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Creativity and successful product concept selection for innovation 

Selecting novel product concepts for further development into successful 

innovations entails decision making under conditions of high uncertainty. The 

literature discusses several influencing factors for making accurate decisions in 

such situations, such as domain expertise to evaluate technical feasibility and 

market potential. Recent scholarship increasingly highlights the decision makers’ 

personal creative capabilities to have an important influence in dealing with 

uncertain options. This article examines an individual’s creativity and its relation 

to the individual’s propensity to select novel product concepts and to choose 

product concepts correctly for further development. We present an experimental 

study showing that an individual’s level of creativity increases the likelihood of 

accepting novel product concepts without negatively affecting decision accuracy. 

Domain expertise operationalized as familiarity with the intended, central use 

case or technology in the product concept neither influences the likelihood of 

accepting new product concepts nor decision accuracy. These findings have 

strong implications for companies in relation to managing individuals selecting 

product concepts for further development in early stages of the innovation 

process. 

Keywords: Creativity; Decision making; Concept selection; Opportunity 

recognition; Abductive reasoning 

Introduction 

In recent years, market turbulence has challenged companies to create profitable growth 

through good strategic investment decisions. A large potential for the acquisition of 

capabilities and resources to set oneself apart from competitors can come from early 

entry into or creation of novel markets through investment in innovative technologies, 

products, or service offerings (see Lieberman & Montgomery, 1988). Novel, 

unprecedented – and thus hardly predictable – innovation opportunities create 

conditions of extreme uncertainty in which decision-makers must choose a few 

opportunities from a portfolio of choices since the company cannot pursue all 



opportunities. Screening early-stage innovation opportunities for further development is 

a type of decision that entails the selection of options that have risks and uncertainties 

that classify as unknowable (Diebold, Doherty, & Herring, 2010; Huang & Pearce, 

2015). The psychology of making such selections successfully remains understudied 

and is not fully understood (Eling, Langerak, & Griffin, 2015) especially at the instance 

of the go/no-go decision even though it is acknowledged that effective screening of 

concepts has a high correlation with new product performance (Cooper & Kleinschmidt, 

1986). 

More and more research points to the cognitive strategies applied in 

understanding, sense-making, and framing of an opportunity to influence the accuracy 

of selections under extreme uncertainty (Narayanan, Zane, & Kemmerer, 2011). 

Expanding on this line of research, in the work presented here, we investigate how an 

individual’s level of creativity affects the selection of novel product concepts that could 

potentially be turned into innovations through further development, both in regard to 

acceptance as well as the accuracy of the decision. An understanding of how the level of 

creativity affects the selection of novel product concepts could have important 

implications for screening innovation opportunities. Prior research has shown that the 

quality of the raw concepts and their subsequent market success are strongly correlated 

(Kornish & Ulrich, 2014), suggesting that the evaluation and selection of early stage 

product concepts can propel an organization’s overall performance. 

A core position in scholarship on these sorts of selection processes is that the 

individuals tasked with making the decision should have domain expertise about the 

technology and target use case (i.e., central intended application) of the novel product 

concepts in the target markets. Scholars argue that this type of knowledge influences the 

way an individual searches (Fiet, 1996) and recognizes potentially profitable 



opportunities to create new goods and services (Shane, 2000). This is opposed to, e.g., 

novices or potential customers who may not have relevant knowledge and have been 

found to favor solutions featuring less novelty and known patterns (Leder & Carbon, 

2005; Rogers, 2010). While we agree that a degree of domain expertise is necessary, we 

believe that the level of creativity of the individuals assessing novel product concepts 

might explain some of the variance. High levels of creativity increase an individual’s 

ability to generate vivid simulations and representations of the future situations (Peters 

& Büchel, 2009) in which the product concept could exist as a successful innovation in 

the market. In such a situation, creative cognition may become useful to imagine future 

scenarios and novel hypotheses that explain how product concepts might generate 

commercial value if those hypotheses turn out to be true (Delas, Maranzana, Mantelet, 

& Buisine, 2015; compare Dorst, 2011; Gonzalez & Haselager, 2005). The cognitive 

strategies that are vital for creative cognition (Finke, Ward, & Smith, 1992) may thus be 

relevant in selecting potentially innovative product concepts because they help 

individuals to generate synthetic information that they would otherwise overlook when 

faced with complex cases and no opportunity for further data collection, also known as 

the so-called “what you see is all there is” bias (Kahneman, 2011). Berg (2016), for 

instance, illustrates the potential of cognitive strategies rooted in creative thinking to 

increase the accuracy of predicting the success of novel ideas in spite of the 

uncertainties associated with them. Similar arguments and supporting data are presented 

in research on entrepreneurship (Huang & Pearce, 2015), innovation (Assink, 2006), 

and design (Dong, Lovallo, & Mounarath, 2015). Dong et al. in particular argue that the 

presented idea (or concept) itself should serve only as a starting point, rather than the 

singular basis of information for making the decision. They propose that making 

choices of uncertain options in product development should – by nature – use creative 



forward thinking to envision the utility, or value, of future opportunities. Being able to 

envision alternative futures more vividly may then motivate individuals to pursue an 

idea (Haynie, Shepherd, & McMullen, 2009; Juliusson, Karlsson, & Gärling, 2005). We 

thus hypothesize that highly creative people are more likely to accept novel product 

concepts than less creative individuals. Furthermore, we are interested in which part of 

creative cognition affects individuals’ selection of novel concepts. To answer these 

questions, we draw on prior research on creativity and abductive reasoning to examine 

their influence on the acceptance rate and success of selected product concepts. We then 

present an experimental study of individuals selecting real-world novel product 

concepts for further development into commercial products. We specifically focus on 

the moment during which individuals evaluate and select novel product concepts that 

could be turned into non-incremental innovations, and the creative capabilities of the 

individuals, rather than the process for making these selections. The product concepts 

examined in our experiments would, if successful, most likely lead to radical or modular 

innovations as defined by Henderson and Clark (1990). It is acknowledged that 

organizations in practice may involve individuals from various disciplines and 

educational backgrounds, such as design, engineering or marketing  (e.g., Melcior & 

Eisenbart, 2017), in the selection of novel product concepts for further development. 

