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A B S T R A C T   

The presentation of a prototype is pervasive when technology entrepreneurs pitch to potential 
resource providers. Yet, we know little about how the fidelity of a prototype—the degree to which 
it approximates the final product—can affect funding decisions. We study the relationship be-
tween prototype fidelity and resource acquisition of nascent technology ventures in online 
crowdfunding. Based on the community logic under which crowdfunding operates and the diverse 
motivations of funders to participate, we develop the seemingly counterintuitive idea that 
moderate prototype fidelity is more effective in gaining support from funders than high prototype 
fidelity. Across our three empirical studies, we find support for the hypothesis that prototype 
fidelity has an inverted U-shaped relationship with crowdfunding performance. This relationship 
is moderated by the materiality of the offered rewards and the quality of the prototype presen-
tation delivered through the online interface.   

Executive summary 

The timely acquisition of financial resources is imperative for new ventures, allowing entrepreneurs to devote their attention to 
core issues such as product development (Hsu, 2007). Online crowdfunding has become an increasingly viable alternative to investor- 
or creditor-based funding, helping entrepreneurs to fill the venture finance gap. However, technology ventures often suffer from 
concerns about their viability and thus struggle to acquire the funding they need through this channel. For instance, with a success rate 
of around 20%, they have the lowest likelihood of getting funded across all categories on the popular crowdfunding platform 
Kickstarter (Kickstarter, 2022). Developing and demonstrating a prototype of their solution is a mechanism that can help these 
ventures to demonstrate technological feasibility and marshal the resources they need. Yet, prototypes may not be universally 
beneficial for resource acquisition and their effectiveness depends on their fidelity, which is the degree to which the prototype 
accurately represents the look and feel as well as the functionality of the finished solution (Lim et al., 2008). We argue that moderate 
prototype fidelity is more effective in gaining support from funders than high prototype fidelity because funders are not solely 
extrinsically motivated by the prospect of receiving a material reward in return for their financial contribution. Rather, they are also 
intrinsically motivated and seek to derive participatory value by supporting the entrepreneurial process above and beyond their 
monetary contributions through co-creation activities (Jiang et al., 2021), which has implications for appropriate levels of prototype 
fidelity. 

The results from three empirical studies show that prototype fidelity has a curvilinear (inverted U-shape) relationship with 
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crowdfunding performance. Prototype fidelity is associated with an increase in performance of a crowdfunding project to a point 
beyond which the performance decreases. This relationship is moderated by the materiality of the offered rewards and the quality of 
the prototype presentation. 

Our findings contribute to entrepreneurship literature by providing a more nuanced understanding of the relationship between new 
venture prototyping and supportive behavior of external stakeholders. The presented insights are particularly—but not exclusive-
ly—valuable for entrepreneurs attempting to raise funds for technology ventures through online crowdfunding. Specifically, we find 
that an optimal level of prototype fidelity significantly improves the chances of success and can, in fact, make the difference between 
funding and failure. However, if entrepreneurs err on the adequate level of prototype fidelity, this has distinct drawbacks. Increasing 
prototype fidelity beyond a certain threshold value can be detrimental because high-fidelity prototypes confront funders as a “fait 
accompli” and take away co-creation opportunities. 

1. Introduction 

Nascent technology ventures rarely have sufficient internal resources to commercialize their inventions. Central to their survival 
and growth is the ability to garner resources from external audiences. However, successful resource acquisition depends on the new 
venture's ability to overcome the “liability of newness” (Stinchcombe, 1965). In this regard, the development of a product prototype 
can serve as demonstrable evidence of the entrepreneur's capabilities, helping to resolve critical uncertainties (Hallen and Eisenhardt, 
2012). 

Prior research shows that early-stage ventures are more likely to acquire external resources through traditional funding sources 
such as banks and venture capitalists if able to present a prototype to potential investors (e.g., Audretsch et al., 2012; Streletzki and 
Schulte, 2013; Tyebjee and Bruno, 1984; Zott and Huy, 2007). The rationale is that prototypes act as information transfer mechanisms 
that increase transparency and decrease information asymmetries, allowing investors to improve their assessment of the commercial 
potential of the nascent venture (Audretsch et al., 2012). While the consensus in this prior work is that prototypes have a positive effect 
on venture resource acquisition, our current understanding of the role of prototypes is predicated on the assumption that “more is 
always better.” In other words, a fully developed prototype that closely resembles the final product is considered to be a superior 
mechanism compared to a proof-of-concept prototype that is designed to highlight only a limited number of product features. In this 
regard, an important characteristic of prototypes is their “fidelity,” which describes the degree to which a prototype accurately rep-
resents the look and feel as well as the functionality of the finished solution (Lim et al., 2008; Rudd et al., 1996). Prototype fidelity is a 
continuum ranging from low to high and a prototype can approximate the final product, or differ from it, along several dimensions (e. 
g., breadth of features). Prior research has largely treated prototype fidelity as a dichotomy (i.e., no or low fidelity versus high fidelity) 
rather than as a continuum. We thus lack a more nuanced understanding of the implications of different increments of prototype fi-
delity when trying to acquire external resources. 

Against this background, we argue that high prototype fidelity may not be universally beneficial. Instead, we propose that mod-
erate, or bounded, prototype fidelity may be more effective, especially when attempting to raise funds through non-traditional funding 
sources. We study this relationship in a context where prototype fidelity is a salient feature and actual funding decisions can be 
observed: technology project1 pitches in reward-based crowdfunding. This form of crowdfunding is based on a preselling agreement, 
which allows a wide range of funders (also referred to as “backers”) to acquire the right to receive a certain product or service in 
exchange for their financial contribution, even before it has actually been produced. Though this arrangement comes with certain risks 
(e.g., inexperienced entrepreneurs might fail to deliver rewards), it also offers opportunities: as entrepreneurs typically launch a 
campaign before their product enters production, they can draw on funders as a valuable resource by engaging them in the product 
development process (Cornelius and Gokpinar, 2019). Understanding the role of prototype fidelity is particularly important in this 
context because the motivations of funders to participate in online crowdfunding go beyond the utilitarian value that they derive from 
receiving rewards. Specifically, funders are also intrinsically motivated and seek to derive participatory value by supporting the 
entrepreneurial process above and beyond their monetary contributions through co-creation activities (Jiang et al., 2021), which has 
implications for appropriate levels of prototype fidelity. 

Our findings from two field studies and one experimental study show that the relationship between prototype fidelity and funding 
decisions is more complex than previously suggested. Specifically, we find that prototype fidelity has a curvilinear (inverted U-shape) 
relationship with crowdfunding performance. Prototype fidelity is associated with an increase in performance of a crowdfunding 
project to a point beyond which the performance decreases. We also find that the materiality of the offered rewards and the quality of 
the prototype presentation significantly moderate this curvilinear relationship. 

