving for good person-organization fit (Arthur et al. 

2006), start-up firms in effect tend to set up a team consisting of different complementary 

types of people when they recruit a group of individuals with expertise in a variety of 

categories relevant to the project (Akgün, Keskin, and Byrne 2010; Ensley and Hmieleski 

2005; Vissers and Dankbaar 2002). For example, venture founders will commonly recruit an 

individual who has the inclination and skills to be successful at product development, and 

another who has the inclination and skills to be a successful marketer.  

Policymaking to further support levels of collaborative innovation can include 

measures such as support for the development of for-profit or non-profit “maker-spaces.” 

Here, individuals in a given area can easily find others with common interests, and also have 
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access to individuals who assist and compliment in terms of personality. Cheap Internet 

access, along with toolkits for collaborative design, can support collaboration at a distance 

and ensure that all the personality traits needed to successfully complete all three innovation 

stages are combined.  

Firms can similarly invest in support of collaborative innovation and diffusion by 

individual within “their” communities, as Lego does for those interested in developing and 

sharing novel Lego designs, and as carmakers do by offering support to groups with a special 

interest in modifying cars of their manufacture (Antorini, Muñiz, and Askildsen 2012). 

Furthermore, community providers might help consumers to find relevant partners with 

suitable personality profiles in order to assist within and across stages. In the absence of 

personality data contributed by individual participants, adequately useful personality 

measures might be generated by social analytics of user-generated content (Bachrach et al. 

2012; Wu, Chang, and Yuan 2014).	  

The second, complementary approach mentioned earlier involves changing the nature 

of the three basic innovation tasks, with a view to affecting the personality traits required to 

successfully complete each. Tools to assist ideation, derived from creativity research, are 

commonly sold to corporations in order to help firm developers “think outside the box” and to 

encourage analogical thinking. Variants of these tools could be developed for individuals, and 

might increase their ability to develop innovation-related ideas for themselves, even if 

openness to experience is not one of their strong personality traits.  

Similarly, prototype design and production tasks might be changed from traditional 

“basement workshop” activities to more easily accomplished computer-aided activities 

combined with clearly structured but playful frameworks, toolkits, or hardware construction 

kits that reduce the need to deeply reflect on idea implementation. For example, the 

development of inexpensive computer aided design programs combined with user-friendly 

user interface today may enable many laypeople to create robust designs more easily and 

quickly, even if they tend to be high on extraversion and low on conscientiousness. Similarly, 

computer-driven tools such as 3D printers increasingly enable even those who are unfamiliar 

with prototype fabrication methods and materials to create prototypes in simpler ways.  

With respect to changing tasks associated with commercial diffusion, as was noted 

earlier, diffusion via face-to-face sales may be at least partly replaceable today by a diffusion 

process based heavily on Internet postings and Internet advertising. These different types of 

task may be designed to be more amenable to less conscientious individuals. For example, 

one might provide computerized assistance for tasks that traditionally require careful 
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organization by individual participants.  

Finally, with respect to changing the nature of tasks required for peer-to-peer 

diffusion, note that in our sample, 73% of those who successfully diffused peer-to-peer used 

the Internet for that purpose. Given the wide-open nature and the small amount of rules and 

policies on the Internet, unstructured online activities tend to appeal to less conscientious 

individuals (Landers and Lounsbury 2006). To increase peer-to-peer diffusion by individuals 

loading high on conscientiousness, community platforms and playful training programs could 

be designed offering structure that would make such individuals more comfortable. For 

example, such platforms could help conscientious individuals to enter and participate in open 

communities in a more ‘orderly’ way than the direct and unsupported immersion that is 

common practice today. 

 

5.3 Implications and suggestions for further research 

The study we reported upon here explores links between the “Big Five” personality 

traits and successful accomplishment of basic innovation process stages. The results show that 

significant relationships exist between personality traits and the successful accomplishment of 

basic innovation tasks by consumers. We suggest that this research can be extended to more 

finely-grained personality traits, and to many other applications as well.  