The decisions we focus on in this article are about concepts that are in their early stage 

with limited discipline-specific information about potential markets, technical 

feasibility, which is common in the Fuzzy-Front-End of innovation. Participants were 

tasked with deciding either to fund further development of the product concepts 

presented to them or waive on them. We strived to investigate differences in the 

likelihood of accepting novel product concepts and decision accuracy based upon the 

level of creativity of the participants. Therefore, the focus of this paper is on the link 



between individual creativity and the selection of novel and potentially valuable product 

concepts.  

In the following sections, we first review extant literature on creativity and 

related cognitive processes, such as abductive reasoning, to form the hypotheses tested 

in our research. Then we present our study and the obtained findings. We discuss our 

results and conclude with implications for practice and future research. 

Creativity in Concept Selection Processes  

Creative thinking in reasoning and decision making  

At the heart of decision making about a new product concept is a belief that a plausible 

(future) situation exists in which the new product concept can have commercial value. 

Since more creative individuals tend to produce more creative product concepts, so too 

it could be reasoned that they should be able to imagine situations in which the product 

could be successful. Behavioral studies establish that creative experts succeed at 

engaging in vivid distal simulations, compared to less creative individuals (Lee, Gu, & 

Ostwald, 2015; Meyer, Hershfield, Waytz, Mildner, & Tamir, 2019). The underlying 

hypothesis is that more creative individuals tend to remain open-minded to the potential 

value of novel ideas (Berg, 2016; Dong et al., 2015; Mounarath, Lovallo, & Dong, 

2011). They engage in vivid episodic foresight, the act of foreseeing a future event or 

acting with reference to the future (Suddendorf, 2010), to generate better cognitive 

representations (Gavetti & Levinthal, 2000) about future situations before taking 

decisions. Entrepreneurship research (Hansen, Lumpkin, & Hills, 2011; Haynie et al., 

2009) shows that more creative entrepreneurs more vividly envision a potential future in 

which the opportunity was exploited and then became highly motivated to purse an 

opportunity deemed viable, more so than less creative individuals. The uncertainty of 



these future scenarios will likely spur individuals to ‘run’ spontaneously a dynamic 

mental model to determine the cause-effect relationship between the product concept 

and the commercial value in the imagined situation (Ball & Christensen, 2009; Nguyen 

& Zeng, 2017). 

In contrast, applying predominantly causal, prediction-based decision-making 

logics – such as rule-based or purely metrics-based thinking in evaluating the potential 

of a novel product idea – can suppress the quest for novel solutions that may turn into 

successful innovation. This is supported through empirical work by Dew, Read, 

Sarasvathy, and Wiltbank (2009), Rottenstreich and Kivetz (2006) showing that more 

successful decision makers in a business environment tend to use significantly higher 

amounts of complementary cognitive frames in evaluating a potential novel opportunity. 

Complementary cognitive frames combine explorative, divergent and generative 

thinking frames with convergent ones (see also Blauth, Mauer, & Brettel, 2014; 

Fernández-Pérez, García-Morales, & Pullés, 2016). This suggests that in evaluating the 

viability of an novel idea to turn into market success, those individuals who more 

closely reason about an opportunity according to its immediate merit, seeking to 

converge quickly at a decision, will overlook a good opportunity and thus inadvertently 

make less accurate decisions (see Basadur, Runco, & Veaga, 2000; Runco & Smith, 

1992). 

In sum, creative individuals might therefore be more accurate in forecasting the 

future potential of novel ideas that are within their domain of expertise (Haynie et al., 

2009; Juliusson et al., 2005). Creative individuals may be more likely to accept novel 

product concepts because they should be able to generate more vivid simulations and 

representations of the future situations (Peters & Büchel, 2009) in which the product 

concept exists and then become motivated to pursue these, if considered viable. These 



claims lead to the question whether creative people are more likely to accept novel 

concepts than less creative individuals. We therefore advance the following hypothesis: 

H1) More creative individuals are more likely to accept novel product concepts 

compared to less creative individuals. 

Abductive reasoning and creativity 

The role of creativity and creative cognition in solving problems or finding novel ideas 

that break with known patterns has long been discussed in design research (for an 

overview see Taura & Nagai, 2017). The cognitive strategy in creative cognition of 

connecting previously unrelated ideas across domains is similar to the process of 

inventing explanations to surprising observations in abductive reasoning. Abductive 

reasoning is characterized by the introduction of hypotheses and theories to explain a 

given result (Peirce, 1932). Abductive reasoning, in contrast to deductive and inductive 

logic, proposes the most parsimonious explanation for observations (Peirce, 1932), an 

explanation that may be neither scientifically nor logically true, thus connecting the 

realms of ‘what is’ and ‘what might be’ (Kroll & Koskela, 2014). Two different types of 

abduction are differentiated: explanatory abduction and innovative (or creative) 

abduction (Dorst, 2011). The first synthesizes complex, contradictory or incomplete 

information to determine a likely cause of an effect (see also Kolko, 2010). The latter 

predefines unknown variables to explain how it will affect a given parameter. This 

means that abductive reasoning is involved in expanding existing beliefs by seeking 

new rules and relationships, which is at the heart of creativity. Due to this congruence, 

we expect abductive reasoning to correlate with the level of creativity. It is likely that 

creative people exhibit higher levels of abductive reasoning. We propose that: 

H2) More creative individuals exhibit more abductive reasoning compared to 

less creative individuals. 