We make several contributions to the entrepreneurship literature. First, we extend prior research on the importance of prototypes 
for nascent ventures by shifting our understanding of prototype fidelity from a binary view (i.e., prototype fidelity as a dichotomy) to a 
more nuanced conceptualization (i.e., prototype fidelity as a continuum). We show that, given the community logic under which 
crowdfunding operates, excessively high prototype fidelity can become constraining when seeking to solicit funds because it takes 
away co-creation opportunities. Second, we advance digital entrepreneurship research by showing that entrepreneurs who focus on 

1 We consider technology entrepreneurship as distinct from mainstream entrepreneurship due to its focus on technical innovations that emerge 
through science and engineering (Beckman et al., 2012). Technology entrepreneurship thus results from unique technical insight, which is at the 
core of the entrepreneurial opportunity, enabling the emergence of the new venture or market. Prototypes of the technical innovation thus play a 
decisive role in leveraging the entrepreneurial opportunity. 
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the creation of purely digital, non-material artifacts (e.g., mobile apps) are judged differently by funders as compared to those focused 
on the creation of artifacts that either combine digital and physical components (e.g., smartwatches or 3D printers) or are purely 
physical. Third, our study also adds to literature that investigates the way in which entrepreneurs communicate information about 
their venture during business pitches (e.g., Chen et al., 2009; Pollack et al., 2012). We show how the quality of the prototype pre-
sentation may help to dispel benefit-related uncertainties of funders by strengthening information disclosure. Finally, we provide 
practical insights for entrepreneurs regarding optimal levels of prototype fidelity when attempting to solicit funds through non- 
traditional funding sources such as online crowdfunding. 

2. Theoretical background 

2.1. Resource acquisition and funder motivations in crowdfunding 

The timely acquisition of financial resources is imperative for nascent ventures as it allows entrepreneurs to devote their attention 
to core issues such as product development and establishing product-market fit (Eisenmann et al., 2012; Hsu, 2007). Whether en-
trepreneurs are successful in mobilizing the resources needed to build and grow their venture depends, in part, on the institutional 
logic under which resource providers operate (Friedland and Alford, 1991). Institutional logics comprise a cohesive set of values and 
assumptions about whether actions of organizations are perceived as meaningful and appropriate (Pahnke et al., 2015). Hence, 
different types of resource providers may operate with different values, assumptions, practices, and beliefs because of their respective 
environmental context. This has implications for perceptions of legitimacy and can, in turn, impact funding decisions (Fisher et al., 
2017). 

Most traditional resource providers such as banks and venture capitalists operate with a corporate, or more generally, market logic 
that is centered around the economic return on investment (Thornton et al., 2012). Indeed, such market logics have often been the 
default presumption in the entrepreneurship literature (Clough et al., 2019). However, crowdfunding differs from such traditional 
settings for resource acquisition in important ways. First, as the name suggests, it enables entrepreneurs to seek financial resources 
from a large crowd of geographically distributed and non-professional resource providers (Mollick, 2014). Second, in contrast to 
traditional investors, the quid pro quo is typically not a financial return on investment. Third, in crowdfunding, funding decisions of 
resource providers as well as their interactions with entrepreneurs are public and can be observed online in real time and retro-
spectively. These structural differences shape what it means for entrepreneurs to “do the right thing” when soliciting resources through 
crowdfunding. 

Crowdfunding operates with a non-market, or community, logic under which support decisions are impacted by the commitment to 
community values and ideology (Fisher et al., 2017). Under non-market logics, the motivations of resource providers go beyond sheer 
self-interest, and funders in crowdfunding have been shown to be driven by a wider range of motivations as compared to traditional 
investors (André et al., 2017; Nielsen and Binder, 2021). Generally, both extrinsic and intrinsic motivations have been observed 
(Gerber et al., 2012) and may co-exist within individuals (De Dreu and Nauta, 2009). While crowdfunding campaigns, and the 
associated rewards, can often simultaneously serve multiple needs of funders, it has been noted that, on an individual level, funders are 
intrinsically heterogeneous and, depending on their motivation, typically tradeoff between different consumption values they seek to 
derive from their participation (Gerber et al., 2012; Jiang et al., 2021). Extrinsically motivated participation in crowdfunding is driven 
by the utilitarian value that funders can derive from receiving the reward that is associated with the resource commitment. They seek 
to satisfy practical or instrumental needs by obtaining a product that, most of the time, can only be pre-ordered through participation 
in the respective crowdfunding campaign, and which is generally offered for a discount compared to the later market price. While 
funders in crowdfunding thus share similarities with traditional customers (Belleflamme et al., 2014), they buy a product for which 
development is still ongoing and allocate funds with the expectation for a future benefit in form of the utility from the finished product. 

However, as noted above, funders also exhibit intrinsic motivations and participate in crowdfunding to be able to get involved and 
contribute to a community of like-minded individuals or, more generally, to “make things happen” (André et al., 2017). The shared 
passion for, and emotional connection to, innovative and creative projects can instill a sense of community among funders and en-
trepreneurs (Fisher et al., 2017). Funders thus also seek to derive participatory value by satisfying prosocial needs because they believe 
their contribution makes a difference and supports community advancement. Yet, for a sense of community to emerge, entrepreneurs 
need to signal their willingness to consider suggestions from the crowd, so that funders get the sense that they can co-create the 
emerging story. 

Previous research has identified various factors that influence how successful ventures are in their attempts to mobilize resources 
through crowdfunding. These include, for instance, the number and types of offered rewards (Jiang et al., 2021; Thürridl and Kam-
leitner, 2016), the entrepreneur's social capital (Buttice et al., 2017), geographic location (Lin and Viswanathan, 2016), linguistic style 
(Parhankangas and Renko, 2017), or visual cues (Mahmood et al., 2019). Yet, research on the role of prototypes in crowdfunding 
remains surprisingly sparse. While a limited number of studies consider how the presence, or absence, of a prototype may influence 
financing decisions (Calic and Mosakowski, 2016; Mollick and Robb, 2016), the concept of prototyping is more nuanced than a 
dichotomous operationalization would allow us to understand. In the following, we argue why the community logic, and the diverse 
motives of funders to participate, have important implications for the appropriateness of prototyping practices of nascent technology 
ventures in crowdfunding. 
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2.2. Prototypes in crowdfunding 

Taken literally, a prototype is the “first of a type.” This notion makes sense if the aim is mass production of a specific good of the 
same type (Floyd, 1984). Prototyping then describes a phase in the development process during which models of the final product are 
created as test specimens to uncover issues that might hinder mass production and solutions to these issues in an iterative trial-and- 
error learning process (Davis, 1992). Hence, a prototype typically represents only essential characteristics needed for testing, so that it 
is cheaper, easier, and faster to build compared to the real artifact. 