With respect to extension of the research to other traits, recall that the Big Five 

personality traits are by design very broad measures of personality, especially suited to 

predicting global and broadly defined phenomena (Ones and Viswesvaran 1996; Schneider, 

Hough, and Dunnette 1996). Further research on the relationship of personality traits to 

innovation-related tasks could explore the impact of more fine-grained personality traits, 

seeking more precise associations with basic innovation activities. As a preliminary test of the 

potential utility of this recommendation, we found that several more precise traits did have 

impacts on the different forms of diffusion effort exhibited by the respondents. Based on t-

tests, we found, for example, that those who showed their solution to others loaded 

significantly higher on assertiveness and self-efficacy. We also found that individuals who 

protect their solutions in order to prevent others from making commercial use of them are 

significantly more risk-taking and perfectionistic. Given the diversity and depth of the 

literature on traits, it seems to us that further research utilizing fine-grained personality traits 

are likely to provide further valuable insights on how to successfully accomplish individual 

innovation and diffusion tasks.  

With respect to methods, given the long-standing debate on common rater effects in 
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all fields of behavioral research (e.g., Podsakoff et al. 2003), future research should also 

consider objective measures such as number of patents or number of sold products to ensure 

that participants do not report on outcomes consistent with their personality. In this respect, 

future studies might also build on actual adoption (e.g., number of downloads), selling and 

profit outcomes to reveal additional policy implications. For example, recent research 

indicates that traits that make entrepreneurship profitable are not always the same traits that 

encourage individuals to start their own business (Hamilton, Papageorge, and Pande 2015). 

Also, future research on the impacts of personality traits on innovation success might profit 

from a longitudinal study design. For example, although personality traits are assumed to be 

relatively stable, an individual’s personality profile might change over time as a result of 

regular engagement in ideation, prototyping, or diffusion activities. Longitudinal 

investigations could help to unravel any such causality and reciprocal relationships. In 

addition, further research might explore for differences in terms of personality patterns of 

consumer-innovators from other countries or cultures (McCrae and Terracciano 2005). 

Finally, given the recent debate emerged on the degree to which individual and 

environmental or organizational characteristics should match (Muchinsky and Monahanm 

1987; Schneider, Goldstein, and Smith 1995), we suggest future research to put more 

emphasis on the design of suitable tools and social networking services that consider the 

significant impact of personality on consumers’ innovation and diffusion activities. For 

example, future studies might draw on findings by Holland (1973), indicating that 

organizational members are groupable into major occupation types, and individuals are more 

likely to be successful and satisfied if they choose for environments that match their 

personality traits. Overall, we very much hope that others will be inclined to join us in further 

studies to better understand the relationship between consumer innovator success, personality 

traits, and the development of appropriate approaches to increase levels of consumer 

innovation and diffusion. 
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Appendix A: Sample demographics 

 

Consumers 
without idea 

(n = 214) 

Consumers with 
idea, not 

prototyped 
(n = 136) 

Consumers with 
idea, prototyped, 

not diffused 
(n = 124) 

Consumers with 
idea, prototyped, 

diffused 
(n = 73) 

Mean Age [years] 37.4 32.0 42.9 44.1 
Age classes [%]     
≤ 24 years 23.8 27.9 12.1 6.9 
25-34 years 30.4 44.9 24.2 17.8 
35-44 years 11.7 11.8 12.1 23.3 
45-54 years 18.7 6.6 29.0 31.5 
55-64 years 8.9 5.1 12.9 13.7 
≥ 65 years 6.5 3.7 9.7 6.9 

Highest educational 
background [%]     

lower than High 
School degree 34.6 20.3 23.5 27.1 

High School degree 25.6 33.8 29.4 17.1 
University 
degree/College degree 36.5 44.4 44.5 52.9 

Ph.D. 3.3 1.5 2.5 2.9 
Professional 
Background [%] 

    

Computer 
Science/Natural 
Science/Technology 

27.1 39.7 49.2 48.0 

Construction/ 
Manufacturing/Crafts 7.0 8.1 15.3 12.3 

Sales/Services/Trade 29.4 15.4 11.3 8.2 
Administration/Justice 8.9 6.6 4.8 0.0 
Health/Social/Teaching 12.6 16.2 7.3 6.9 
Arts/Culture/Media 5.1 6.6 1.6 8.2 
Other 9.8 7.4 10.5 16.4 

Gender [%]     
male 43.0 49.3 23.4 17.8 
female 57.0 50.7 76.6 82.2 

Average Working 
Experience [years] 14.3 9.6 19.8 20.7 

Available monthly 
income [$]     