Scholars in the field of design have promoted abductive reasoning, considered 

the kernel of design thinking (Dorst, 2011; Roozenburg, 1993), to support the selection 

of novel product concepts (Dong et al., 2015). Abductive reasoning in this situation 

consists of the formation of a hypothesis about the causes of a desired, but not yet 

existent, outcome when both (a) the context under which the outcome is likely to occur 

and (b) the means, i.e., the product or service that can produce the outcome, are not 

known yet (Dorst, 2011). Individuals then have to invent hypotheses about the causes of 

the outcome, including the creation of appendant rules and criteria that would plausibly 

explain the occurrence of the desired result. Decision makers would mentally construe a 

scenario in which a novel product concept could be a successful innovation and then try 

to generate an explanation for the outcome (Kroll & Koskela, 2014). This balancing act 

has similarly been described by Crilly (2018). Moreover, research has shown that 

committees tasked with selecting concepts for innovative products for funding 

performed significantly better (i.e., they made more accurate decisions) when 

manipulated into applying abductive reasoning within their selection processes (Dong et 

al., 2015; Mounarath et al., 2011), as already briefly discussed previously. More 

specifically, the number of Type-1 errors (i.e., not investing in ideas that have potential) 

was found to decrease significantly while there was no significant increase in Type-2 

errors (i.e., investing in ideas that have very little potential). In other words, a larger 

number of novel product propositions carrying actual market potential were chosen. 

Extending from these findings, two hypotheses are formulated for individual concept 

selection contexts: 

H3) The likelihood of acceptance of a novel product concept for further 

development increases with the degree of abductive reasoning applied by an individual. 



H4) A higher degree of abductive reasoning applied by an individual tasked 

with selecting novel concept for further development increases the decision accuracy. 

Study 

To test the formulated hypotheses, we used a combined qualitative and quantitative 

approach in investigating individuals’ selections of novel product concepts that could be 

turned into innovations. We conducted an experiment comprising a creativity test and 

subsequent individual selections of real-life innovation concepts sourced from popular 

crowdfunding portals. 

Participants 

We recruited 50 participants (35 males, 15 females) from Dutch universities via email. 

Each participant was asked to make 5 concept selection decisions, amounting to a total 

of 250 individual decisions. On average, the participants were 24.5 years old (SD = 

3.78) with a maximum age of 39 and a minimum of 19. Participants’ educational 

backgrounds comprise design, engineering, business, and science. All of them have 

attained a high school degree and subsequent tertiary education ranging from ongoing 

bachelor’s degrees to master’s and PhD degrees. We chose this sample as most 

crowdfunding campaigns attract funders under the age of 35.1 The selected participants 

hence represent a relevant demographic for the evaluation of the proposed projects. All 

participants participated on a voluntary basis and were not compensated. 

 

1 https://www.startups.com/library/expert-advice/key-crowdfunding-statistics 

https://www.startups.com/library/expert-advice/key-crowdfunding-statistics


Data acquisition 

The task was administered on Qualtrics. Subjects took between 30 and 45 minutes to 

complete the task. Five different parts had to be completed: (1) complete an Alternative 

Uses Test, (2) read the project briefs, (3) score familiarity/prior knowledge with the 

product concepts, (4) make investment decisions, and (5) answer demographic 

questions, see Figure 1. First, the participants completed the Alternative Uses Test 

(AUT), which we would later use to evaluate their level of creativity. The AUT assesses 

cognitive processes closely related to the cognitive processes of analogy, association, 

and combination (Welling, 2007). The test consisted of two questions granting 

participants two minutes each time to generate as many alternative uses for two objects, 

a brick and a jar, as possible (compare Guilford & Hoepfner, 1971). Then, five briefs of 

the novel product concepts (see Figure 2 for an example) were presented to all 

participants in random order. After reading all briefs, participants were asked to self-

rate their familiarity/prior knowledge with (1) the proposed use case for each product 

concept (i.e., the suggested utilization of the proposed product by the user) and (2) the 

familiarity with the technology used/applied in each of the product concepts on a 5-

point Likert-scale. Familiarity with a topic is akin to prior knowledge in this area and 

has been used in prior studies to assess prior knowledge (see e.g., Rao & Monroe, 

1988). Familiarity with the use case and the technology were selected as measures as 

both have been shown to be relevant for product evaluation as well as opportunity 

recognition (compare Rao & Monroe, 1988; Shane, 2000). Subsequently, participants 

would view the project briefs again in a randomized order and asked to make their 

concept selection decisions. It is vital for participants to read all briefs before making 

any decisions, as the first project brief viewed might otherwise trigger an anchoring bias 

(compare Tversky & Kahneman, 1974). All decisions had to be made individually, 



participants had no knowledge of one another, and were asked to do no research (online 

or other) on the novel product concepts presented. 