Increasingly, however, the locus of innovation activities is shifting to the user (Von Hippel and Katz, 2002). As such, the role of 
prototypes in innovation processes has also shifted, and prototyping is no longer predominantly employed late in the development 
process with an intra-organizational focus. Rather, organizations in general, and new ventures in particular, increasingly deploy 
prototypes at the boundary of the organization as co-creation mechanisms that allow for the elicitation and validation of customer 
needs, because accurately articulating those needs is often challenging for customers (Fuchs et al., 2010). Prototypes then become 
artifacts that embody hypotheses, which can be tested and that foster further development. This allows entrepreneurs to experiment 
and gain user feedback early to avoid the high costs of product changes later in the development process (Eisenmann et al., 2012; Kerr 
et al., 2014). For instance, prototypes are used to find ideal product specifications through requirement elicitation or by testing and 
evaluating assumptions (Terwiesch and Loch, 2004). 

An important characteristic of prototypes is their “fidelity” to the final product, which describes the degree to which a prototype 
accurately represents the look and feel as well as the functionality of the finished solution (Lim et al., 2008; Rudd et al., 1996). A 
prototype can approximate the final product along several distinct dimensions, including breadth of features, degree of functionality, 
similarity of interaction, and aesthetic refinement (Virzi et al., 1996). For instance, breadth of features refers to the number of features 
of the final product that are implemented in the prototype, and aesthetic refinement refers to how closely the physical properties of the 
prototype, such as shape, size, color, and texture, resemble those of the final product (Sauer and Sonderegger, 2009). If it is obvious to 
the user that the prototype compromises on one or more of these dimensions, this reduces its fidelity, as the fidelity of a prototype is 
judged by how it appears to the person viewing it (Rudd et al., 1996). 

The fidelity of the prototype may act as a proxy for funders to infer the stage of development the venture is in, as well as how far 
along product development has come. For instance, low-fidelity prototypes, such as sketches and diagrams on whiteboard or paper, can 
be built without much investment in terms of time or resources and are typically used early in the development process to convey the 
basic idea of what the venture attempts to create. Hence, such prototypes indicate that the venture is still in the conception stage of its 
organizational life cycle (Kazanjian, 1988), in which the focus is on further developing the technology underlying their product. In this 
stage, ventures typically lack organizational structure and formality as well as a track record of tangible performance metrics. Thus, as 
the venture's product is still evolving and relevant market segments on which the venture will focus still have to be determined, 
uncertainty regarding the quality of the venture is highest during this stage (Fisher et al., 2016). 

In contrast, high-fidelity prototypes are often close enough to the final product in functionality and appearance to allow prospective 
funders to draw strong conclusions about its characteristics. As the creation of high-fidelity prototypes early in the development 
process is virtually impossible,2 such prototypes are often thought to indicate that technical challenges associated with product 
development have been successfully identified and addressed, and that the development of the final product they approximate is near 
completion, decreasing the associated risks for funders (Houde and Hill, 1997). Hence, the creation of a high-fidelity prototype is a 
critical milestone in the development of a technology venture, indicating that it is moving from the conception stage to the 
commercialization stage (Kazanjian, 1988). In this stage, because technological risks have been mitigated and the venture is close to 
turning the prototype into an actual product that serves a particular market, entrepreneurs can shift their attention on lowering the 
market risk by establishing product-market fit (Eisenmann et al., 2012; Fisher et al., 2016; Hsu, 2007). While high-fidelity prototypes 
may thus help to disclose information and decrease uncertainties for funders, we argue in the following that moderate, rather than 
high, prototype fidelity is most effective in attracting contributions in reward-based crowdfunding. 

3. Hypotheses development 

3.1. Prototype Fidelity and crowdfunding performance 

Most ventures, and their offerings, are opaque with regard to information, so that it is difficult for prospective resource providers to 
ascertain their true quality (Rutherford et al., 2009). Entrepreneurs may not necessarily engage in full disclosure, or may even 
misrepresent facts, making it difficult for resource providers to discern whether entrepreneurs act in their best interest. In crowd-
funding, engaging in extensive due-diligence processes would be highly costly, especially in relation to the low amounts of money 
usually pledged, and funders typically also lack specialized knowledge required for such an assessment. To successfully mobilize 
resources, however, entrepreneurs need to be able to convince prospective funders that they have the ability to deliver the promised 
rewards (Thürridl and Kamleitner, 2016). This is a particular challenge for technology ventures that tend to offer rewards that are more 

2 Crowdfunding platforms such as Kickstarter recognize the important role of prototypes, disallowing imagery of them that is fabricated or 
manipulated (e.g., photorealistic renderings) and that might give funders a false impression of the project's stage of development. 
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complex and complicated to produce compared to other categories, and thus have a particularly high chance of failing to deliver them 
to funders on time, in the promised quality, or at all (Mollick and Robb, 2016).3 

In this regard, similar to patents (Horstmann et al., 1985), prototypes can act as information transfer mechanisms that increase 
transparency and decrease information asymmetries. For instance, a low-fidelity prototype can help entrepreneurs to explicate their 
vision for the final product. However, its low fidelity may lead funders to question the plausibility of the entrepreneur being able to 
accomplish the promised goals. In comparison, a medium-fidelity prototype (e.g., functional prototype) may be used to demonstrate 
technological feasibility. It thus helps entrepreneurs to convince funders “that their vision of the future has the possibility of being 
actualized” (Von Burg and Kenney, 2000, p. 1152). Yet, technological feasibility does not guarantee reward delivery as entrepreneurs 
often underestimate the effort, time, and cost required to get a product past the initial prototyping phase (Mollick, 2015). 

In contrast, a prototype with a high fidelity that matches the final product in appearance, function, and manufacturing methods 
indicates that entrepreneurs have the ability to deal with the complexities of product development and supplier management (Tyebjee 
and Bruno, 1984). Such a prototype thus constitutes a direct link to scalable manufacturing, so that production plans become more 
realistic. It thus helps to resolve critical uncertainties and provides demonstrable evidence of the entrepreneurs' capabilities. Sup-
porting this logic, Audretsch et al. (2012) have shown that a fully-functional production prototype can be relatively more important 
than a patent when attempting to obtain equity finance. Further, high-fidelity prototypes offer more realistic interactions, appear more 
professional, and are better at conveying the functionality of the final product (Newman and Landay, 2000). This is crucial in 
crowdfunding, as prospective funders do not have access to the prototypes themselves. Hence, as prototype fidelity progressively 
moves from low to higher levels, the amount of information disclosed about the prospects of the projects increases continuously, 
reducing the uncertainty inherent in the project. 