< 750 24.4 22.8 19.5 6.9 
751-1500 18.3 26.5 14.6 23.6 
1501-2000 11.3 16.2 13.0 6.9 
2001-3000 19.3 16.9 20.3 18.1 
3001-5000 16.9 10.3 18.7 19.4 
5001-8000 7.0 3.7 10.6 19.4 
> 8000 2.8 3.7 3.3 5.6 
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Appendix B: Measures 

Big Five (adapted from ipip.ori.org) 
Openness to experience (1 = very inaccurate … 7 = very accurate) 

  I enjoy hearing new ideas. 
 I believe in the importance of art. 
 I have a vivid imagination. 
 I tend to vote for liberal political candidates. 
 I carry the conversation to a higher level. 
 I do not like art. R 

 
I am not interested in abstract ideas. R 

 I do not enjoy going to art museums. R 

 
I avoid philosophical discussions. R 

 
I tend to vote for conservative political candidates. R 

Extraversion (1 = very inaccurate … 7 = very accurate) 

 
I feel comfortable around people. 

 
I make friends easily.  

 I am skilled in handling social situations. 
 I am the life of the party. 
 I know how to captivate people. 
 I keep in the background. R 

 
I don't like to draw attention to myself. R 

 I have little to say. R 
 I would describe my experiences as somewhat dull. R 
 I don't talk a lot. R 

Conscientiousness (1 = very inaccurate … 7 = very accurate) 
 I am always prepared. 
 I pay attention to details. 

 
I make plans and stick to them. 

 
I carry out my plans. 

 I get chores done right away. 

 
I waste my time. R 

 I do just enough work to get by. R 

 
I find it difficult to get down to work. R 

 I don't see things through. R 
 I shirk my duties. R 

Agreeableness (1 = very inaccurate … 7 = very accurate) 
  I have a good word for everyone. 
  I believe that others have good intentions.  
  I respect others.  
 I accept people as they are.  
 I make people feel at ease. 
 I have a sharp tongue. R 
 I cut others to pieces. R 
 I suspect hidden motives in others. R 
 I get back at others. R 
 I insult people. R 

Neuroticism (1 = very inaccurate … 7 = very accurate) 
 I often feel blue. 

 
I dislike myself. 

 I panic easily. 
 I am often down in the dumps. 

 
I have frequent mood swings. 

 I feel comfortable with myself. R 
 I rarely get irritated. R 
 I am very pleased with myself. R 
 I seldom feel blue. R 
 I am not easily bothered by things. R 
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Appendix B: Measures (continued) 
Control variables 
Gender (0 = female; 1 = male) 

 Dummy variable for the respondent’s sex.  
Technical background (0 = no, 1 = yes) 

 
Dummy variable for those with a professional background in technology, computer or 
natural science. 

Inspiring social environment (inspired by Carmeli, Gelbard, and Reiter-Palmon (2013) and Scott and Bruce (1994); 1 = 
totally disagree … 7 = totally agree) 

  I have access to people who encourage to come up with new ideas. 
 I have access to people who would listen to my ideas. 
 My ability to function creatively is respected by people I care about. 
 I interact with my family and friends to discuss suggestions and ideas. 

Frequency of unmet needs (adapted from Franke and Shah (2003); 1 = totally disagree … 7 = totally agree) 

 
I frequently have needs which are not covered by the products currently offered on the 
market. 

Available time to innovate (inspired by Scott and Bruce (1994); 1 = totally disagree … 7 = totally agree) 
 I have sufficient time to generate new ideas if I like to. 
 My life situation allows me to be open and responsive to change. 
 In my leisure, there is adequate time available to pursue creative ideas. 

Desire for improvement (self-developed; 1 = totally disagree … 7 = totally agree) 

 
Regarding my hobbies and/or my home environment, there are things I would like to 
improve.  

Dependent variables 
Idea generation (0 = no; 1 = yes) 

Consumer generated at least one idea for a new product solution or a modification of 
existing product solutions within the past five years which would be useful for own use or 
the use of close relatives. 

Prototyping (0 = no; 1 = yes) 
  At least one idea was realized/prototyped for personal use or the use of close relatives. 

Diffusion (0 = no; 1 = yes, not protected (peer-to-peer); 2=yes, with protection (commercially) 

 

Consumer is aware of actual adoption by other consumers and/or firms (If the prototype 
has been developed for a close relative or friend, this person was not meant here): a) 
without or b) with protection of the product solution in order to prevent others making 
commercial use of it (e.g., patenting). 

Notes: R = reversed coded item. 
 