Before entering their go/no-go decision for each novel product concept, 

participants were asked to ‘list up to 10 possible extensions of this project that could 

create new, viable follow-on business opportunities in the next 2-3 years’. This 

intervention serves to manipulate participants to imagine future versions of the product 

concept and stimulate their creativity. The task is more directed than a purely divergent 

thinking exercise as the hypothesized extensions need to be feasible within the given 

time span (i.e., ‘2-3 years’) and generate viable commercial value. After generating the 

extensions, the participants provided a simple YES/NO decision if they ‘would fund this 

project’. Finally, participants were asked to ‘give two to five reasons for their decision’. 

Both the project extensions and reasons provided to explain the investment decisions 

are later used to analyze the level of abductive reasoning applied to the decision (see 

below). 

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

Figure 1 about here 

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

Project selection and brief generation 

The projects presented were derived from products pitched on the popular 

crowdfunding platforms Kickstarter and Indiegogo. The success or failure of the 

crowdfunding campaign was used as our dependent variable to assess accuracy of the 

decisions made in our experiment. Using the success of the respective crowdfunding 

campaigns as the prediction for their actual success or failure in a real market is 

supported by research by Kornish and Ulrich (2014) and Girotra, Terwiesch, and Ulrich 

(2010). Their studies showed a direct correlation between the success of new products 



introduced to the market and the initial reception (i.e., the actual financial backing) of 

the raw ideas for these products by a large user group. Finally, making decisions on the 

original funding pitch of projects on the crowdfunding websites is closer to the 

decision-making situation relevant to this research, i.e., filtering early-stage innovation 

ideas that require funding to be fully developed into concrete market offerings. 

Successful projects selected had to have reached at least 200% of their initial 

funding goal in the crowdfunding campaign, whereas unsuccessful ones needed to 

remain below 50% of the targeted sum. The projects chosen were all advertised for the 

same duration on the websites (6 weeks) and requested a similar funding around 

US$50,000 (with a variance of US$15,000 either way). All projects featured ideas for 

novel consumer products with extendable features that combined hardware and software 

parts in the field of electronics or Internet of Things (IoT) through a smartphone 

connection. The projects chosen for the study and the amount of money raised over or 

under (negative) target were:  

• A wristband that can be programmed via a smartphone app to follow certain 

behaviors and administer pre-programmed rewards or punishments accordingly 

to help users change habits. (successful, exceeded the target by US$198,002); 

• A smartphone case with an inbuilt electronic writing board for notes. 

(unsuccessful, remained below target by US$-41,873); 

• An earthquake and tsunami alert system including a smartphone app that allows 

the user to monitor the respective natural phenomenon (unsuccessful, remained 

below target by US$-34,521); 

• A wirelessly operated bicycle tail lamp including direction indicators and a 

brake light (unsuccessful, remained below target by US$-38,197); 



• A portable electronic musical instrument that can play sounds of over 50 

different instruments (successful, exceeded the target by US$182,576). 

The product concepts were turned into consistently structured and concise briefs 

following strict rules to avoid systemic errors from a potential framing effect; thus, all 

briefs were constructed in the same manner:  

• Start: Two sentences describing the central function of the proposed product, 

i.e., what is it for?  

• Main part: Two to four sentences about how the product fulfils the intended 

purpose, i.e., how does it work?  

• End: Two sentences describing the structure, its appearance, and relevant 

technical specifications, i.e., what is it made of and what does it look like? 

What is more, the structures of the sentences used in all parts were standardized 

as much as possible following inspirations by Kozminsky, Kintsch, and Bourne (1981) 

to facilitate homogeneity in information extraction among participants and avoid text-

related framing biases. For instance, the main function of a product concept would 

always be described using the following structure in the briefs: ‘The project proposes 

(insert what it is) to (insert what its intended purpose is)’. Similarly, following 

suggestions by Goldschmidt and Sever (2011), visuals were generated as three to five 

picture storyboards in the same drawing style by a professional illustrator to avoid bias 

from more stimulating visuals (compare Liang, Chang, & Liang, 2019). Put together, 

the briefs gave a neutral and concise, yet comprehensive, picture of the essence of each 

product concept. Intelligibility of the briefs was pilot-tested with ten subjects from a 

similar population to that of the main study and improved based upon their feedback. 

An example of a project brief is provided in Figure 2. 



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

Figure 2 about here 

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

Data Analysis, Coding Procedure and Measures used 

Assessment of creativity 

In order to measure the creativity of the participants, we adopted three alternate scoring 

systems, namely Yamamoto sum-scoring (Yamamoto, 1964), ideational sets (Runco & 

Mraz, 1992), and weighted fluency (Runco, Okuda, & Thurston, 1987). By integrating 

them, we aim to reduce the limitations of the individual scoring systems (cf. Runco & 

Mraz, 1992; Runco et al., 1987). Common across the three scoring systems is that the 

creativity score is calculated based on (1) the originality (or novelty) of the ideational 

output, (2) the flexibility (i.e., the number different categories or themes covered by the 

ideas, and (3) the fluency (i.e., total number of ideas). The weighted fluency method 

addresses the concern that a higher fluency increases the creativity score over 

proportionally, independent of whether the idea is original. As the originality and the 

flexibility are more important in assessing an individual’s level of creativity (Runco et 

al., 1987) we accounted for this by weighting the fluency score by 0.5. The ideational 

sets method suggests evaluating the total ideational output of an individual instead of 

single ideas. Because of limited time given to complete the AUT, individuals who 

produced more detailed ideas had less time to produce more ideas (fluency). We address 

this concern by accounting for the elaboration (detail) of the idea (weighted by 0.33). 