However, given the community logic under which crowdfunding operates, excessively high prototype fidelity can become con-
straining. In the following, we discuss why extreme prototype fidelity may undermine the raison d'être of the project pitch that exists to 
convince prospective funders that they are needed for the project to be realized in the future. 

Reward-based crowdfunding typically revolves around consumer goods and minimum contribution amounts tend to be low, 
allowing a broad audience to participate (Stanko and Henard, 2016). It is therefore a perfectly suitable context to draw upon and 
engage funders as co-creators in the product development process (Frydrych et al., 2014). Kickstarter emphasizes that the platform 
should not be confused with a store where customers spontaneously buy products, but that it is a collaboration and co-creation 
platform (Strickler et al., 2012). Stanko and Henard (2016) have shown that, if entrepreneurs offer funders the chance to partici-
pate in the development of their product, this can help to improve solutions prior to mass market commercialization and positively 
influence later market performance. Co-creation thus benefits entrepreneurs because it offers opportunities for knowledge rejuve-
nation and can substitute some of the support usually received from institutional investors. 

There exist several ways in which funders can get involved. At a basic level, entrepreneurs may ask funders to provide information 
about their preferences so that rewards can be customized to meet their needs (e.g., offered in a color they prefer). However, if 
consulted at an earlier stage of the development process, funders may be involved in more influential decision making and give more 
far-reaching advice regarding the core offering, the final looks of the product, its features, or its market positioning (Thürridl and 
Kamleitner, 2016). If entrepreneurs give funders an active role in the development process, this may not only lead to more customer- 
centric and successful products (Fuchs et al., 2010), but also give them a sense of psychological ownership—“the feeling of posses-
siveness and of being psychologically tied to an object” (Pierce et al., 2001, p. 299). Over time, the crowdfunding project may come to 
be seen as a collective effort, even by those who did not suggest the incorporated ideas, and funders may start to identify as members of 
an in-group formed around it (Eiteneyer et al., 2019). As put by Shaw et al. (1998), p. 50), “when people can locate themselves in the 
story, their sense of commitment and involvement is enhanced.” Hence, entrepreneurs need to show a willingness to consider sug-
gestions from funders, so that they get the sense that they can, collectively, co-create the emerging story. 

In this regard, low-fidelity or medium-fidelity prototypes foster co-creation because of their incomplete and open-ended charac-
ter—posing questions rather than solely providing solutions. Their unfinished nature invites criticism, feedback, and suggestions and 
thus supports the further development through dialog and negotiation (Ewenstein and Whyte, 2009). However, with every iteration of 
the prototype, entrepreneurs need to make certain decisions about characteristics of the final product in terms of its dimensions, 
features, functionality, and aesthetics. While opportunities to co-create are thus essentially infinite in the beginning of the develop-
ment process, they are rapidly diminished with higher levels of prototype fidelity. A high-fidelity prototype that matches the final 
product in appearance, function, and manufacturing methods can be considered a closed boundary object used as a stable repre-
sentation of the venture's offering. Thus, if funders are exposed to a prototype in the final stages of its development (i.e., when it has a 
high fidelity), it becomes “a medium for persuasion, rather than a vehicle to evoke discussion. It is used to prove a point, rather than to 
create a platform for a design dialog” (Schrage, 1996, p. 200). The complete and final form of such a prototype confronts the viewer as 
a “fait accompli” (Ingold, 2012). It thus impedes co-creation because prospective funders are only asked to approve or disapprove 
rather than to assist in the development process by developing divergent and explorative thinking (Althuizen and Chen, 2021). A 
prototype that looks too complete might seem to be “cast in stone,” suggesting that the entrepreneur is unwilling or unable to consider 
funders' suggestions. This might be an indication that the entrepreneur is not committed to the values and ideology of the community 
logic under which crowdfunding operates. Funders may thus conclude that they will be unable to co-create the emerging story in a 
meaningful way and that their contribution would be marginalized to its financial aspect. It may lower their sense of self-efficacy in 

3 The website kickscammed.com lists numerous examples of products financed through reward-based crowdfunding that have never been released 
nor officially canceled—so-called “vaporware.” 
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relation to the effect they can have on the project and subsequently their psychological ownership. Consequently, when prototype 
fidelity becomes too high, and co-creation is increasingly impeded, we argue that the uncertainty reduction advantage is counter-
balanced by a decrease in psychological ownership on the part of funders, leading to lower levels of support for the project and 
consequently less funding. 

Altogether, the above arguments suggest that the relationship between prototype fidelity and crowdfunding performance should be 
conceptualized in light of a turning point: up to this point, prototype fidelity increases crowdfunding performance, whereas beyond 
this point, prototype fidelity impairs performance (see first row in Fig. 1). We thus expect the relationship between prototype fidelity 
and crowdfunding performance to follow the form of an inverted U-shape, with campaigns including prototypes with a bounded fi-
delity exhibiting the highest levels of crowdfunding performance. This inverted U-shaped relationship results from the additive 
combination of two latent mechanisms (Haans et al., 2016): linearly increasing information disclosure and rapidly diminished op-
portunities to co-create with higher levels of prototype fidelity. Accordingly, we derive the following hypothesis: 

Hypothesis 1. Prototype fidelity has a curvilinear (an inverted U-shaped) relationship with crowdfunding performance. 

3.2. The moderating effect of reward materiality 

The rewards promised to funders as part of technology projects are typically technological artifacts that vary in their materiality. 
Since all objects must be either material or non-material, and cannot simultaneously be both (Faulkner and Runde, 2019), we focus on 
the binary distinction between physical and purely digital rewards. Physical, or material, rewards such as smartphones or camera 
equipment have spatial attributes such as shape, volume, mass, and location. On the other hand, purely digital, non-material rewards 
such as mobile apps, video games, and other kinds of software, lack such spatial attributes and have no intrinsic physical being 
(Faulkner and Runde, 2019).4 In the following, we posit that reward materiality moderates the relationship between prototype fidelity 
and crowdfunding performance because it determines to what extent co-creation is impeded at higher levels of prototype fidelity. 

Digital artifacts differ from physical entities along several dimensions. For instance, due to their non-material nature, digital ar-
tifacts can be reproduced with very low marginal cost and are non-rival in consumption (Belleflamme et al., 2014). As digital artifacts 
are typically decoupled from their related physical entity (e.g., a mobile app is compatible with multiple smartphones), they can, 
continuously and systematically, be modified and updated even after being introduced to the market (Kallinikos et al., 2013). As such, 
digital artifacts lack the stability of physical objects, are often intentionally incomplete and unfinished, and are hence perpetually in 
the making (Garud et al., 2008; Lehmann and Recker, 2021). Mobile apps, for instance, can be continuously modified in terms of form 
(e.g., design or content) as well as functionality. It thus makes sense that campaigns focused on such intangible outcomes are typically 
narrated by entrepreneurs as “ongoing journeys,” inviting potential funders to become part of the entrepreneur's long-term vision that 
extends beyond the end of the crowdfunding campaign (Manning and Bejarano, 2017). 

In contrast, campaigns with tangible outcomes are commonly narrated as “results-in-progress,” placing special emphasis on pre-
vious accomplishments and the immediate value and utility funders can derive from their contribution. The fixed design features of 
non-digital products, where hardware and function are tightly coupled, prevent flexible editing and repurposing of such physical 
entities. However, many of the physical rewards offered by technology projects on crowdfunding platforms are digital devices (e.g., 
smartwatches or 3D printers) that separate functional logic (software) from the physical embodiment (hardware) and can, to a certain 
extent, be reprogrammed and repurposed (Yoo et al., 2010). Consider the example of smartwatches such as Pebble that have frequently 
appeared as projects on crowdfunding platforms. While the software of the smartwatch can constantly be revised and improved in 
response to user feedback and uploaded to the user's existing device through firmware updates, changing the physical properties of the 
hardware (e.g., sensors) becomes ever more difficult as the fidelity of the prototype increases and practically impossible once the 
device has shipped. 

As such, a high-fidelity prototype of a digital product does not necessarily impede co-creation, or only to a limited extent, because 
the artifact remains open-ended and editable throughout its entire lifecycle. However, opportunities to co-create dwindle rapidly for 
physical products when prototype fidelity is increased progressively, and co-creation may become unfeasible once the prototype is 
perceived as being “cast in stone” at the higher end of the fidelity spectrum. Thus, while prototypes of physical and digital rewards may 
equally help to reduce information asymmetries, we propose that reward materiality moderates the relationship between prototype 
fidelity and crowdfunding performance by determining to what extent co-creation is impeded at higher levels of prototype fidelity 
(curvilinear mechanism; see second row in Fig. 1). Consequently, the slopes of the inverted U-shaped relationship between prototype 
fidelity and crowdfunding performance will be attenuated for projects offering purely digital rewards compared to projects offering 
physical rewards (Haans et al., 2016). 

Hypothesis 2. The inverted U-shaped relationship between prototype fidelity and crowdfunding performance is moderated by 
reward materiality such that the effect is less pronounced (i.e., the curve is flatter) when projects offer purely digital rewards and more 
pronounced (i.e., the curve is steeper) when projects offer physical rewards. 

4 While it is broadly acknowledged that digital artifacts are not entirely immaterial, because, to be accessed, experienced, and consumed, they 
need to be materialized by inscribing them onto a suitable material object (so-called “bearers”; Faulkner and Runde, 2019), this materialization is 
temporary and thus does not restrict the evolution of the digital artifact. Hence, purely digital artifacts that are not bound by any physical design are 
far more malleable due to the lack of spatial attributes (Kallinikos et al., 2013). 
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3.3. The moderating effect of presentation quality 

Communicating effectively with stakeholders is critical for entrepreneurs to overcome the liability of newness “since actions taken 
to legitimize, create a positive perception or reputation, and establish reliable production, delivery, and accountability systems all 
involve communication” (Bird and Schjoedt, 2017, p. 394). This includes presenting to prospective resource providers. Indeed, a well- 
executed pitch can help entrepreneurs to talk their venture into existence (Pollack et al., 2012). In the following, we posit that the 
presentation quality of the project pitch moderates the relationship between prototype fidelity and crowdfunding performance by 
further enhancing information disclosure. 

In crowdfunding, the project pitch is typically bounded by the technical medium by which it is transmitted to the audience. In the 
absence of direct face-to-face interactions, visual media, including a video pitch, become the predominant means for entrepreneurs to 
communicate with funders (Courtney et al., 2017). Given the standardized templates to design crowdfunding campaigns, the quality of 
the presentation depends on the visual content uploaded by the entrepreneurs to fill these templates. As individuals typically pay close 
attention to visual cues during the evaluation of business proposals (Chan and Park, 2015; Parhankangas and Renko, 2017), we expect 
prospective funders to develop impressions from these cues and integrate them into their judgment formation process (Kahneman, 
2003). Visual cues may act as an informational anchor in the judgment formation and thus influence how prospective funders engage 
with other aspects of the project pitch (e.g., Shaw, 1982). For instance, the visual appearance of the business plan (Chan and Park, 
2015), the complexity of the venture's logo (Mahmood et al., 2019), or the entrepreneur's type of dress (Clarke, 2011) have been shown 
to influence venture performance expectations via impression formation. In crowdfunding, the professional appeal of the pitch video 
may thus serve as an important indicator of the entrepreneur's determination, commitment, and persistence (Cardon and Kirk, 2015; 
Murnieks et al., 2014). 

Perceived presentation quality may, however, not be limited to the professional appeal of the pitch video, but also the extent to 
which the presentation itself is coherent and logical and the presenter (most often the entrepreneur) appears credible (Clark, 2008; 
Younkin and Kuppuswamy, 2017). This is important because prototypes are often not self-explanatory. It is thus the entrepreneur's 
responsibility to clarify how the prototype works, and in what ways it might still differ from the final product, providing prospective 
funders with the information they need to grasp what the nascent venture is doing (van Werven et al., 2015). The more time and effort 
prospective funders need to invest to make sense of the venture and its product prototype, the less likely it becomes that the venture is 
deemed worthy of support (Clark, 2008; Pollack et al., 2012). In this regard, a low-quality presentation suggests a lack of care and 

Fig. 1. Theorized latent mechanisms and moderation effects.  
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attention to detail on part of the entrepreneurs. Therefore, it will not help to reduce the uncertainty about the viability of a venture, and 
may even be detrimental, especially for ventures with a high-fidelity prototype, because the venture's value proposition becomes less 
comprehensible. 