The formula was used to calculate the creativity score: 

∑ 𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙𝑖𝑡𝑦𝑖 + ∑ 𝐹𝑙𝑒𝑥𝑖𝑏𝑖𝑙𝑖𝑡𝑦𝑖 + 
∑ 𝐹𝑙𝑢𝑒𝑛𝑐𝑦𝑖

2
+

∑ 𝐸𝑙𝑎𝑏𝑜𝑟𝑎𝑡𝑖𝑜𝑛𝑖

3
  



where i is the ideational output on an individual. As an example, an individual created a 

total of 15 ideas of which 6 were deemed original. The 15 ideas covered 5 different 

categories and 1 idea was more elaborated. The score would be 18.83 (calculation: 6 + 5 

+ 15/2 + 1/3). On average, individuals generated 11 ideas falling into six different 

categories. Of the 11 ideas, two were deemed original and one was further elaborated. 

The median creativity score of our sample is 15 (mean 14.70, SD 6.89). Individuals 

with a creativity score above the mean plus half a standard deviation were deemed 

creative, the remaining ones where categorized as less creative. As a robustness check, 

we calculated the creativity score adapting the weighted-fluency score by Runco et al. 

(1987). The grouping into highly and less creative individuals remains consistent. For 

the analysis, we use the creativity score based upon the Yamamoto sum-scoring as 

described above. Of our 50 participants, 32 fall into the low creativity category and 18 

into the high creativity category. Since each participant was shown five product 

concepts, there are 160 decisions from low creativity and 90 decisions from high 

creativity participants. 

Coding instances of abductive reasoning 

To assess the level of abductive reasoning observed in each participant as they 

generated extensions to the product concepts and justified their investment decisions, 

we used a qualitative, semantic analysis and inductive, iterative coding (following 

established work (Miles & Huberman, 1984)). First, all reasons and extensions provided 

by participants were separated into single ideas, i.e., forward-thinking hypotheses about 

the novel product idea. Based on an individual screening of the extensions (ideas) 

provided by the participants, the two main researchers conducting the study created a 

first set of codes for all extensions (see below). Coded extensions were subsequently 

reviewed by two additional experienced researchers in the field who were not involved 



in conducting the experiment prior. Researchers did not know whether the reasons came 

from high or low creativity individuals or high or low familiarity individuals. The codes 

were subsequently compared. All inconsistencies between the codes were discussed 

between the researchers until consensus was reached. The following four codes were 

generated to identify the existence or lack of abductive reasoning found in the provided 

project extensions: 

• No abductive reasoning: No reasons or extensions suggested or only 

inconsequential changes proposed, such as simple accessories or color options. 

• Codes for instances of abductive reasoning: 

o Explanation or extension proposes changes of form, manner of behavior, 

or mode of user interaction of the product. (code A1) 

o Explanation or extension proposes a new purpose or the basis for a new 

type of product that would be in the same product category, addressing 

similar needs and competing for the same customers. (code A2) 

o Explanation or extension proposes a different kind of product concept 

altogether and possibly a new product category and/or market addressing 

new needs and new customers. (code A3) 

Examples of abductive extensions provided by participants are observed in the 

following statements from the bicycle taillight product concept. As an example of 

change in the form, one participant wrote, ‘Integrating the front light with the control 

element to indicate direction’ (code A1). As a possible extension, another participant 

wrote, ‘Add GPS tracker pad in case [it is] stolen’. Here, the bicycle taillight is 

complemented with a new purpose (in the same product category, i.e., bicycles), namely 

to allow tracking and potentially retrieving the bike in case it is stolen. This is scored as 



satisfying the second criterion as stated previously (code A2). Another participant 

wrote, ‘In the event of e-bikes, you can let this device monitor for nearby cyclists in 

front of you and adjust its speed based on this, kind of like cruise control with automatic 

distance monitoring.’ In this example both a new purpose and a new product category 

are introduced (i.e., the light suddenly turns into a biking assistance device; code A3). 

The abductive reasons provided by participants to explain their respective 

decisions were analyzed in the same manner as described above and the same set of 

codes was found to be suitable. Examples of abductive explanations for the wristband 

project read like the following. One participant explained that a ‘Better solution would 

be as software/app for already-existing hardware’. Here, the reason is the hypothesis of 

a different type of product appearing on the market, which might be superior (code A1). 

Another participant wrote: ‘It could reduce the amount of people who don’t take their 

medicine in time, which could reduce [health] costs’. The person is suggesting a new 

context of use and subsequent value proposition (i.e., reduce health costs) that could 

explain the product concept’s chances for market success. Yet, the product itself does 

not change significantly and still targets the same users (code A2). The following 

statement is an example of a reason not to accept the Smartphone Case project: 

‘However, the technology-knowledge attained from this project might be useful for 

other products (laptops, computers, touch-screens) (write on a handheld note[book], 

press a button and it is saved. When it has a connection with internet, it sends it to your 

home router which will have the notes automatically pop up on the connected devices 

(phone, computer or even fridges these days) until you remove them.’ Here, the 

participant proposes another product concept that might have a stronger value 

proposition (code A3). 