In contrast, a high-quality presentation engages potential funders and leads them to perceive the entrepreneurs as caring about 
their venture by going the extra mile to deliver a desirable image. It may thus enhance the funders' overall impression of the project's 
quality and foster trust in the entrepreneurs' ability to deliver the promised outcomes. Projects with a high-fidelity prototype will 
particularly benefit from a high-quality presentation that is coherent and logical, and in which the entrepreneur makes a credible 
impression, as this will reinforce the uncertainty-reducing effect of the advanced prototype. 

A high-quality presentation that discloses additional information about the venture and its offerings may also make funders more 
motivated to get involved in co-creation (Lipusch et al., 2020). Yet, the co-creation opportunities that a prototype affords ultimately 
depend on its characteristics such as its fidelity or materiality and are not directly impacted by presentation quality. Hence, we focus on 
how prototype fidelity moderates the relationship between prototype fidelity and crowdfunding performance by strengthening the 
linear mechanism of information disclosure (see third row in Fig. 1). For the inverted U-shaped relationship between prototype fidelity 
and crowdfunding performance, this implies that the turning point shifts leftwards when presentation quality is low and rightwards if it 
is high (Haans et al., 2016). Accordingly, we derive the following hypothesis: 

Hypothesis 3. The inverted U-shaped relationship between prototype fidelity and crowdfunding performance is moderated by 
presentation quality such that its turning point occurs at lower levels of prototype fidelity when presentation quality is low and at 
higher levels of prototype fidelity when presentation quality is high. 

4. Overview of studies 

To investigate the effects of prototype fidelity on crowdfunding performance, we conducted three empirical studies. In Study 1, we 
tested hypotheses H1 and H2 using observational field data obtained directly from a crowdfunding platform. Though this study has the 
advantage of external validity and generalizability, it is potentially limited by the fact that the level of prototype fidelity is based on a 
self-assessment by the entrepreneurs. Thus, for Study 2, we asked actual and prospective crowdfunding users in a survey to assess the 
level of prototype fidelity (H1) as well as the presentation quality (H3) based on pitch videos that were originally uploaded by the 
entrepreneurs as part of their crowdfunding campaign. Finally, for Study 3, we conducted an online experiment, during which we 
manipulated the level of prototype fidelity (H1). This allowed us to examine the causal impact of different levels of prototype fidelity, 
and to bypass the endogeneity concerns that typically accompany studies that are based on observational data. Thus, by using a multi- 
method approach, we attempt to overcome the limitations of each individual method and cross-validate our findings. 

4.1. Study 1 

4.1.1. Empirical setting and data 
Similar to other recent studies (e.g., Cornelius and Gokpinar, 2019; Thies et al., 2018), the empirical setting for Study 1 is 

Kickstarter, which has become one of the leading reward-based crowdfunding platforms worldwide. Since 2009, over 20 million 
funders have supported projects with more than $6 billion, successfully funding over 200,000 projects (Kickstarter, 2022). 

Once the campaign is launched in one of Kickstarter's 15 mutually exclusive categories (e.g., Art, Games, or Technology), it be-
comes publicly visible and typically accepts funds for around 30 days. If the campaign has met or exceeded its funding goal, it is 
considered successful (all-or-nothing funding model),5 and entrepreneurs receive the pledged funds after Kickstarter's commission 
(5%) and payment processing fees (3–5%) have been deducted. 

Recognizing the need to enable prospective funders to trace the iterative and evolutionary process behind the entrepreneurs' ideas, 
Kickstarter introduced a new feature in 2016 called the “Prototype Gallery.”6 With this feature, entrepreneurs have the option to 
document each step in their project's development with photos and videos and make these available to prospective funders via the 
campaign webpage. This feature was available for campaigns launched in three of the 15 categories within Kickstarter, namely, Design, 
Games, and Technology, which are mainly focused on creating new technology artifacts. We employed a web crawler to gather data on all 
campaigns in the categories Design and Technology that used a Prototype Gallery between the introduction of the feature in September 
2016 and September 2019. The feature was hardly used in the Games category (70 campaigns in total), and we thus excluded campaigns 
from this category to avoid bias. The final sample contains data on 7776 campaigns, out of which the majority (4350 campaigns) were 
launched in the Technology category. 26.8% of these campaigns were successful in that they raised the amount they asked for. 

The dataset has two key advantages. First, projects in our sample have presented prototypes at varying levels of fidelity. Second, we 
observe both successful and unsuccessful projects that vary with respect to the product, entrepreneur, and industry (category and 
subcategory), allowing us to avoid any industry- or market-specific biases. 

5 In the “all-or-nothing” funding model, funds are only transferred to the entrepreneur if, at the end of the funding period, the minimum funding 
goal has been reached or exceeded. Otherwise, all funders are reimbursed.  

6 https://www.kickstarter.com/blog/introducing-prototype-gallery 
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4.1.2. Measures 

4.1.2.1. Dependent variable. Crowdfunding Performance is the number of separate contributions received by the crowdfunding project. 
We followed prior research (e.g., Thies et al., 2016; Younkin and Kuppuswamy, 2017) and used this measure as the dependent variable 
in our statistical analysis, while controlling for the funding goal, because it provides a fine-grained understanding of the appeal a 
project had for funders. Further, Stanko and Henard (2017) show that the number of funders does affect later market performance, 
whereas the amount of funding does not. Our measure of Crowdfunding Performance in Study 1 thus allowed us to reap the benefits of a 
relatively large number of observations. However, we acknowledge that crowdfunding performance is multifaceted (Ahlers et al., 
2015) and operationalized it differently across our studies as well as in robustness checks. 

4.1.2.2. Independent and moderator variables. The main independent variable in our analysis is Prototype Fidelity. Kickstarter lists five 
different stages with increasing levels of fidelity, namely, proof of concept, functional prototype, appearance prototype, design pro-
totype, and production prototype. For each prototype entrepreneurs document in the Prototype Gallery, they decide and choose what 
level of fidelity it has reached. A short description is provided for each stage to aid entrepreneurs in assessing the fidelity correctly. For 
instance, a proof of concept (low fidelity) is described as an “exploration that tests ideas and functionality,” whereas a design prototype 
(higher fidelity) matches the final product in appearance and function but is created using different manufacturing methods and 
materials. Entrepreneurs can document prototypes at varying levels of fidelity in the same gallery to trace the evolution of their ideas 
and their progress from early sketches to the latest prototypes. However, as we were interested in the level of fidelity the most 
advanced prototype has reached, Prototype Fidelity measures only the highest level of fidelity for each project at the end of its funding 
period. The stages “Functional Prototype” and “Appearance Prototype” were considered to be on an equal level. These prototypes are 
more advanced than a proof of concept but lack either the appearance of the final product or its functionality, which puts them at a 
lower level as compared to design prototypes. In Study 1, Prototype Fidelity thus ranges from 1 (proof of concept) to 4 (production 
prototype). 

For our binary moderator variable Digital Reward, we made use of the fact that, for each reward, entrepreneurs need to indicate 
whether it is a physical reward that needs shipping. The materiality of the prototype typically matches that of the main reward offered 
by a campaign. For instance, if a crowdfunding project aims to develop a smartwatch, the entrepreneur will typically present a 
prototype of the smartwatch to prospective funders, and it would also be offered as the main reward. Based on this information, we 
checked for each campaign whether the main reward (the one selected most often by funders) is physical or digital (Digital Reward = 1). 

4.1.2.3. Control variables. We incorporated several additional project-level control variables in our models. First, Prototypes measures 
how many different prototypes have been presented. For instance, if a design prototype and a production prototype are presented, 
Prototypes equals 2. Second, we controlled for Duration, which indicates how many days the project was accepting contributions. Third, 
Funding Goal measures the aspired fundraising goal in USD, which is the entrepreneur's estimate of the minimum required budget to 
realize the project. We log-transformed this variable, as well as some of the other controls, because it is positively skewed. Fourth, we 
included the number of Rewards prospective funders can select from (Buttice et al., 2017). Fifth, we included the number of Updates, 
which are news about the project posted by entrepreneurs during the funding period (Courtney et al., 2017). We also controlled for 
Early Update, which is a binary indicator of whether the entrepreneur posted an update within the first week of the funding period, 
showing particular commitment. Sixth, the binary variable Video indicates whether the campaign included a pitch video (Mollick, 
2014). Seventh, Kickstarter curates content so that some campaigns are more prominent than others, which might affect both the 
funders' perceptions of the project as well as their resource contributions (Buttice et al., 2017). To control for this effect, we included a 
binary variable indicating whether a project was selected as what is referred to as a “Project We Love” (Loved Project). Ninth, as our 
dataset spans four years (2016 to 2019), we created dummy variables for the specific Year and Month in which the campaign was 
launched to control for unobservable time-varying effects of changing platform dynamics (Wessel et al., 2017). Finally, we constructed 
dummy variables that indicate whether the campaign was launched in the category Design or Technology, because these categories 
differ, for instance, with regard to average success rates, and project sizes. 

4.1.3. Estimation method 
We used a negative binominal model to test our hypotheses, because the dependent variable Crowdfunding Performance is a count. 

Though Poisson models are commonly used for count variables, we employed the negative binominal estimator in our analysis, as 
Crowdfunding Performance is over-dispersed, meaning its variance is larger than its mean (Cameron and Trivedi, 2013). We used robust 
standard errors to account for possible heteroscedasticity. 

4.1.4. Results 
Descriptive statistics and correlations of our main variables are shown in Table 1. We ran hierarchical regression analyses to test the 

hypotheses and report the coefficient estimates of the negative binominal model in Table 2. Results show that several control variables 
such as Updates and Video, which are known drivers of performance in crowdfunding (e.g., Piening et al., 2021), are also positively and 
significantly associated with Crowdfunding Performance in our models. 

In Hypothesis 1, we theorized that a project with a moderate level of prototype fidelity will exhibit a higher level of Crowdfunding 
Performance compared to one with low or high prototype fidelity. The significant coefficient for Prototype Fidelity in Model 2 suggests 
that a positive relationship exists between the level of prototype fidelity and Crowdfunding Performance. To test the hypothesized 

M. Wessel et al.                                                                                                                                                                                                        



Journal of Business Venturing 37 (2022) 106220

10

inverted U-shaped relationship, we introduced the squared term of Prototype Fidelity in Model 3. Estimates from this model support the 
hypothesis, as the coefficient for Prototype Fidelity is positive and significant (β = 0.965, p < 0.001) and that of Prototype Fidelity 
squared is negative and significant (β = − 0.148, p < 0.001). Though necessary, a significant coefficient for Prototype Fidelity squared 
alone is not sufficient to establish a quadratic relationship (Haans et al., 2016). To formally confirm the existence of the inverted U- 
shaped relationship, we followed the procedure suggested by Lind and Mehlum (2010) with two additional steps. First, the slope must 
be sufficiently steep at both ends of the data range. We assessed whether the slope is positive and significant at the low end (Prototype 
Fidelity = 1) as well as negative and significant at the high end (Prototype Fidelity = 4). The results confirm the positive slope at the low 
end (b = 0.668, p < 0.001) and the negative slope at the high end (b = − 0.222, p < 0.001). Second, the turning point of the curve must 
be located well within the observed data range. Taking the first derivative of the regression equation and setting it to zero revealed that 
the turning point is at 3.25, and its 95% confidence interval is within the observed range. These results support Hypothesis 1. The 
reduction in the Akaike information criterion (AIC) also implies a better fit when the squared term is introduced. We graphed Model 3 
in Fig. 2, keeping covariates at their means.7 

In H2, we theorized that a Digital Reward moderates the relationship between Prototype Fidelity and Crowdfunding Performance so 
that the slope of the curvilinear relationship will be flatter for campaigns offering a digital rather than a physical reward. To test the 
hypothesis, we considered the coefficients of the full specification (Model 5 in Table 2). The positive and significant coefficient of 
Prototype Fidelity squared × Digital Reward indicates a significant flattening of the curve, supporting H2 (Haans et al., 2016). We also 

Table 1 
Descriptive statistics and correlations (Study 1).   

Variables Mean S.D. 1 2 3 4 5 6 7 8 9 10 11 

1 CF Performance  100.03  345.32  1.00           
2 Prototype Fidelity  3.11  1.00  0.0820  1.00          
3 Digital Reward  0.24  0.42  − 0.127  − 0.202  1.00         
4 Prototypes  1.85  1.10  0.107  0.327  0.0811  1.00        
5 Duration  34.77  11.64  0.0385  − 0.0180  − 0.00263  0.00900  1.00       
6 Rewards  6.86  4.93  0.256  0.139  0.115  0.166  0.00631  1.00      
7 Funding Goal (log)  9.42  1.63  0.0578  − 0.0392  − 0.00518  0.0732  0.194  0.0845  1.00     
8 Early Update  0.25  0.43  0.214  0.110  0.155  0.137  − 0.0509  0.205  − 0.0481  1.00    
9 Updates (log)  0.50  0.79  0.299  0.134  0.188  0.178  − 0.00246  0.274  − 0.0450  0.804  1.00   
10 Video  0.83  0.38  0.102  0.164  0.0960  0.154  0.0256  0.210  0.178  0.124  0.161  1.00  
11 Loved Project  0.05  0.21  0.233  0.0661  0.0482  0.0814  − 0.0364  0.143  0.0261*  0.0883  0.123  0.0768  1.00 

Notes: N = 7776; All correlations equal or above |0.03| are significant at p < 0.05. 