Assessment of prior knowledge 

As discussed above, we operationalize prior knowledge as (1) familiarity with the use 

case (how well the participant knows the situation in which (or circumstances under 

which) the product would be used), and (2) familiarity with the technology used. For 

each product concept, participants self-rated both types of familiarity on a 5-point 

Likert-scale from 1 (low familiarity) to 5 (high familiarity). The two types of familiarity 

contribute to the overall level of prior knowledge; however, they may not correlate with 

each other. Therefore, for further analysis, we control for the prior knowledge variables: 

(1) USE CASE (familiarity with the use case) and (2) TECHNOLOGY (familiarity with 

the technology). 

Analysis and Results 

Out of the 250 total decisions, 133 decisions were to reject product concepts and 117 

were to accept product concepts.2 Forty-five percent of the participants accepted three 

or more concepts, and 37 percent accepted exactly two, though not necessarily the 

correct 2 concepts. Seventeen percent accepted only one or none of product concepts. 

Based upon this profile of decisions, the participants exhibited a tendency to reject 

product concepts. Therefore, if we find evidence that creativity increases the likelihood 

of accepting product concepts, the finding will be stronger given that this population 

exhibits a predisposition to reject new product concepts. 

 

2 Similar acceptance/rejection rates were indeed found in research by Berg (2016), Dong et al. 

(2015) and Mounarath et al. (2011) where (groups of) participants had to make similar 

decisions on a set of given innovation opportunities.  



We first calculated Pearson’s correlation coefficients between the participants’ 

creativity score and the number of explanatory (REASONS) and innovative 

(EXTENSIONS) abductions for all participants, shown in Table 1. There is initial 

evidence supporting H1: more creative individuals are more likely to accept 

(ACCEPTANCE) the new product concepts, though the effect size is small (Pearson’s r 

= .129). There is partial support for H2, as there is a statistically significant relation 

between the number of extensions (EXTENSIONS) and the creativity score 

(CREATIVITY) with a small effect size (r = .176), but no significant relation between 

the number of explanatory abductions (REASONS) and creativity score 

(CREATIVITY). More creative individuals are likely to generate more extensions to the 

presented product concepts. Furthermore, explanatory and innovative abductions are 

positively correlated at the 10% level (p = .0593). 

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

Table 1 about here 

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

Since decisions are nested within each participant, following recommendations 

from established literature (e.g. Enders & Tofighi, 2007), we calculated a hierarchical 

linear model (HLM) in which each participant’s decisions (level-1) are nested within 

participants (level-2). The HLM was calculated utilizing the lme4 (1.1-14) package in R 

(3.4.2) for both ACCEPTANCE and ACCURACY. The first HLM was conducted to 

test the likelihood to accept a product concept (ACCEPTANCE, level-1 outcome 

variable) whereas the second HLM was conducted to test the accuracy of a decision 

(ACCURACY, level-1 outcome variable). Both models were based on the following 

predictors: REASONS and EXTENSIONS. CREATIVITY is dropped from the 

regression since it correlates with EXTENSIONS (multicollinearity) and is the same 



value per participant per decision. In addition, we controlled for familiarity with the use 

case (USE) and technology (TECH). The equation of the model for ACCEPTANCE is 

as follows: 

Level-1 Model 

Prob(ACCEPTANCEmj=1|ψj) = φmj 

log[φmj/(1 - φmj)] = ηmj 

ηmj = ψ0j + ψ1j*(REASONSmj) + ψ2j*(EXTENSIONSmj) + ψ3j*(USEmj) + ψ4j*(TECHmj) 

Level-2 Model 

ψ0j = γ00 + u0j  

ψ1j = γ10 + u1j  

ψ2j = γ20 + u2j  

ψ3j = γ30 + u3j 

ψ4j = γ40 + u3j 

Level-1 variance = σ2ε/[φmj(1-φmj)] 

According to an ANOVA analysis, the HLM model is significantly better than 

the null model in which the only predictor is the participants themselves (p = .001). The 

ACCEPTANCE model shown in Table 2 shows that the regression coefficient related to 

both REASONS and EXTENSIONS is positive and statistically significant (with a root-

mean-square standardized effect sizes of ψ1 = .397, z = 2.44, with p = .01; and ψ2 = 

.197, z = 2.53, p = .01), indicating that the degree of abductive reasoning increases the 

likelihood of accepting projects. Since EXTENSIONS positively correlates with 

CREATIVITY, we can conclude that H1 is supported and thus creative individuals are 

indeed more likely to accept product concepts. Neither familiarity with the use case 

(USE) nor technology (TECH) affected the likelihood of accepting a product concept. 

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



Table 2 about here 

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

A similar model was run for ACCURACY, as shown in Table 3. Again, using 

an ANOVA analysis, the model is superior to the null model (p = .019). The number of 

abductive reasons (REASONS) significantly explains the decision accuracy (ψ1 = .416 

with z = 2.59, p = .01), while the number of abductive extensions (EXTENSIONS) is 

significant only at the 10% level. Neither familiarity with the use case (USE) nor 

technology (TECH) influence decision accuracy. There is thus strong support for H3: a 

high level of abductive reasoning increases the likelihood of accepting a product 

concept. There is partial support for H4: a high level of abductive reasoning increases 

the decision accuracy but only when the abductive reasoning is in the form of 

explanatory abductions (i.e., in providing abductive reasons for a decision) rather than 

innovative abductions (i.e., the abductive extensions made prior to the decision point). 

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

Table 3 about here 

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

It should be noted that in financial decision making, small variances can have a 

significant impact that may very well determine success or failure of entire companies 

(see Lovallo & Sibony, 2010). Equally, when individuals and companies take decisions 

to invest or not invest in an idea, they tend to follow through on the decision. To 

determine the effect of creativity on the actual wins or losses that participants (would 

have) have incurred, we calculated the fictive financial returns achieved on average per 

project by the low and high creativity groups. This means, if a participant decides to 

invest in a product and the product is a winning one, then the return is the total amount 

of funds raised for the project minus the requested investment. If a participant decides to 



invest in a product that fails to achieve its funding goal, the loss is calculated as the total 

requested investment. We found that the high creativity group had an actual mean 

positive return of US$152,954 compared to US$75,159 for the low creativity group. 

Furthermore, the high creativity group showed a 22.2% higher decision accuracy 

compared to the latter. These are conspicuous differences with significant implications 

for the scholarship on creative cognition in decision making for choices under 

uncertainty and risk as well as for the way how companies should approach and make 

such decisions in the early stages of their innovation processes, in order to facilitate 

portfolio performance. 

Discussion  

The insights obtained in the presented experimental study strongly support hypotheses 

H1 and H2. We found that more creative participants are more likely to accept novel 

product concepts. The more product extensions participants generate – correlating with 

an individual’s creativity – the more likely they are to accept novel product concepts for 

further development. Equally, the more explanatory abductions participants exhibited, 

the more likely participants are to accept ideas and also to make correct decisions in 

accepting (and also rejecting bad) projects. Finally, there is no effect of prior knowledge 

in the form of familiarity with the use case or technology on the propensity to accept 

novel product concepts or accuracy of decision-making. 

With reference to extant theory, the novel ideas presented to the subjects tasked 

them with the daunting complexity of making choices on innovation opportunities for 

which the actual outcomes are extreme uncertainty, i.e., information is rather 

incomplete, ideas may not follow established market trends and thus not lend 

themselves to typical metrics-based evaluations, and, finally, the time at which the 

innovation is ultimately going to market is still unknown. As such, the experiment 



replicates scenarios of decision-making under extreme uncertainty as frequently 

discussed in theory of choice (Kahneman, Slovic, Slovic, & Tversky, 1982; Lipshitz & 

Strauss, 1997; Shane, 2009). The findings suggest that the way one thinks and reasons 

about an innovative idea might be a determinant of how effective one’s decision making 

will be. More creative participants showed an increased accuracy in choosing from 

similarly attractive but uncertain alternatives in the conducted experiment. Creative 

thought in decision making entails engaging in pre-factual thought and (re)framing the 

potential innovation as a way to obtain added utility at a later point in time, and 

potentially in a different from what was proposed (Epstude, Scholl, & Roese, 2016). We 

conjecture that more creative individuals used the extensions they created as a mental 

hypothesis of how the given innovation ideas could create significant future value – in 

other words, the extension became a hypothesis of what the idea could turn into and this 

they could then mentally explore further, evaluate, and eventually select the most 

plausible ones. In essence, the hypothesis creates a need for the subjects to mentally test 

the effect of the extensions since downstream effects are not yet known (Christensen & 

Schunn, 2009). This may have stimulated the more creative individuals to mentally test, 

expand, test again, etc. until they were (not) able to identify a sensible way to market 

success (compare Ball & Christensen, 2009; Basadur et al., 2000; Nguyen & Zeng, 

2017; Runco & Smith, 1992), which is an effective way of reducing the inherent 

uncertainty. This, at its kernel, is why we observe an increase in accuracy in this test 

group.3 Conversely, less creative participants likely applied less creative thinking and 

 

3 It is important to note that the hypothesis embodies no necessary belief that the new feature or 

monetization strategy will (not) actually be developed, but that if it were developed, then a 

causal effect will occur. 



used more established rules or metrics-based decision making. This has been suggested 

to tightly couple a person’s minds to their past and present experiences, preventing them 

from exploring ways an innovation opportunity would be successful. As a consequence, 

the less creative participants in our experiment ended up rejecting many ‘good’ ideas. 

Our study also contributes to the role of excitement in decision making. 

Thinking about options and opportunities can motivate people to become excited and 

thus create a higher propensity to accept ideas for development, which is supported by 

extent research (Dasgupta & Maskin, 2005). As highly creative participants generated 

more extensions (thus thought more about options and opportunities) we would expect 

them to become more excited and accept more products for further development. The 

finding that highly creative participants selected more novel and more ‘successful’ 

product concepts for further development suggests that, while motivation may play a 

role in decision making, it is not the sole mechanism underlying the relation between 

creativity and decision making. How individuals reason through the options and 

opportunities is hence vital for the decision to accept projects for further development. 

Our findings have important implications as to how and by whom strategic 

decisions on new product concepts should be made within an organization in early 

stages of screening ideas proposed for adoption and development by an organization. 

More creative individuals tended to select more successful projects for funding and 

generally outperformed the less creative participants in terms of investment return. 

These findings suggest that by selecting individuals with strong creative capabilities 

(using established creativity tests) to perform the filtering of early-stage innovation 

concepts within an organization, a company may be able to boost their growth through 

innovation substantially. 



Lastly, our analysis showed no correlation between prior knowledge (control 

variable) and project acceptance nor between prior knowledge and the accuracy of the 

decision to accept or reject an innovation idea. Studies on entrepreneurship find that 

prior knowledge influences the way an individual searches for (Fiet, 1996) and 

recognizes potentially profitable opportunities (Shane, 2000). Since none of the 

individuals reported having no knowledge in the domain, the results should not be 

construed to suggest that domain knowledge is unnecessary. Rather, the results show 

that decision-makers should be encouraged to think expansively on future potential. 

During the assessment, proponents and opponents should be asked to propose 

extensions and to explain the value drivers behind those extensions. In sum, our results 

suggest that, ceteris paribus, an individual’s creativity correlates positively with the 

likelihood of accepting novel product concepts and the accuracy of go/no-go decisions. 

Limitations and Future Research 

Limitations to the conducted study may arise from our assessment of creativity using 

the divergent thinking test, which only assesses verbal performance. Some scholars 

argue that creativity is a domain-specific and subjective judgement of novelty which is 

likely to change over time (Baer, 1998; Ford & Gioia, 2000). This suggests that we may 

obtain different creativity results with a non-verbal test. Other research, however, gives 

reason to believe that domain-specificity is not of relevance (Plucker & Beghetto, 

2004). Therefore, the selected method is considered suitable for this research. Our 

analysis is based on the Yamamoto sum-scoring to asses an individual’s level of 

creativity. A different scoring method may have led to different results. We applied 

three methods to minimize this potential effect. Furthermore, the grouping into highly-

creative and less creative individuals is consistent with all three methods, which 

mitigates this concern. 



Limitations may further come from the reasoning provided by the participants. 

Since all participants were asked to first generate potentials extensions for the projects 

and then make their funding decisions, the level of abductive reasoning during the 

decision-making might actually be higher than measured. The reason is that some 

participants might have used the future extensions that they listed earlier as support for 

their investment decisions but did not explicate the underlying convictions/thoughts 

while providing the reasons for each of their decisions afterwards. However, the data 

provided in the section where reasons had to be stated was very rich, which increases 

confidence that the data represents the underlying reasoning processes of the 

participants sufficiently well. 

In this study, we focused on the level of an individual’s creativity on the 

selection of novel product concepts for further development. While we do control for an 

individual’s level of prior knowledge, we do not examine the influence of other 

personal factors on making such decisions. Future research may want to explore the 

effect of other personal factors, such as the level of uncertainty and the experience in 

making such decisions, on the likelihood to accept novel product concepts and on the 

accuracy of the decision. It might also be interesting to investigate the importance of 

creativity on the selection of novel product concepts relative to other factors. 

Furthermore, future research may investigate the effect of creativity on the selection of 

novel product concepts in a group setting. Is it that many creatives accept more concepts 

and those that have a larger potential of becoming a successful innovation? Or are more 

heterogonous groups (highly creative individuals and less creative individuals) better at 

making such decisions? 

Conclusions  

In this study, we investigated differences between the propensity of participants tasked 



with selecting novel product concepts for further development into potentially 

successful innovation in the market based upon the participant’s level of creativity. In 

summary, more creative individuals were more likely to accept novel product concepts. 

Second, the findings show that abductive reasoning is one cognitive strategy that can 

improve the propensity to accept novel product concepts while at the same time 

positively influencing their correct selection. If companies are concerned that creative 

people might have the tendency to accept any novel product concept, our research 

should allay those concerns. Conversely, if companies find that their decision makers 

are too risk averse, and tend to reject all new ideas for products, they may improve their 

outcomes by having more creative individuals participate in the selection. This research 

overall provides support to Herbert Simon’s famous quote, ‘Innovation has a lot to do 

with your ability to recognize surprising and unusual phenomena’. Priming people to 

apply creative thinking in such a way that they can improve their ability to make 

decisions about novel product and service opportunities should serve as an agenda for 

future research in creativity and innovation management, to complement the long line of 

research on priming individuals for more creative ideation. 
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Tables 

 REASONS EXTENSIONS ACCEPTANCE CREATIVITY 

REASONS 1 0.12 0.17** 0.02 

EXTENSIONS 0.12 1 0.18** 0.18** 

ACCEPTANCE 0.17** 0.18** 1 0.13* 

ACCURACY 0.15* -0.10 -0.21** 0.01 

CREATIVITY 0.02 0.18** 0.13* 1 

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

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

Table 1: Pearson's correlation matrix for all participants 

  



 

Fixed Effects Coefficient Std. Error z-value p-value 

(Intercept) -1.365 0.442 -3.087 0.002 

REASONS 0.396 0.162 2.443 0.014 

EXTENSIONS 0.197 0.078 2.529 0.011 

USE 0.101 0.122 0.825 0.409 

TECH 0.113 0.128 0.878 0.380 

Table 2: HLM Results for likelihood of accepting product concept 

 

  



 

Fixed Effects Coefficient Std. Error z-value p-value 

(Intercept) -0.548 0.425 -1.29 0.197 

REASONS 0.415 0.160 2.59 0.009 

EXTENSIONS -0.150 0.077 -1.94 0.053 

USE 0.171 0.123 1.38 0.165 

TECH -0.039 0.128 -0.31 0.756 

Table 3: HLM Results for accuracy of decisions about product concept 

  



Figures 

 

Figure 1: Schematic overview of the study 
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Figure 2: Example of project brief for the wristband project 


	Introduction
	Creativity in Concept Selection Processes
	Creative thinking in reasoning and decision making
	Abductive reasoning and creativity

	Study
	Participants
	Data acquisition
	Project selection and brief generation
	Data Analysis, Coding Procedure and Measures used
	Assessment of creativity
	Coding instances of abductive reasoning
	Assessment of prior knowledge


	Analysis and Results
	Discussion
	Limitations and Future Research
	Conclusions
	References
	Tables
	Figures