Table 2 
Hierarchical negative binomial regression analyses on Crowdfunding Performance (Study 1).  

Variables Model 1 Model 2 Model 3 Model 4 Model 5 

Main effects      
Prototype Fidelity  0.129*** (0.032) 0.965*** (0.182) 0.760*** (0.174) 0.118 (0.265) 
Prototype Fidelity squared   − 0.148*** (0.034) − 0.118*** (0.032) − 0.004 (0.052) 
Digital Reward    − 0.821*** (0.076) 0.463 (0.406) 

Interaction      
Prototype Fidelity × Digital Reward     − 1.031** (0.348) 
Prototype Fidelity squared × Digital Reward     0.179** (0.066) 

Controls      
Prototypes 0.116*** (0.029) 0.088** (0.030) 0.076** (0.029) 0.051 (0.028) 0.048 (0.028) 
Duration 0.008* (0.004) 0.008* (0.004) 0.007* (0.004) 0.006* (0.003) 0.006 (0.003) 
Funding Goal (log) 0.164*** (0.009) 0.161*** (0.009) 0.162*** (0.008) 0.155*** (0.008) 0.155*** (0.008) 
Rewards − 0.042* (0.018) − 0.035 (0.018) − 0.041* (0.018) − 0.046** (0.017) − 0.046** (0.017) 
Early Update − 0.038 (0.104) − 0.052 (0.103) − 0.068 (0.101) − 0.086 (0.097) − 0.092 (0.096) 
Updates (log) 1.081*** (0.062) 1.072*** (0.061) 1.078*** (0.059) 1.041*** (0.057) 1.040*** (0.057) 
Video (1/0) 1.019*** (0.084) 0.989*** (0.084) 0.971*** (0.083) 0.880*** (0.077) 0.875*** (0.077) 
Loved Project (1/0) 1.533*** (0.144) 1.540*** (0.152) 1.526*** (0.149) 1.508*** (0.139) 1.504*** (0.139) 
Month (dummies) Included Included Included Included Included 
Year (dummies) Included Included Included Included Included 
Category (dummies) Included Included Included Included Included 

Constant 2.316*** (0.249) 1.964*** (0.273) 1.007** (0.330) 0.740* (0.320) 1.525*** (0.371) 
AIC 69,885.587 69,840.503 69,791.999 69,464.205 69,449.295 
N 7776 7776 7776 7776 7776 

Notes: * p < 0.05, ** p < 0.01, *** p < 0.001; Robust standard errors are provided in parentheses. 

7 The level of Crowdfunding Performance plotted in Fig. 2 appears to be significantly lower than the mean value shown in Table 1. The reason is 
that the variable Crowdfunding Performance, measured as the number of funders, is over-dispersed and its median value is 10 funders, with a large 
proportion of zeros. 
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illustrated this moderating effect in Fig. 3. In addition to the change in the shape of the curve, one can also observe a generally lower 
level of performance for campaigns offering digital rewards. 

4.1.5. Robustness checks 
To check for the robustness of our results in Study 1, we conducted further analyses and present these in Table A1 of the Appendix. 

First, we included the cubic term of Prototype Fidelity to test whether the relationship between Prototype Fidelity and Crowdfunding 
Performance is perhaps S-shaped rather than U-shaped (Haans et al., 2016). As all three interaction terms are non-significant, and 
model fit does not improve, this provides further support for the quadratic relationship (Model 1). We also tested whether a logarithmic 
or exponential transformation leads to a better model fit compared to our original model specification, which was also not the case 
(detailed results omitted due to space restrictions). Second, our model might be biased because our measure for Prototype Fidelity is not 
actually continuous (i.e., only includes whole numbers). Further, the conceptual distance between two neighboring stages of Prototype 
Fidelity might differ. For instance, going from a proof of concept to a functional prototype might take less effort than progressing from a 
design prototype to a production prototype. To investigate these issues, we estimated a model where we replaced Prototype Fidelity with 
a set of four dummies (one per stage). In this model, Prototype Fidelity = 3 is the benchmark, given that this value is closest to our 
predicted turning point of 3.25 (Laursen and Salter, 2006). As expected, the results show that the coefficients for the dummies are 
negative and significant (except for Prototype Fidelity = 4), providing further evidence for the robustness of our results (Model 2). 
Finally, we also ran OLS regressions using the logarithm of the number of funders and the logarithm of the absolute amount of funding 
raised as dependent variables. Results are qualitatively consistent with the main model (identical directions and similar significance 
levels; Model 3 and 4). 

4.2. Study 2 

4.2.1. Method and data 
As described above, a possible limitation of Study 1 is that entrepreneurs assess the level of prototype fidelity themselves when 

uploading material to the Prototype Gallery on Kickstarter. Consequently, they might overstate the level of fidelity to convince more 
funders of the viability of their venture. To overcome this potential issue in Study 2, we recruited participants via the online labor 
marketplace Amazon Mechanical Turk to rate both the prototype fidelity (H1) as well as the presentation quality (H3) of real cam-
paigns from Kickstarter. Participants from Mechanical Turk have been recruited for a number of prior crowdfunding studies (e.g., 

Fig. 2. Main effect of Prototype Fidelity (Study 1).  

Fig. 3. Moderating effect of Reward Materiality (Study 1).  
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Younkin and Kuppuswamy, 2017) and are typically technology-savvy and familiar with crowdfunding platforms. Of the 304 partic-
ipants that gave valid responses, 289 were familiar with the concept of crowdfunding (95.07%), 116 had previously backed a 
crowdfunding campaign (38.16%), and 36 had launched their own campaign on a crowdfunding platform (11.84%). One-way analysis 
of variance tests indicated that crowdfunding experience had no effect on the evaluation of Prototype Fidelity (F = 0.17, p = 0.68; F =
0.69, p = 0.41; F = 1.94, p = 0.16) and Presentation Quality (F = 0.10, p = 0.75; F = 0.08, p = 0.77; F = 0.79, p = 0.37). 

Thus, for Study 2, we compiled data from two sources. First, we collected campaign characteristics from Kickstarter with the same 
technique applied in Study 1. However, for Study 2, we focused on one particular subcategory of Kickstarter's technology category, 
namely, “Wearables.” After sampling several different subcategories, we focused on this category to be able to derive a sample of 
comparable projects that are all focused on delivering a hardware device to funders. As such, this subcategory has one of the highest 
ratios of Prototype Galleries across Kickstarter (i.e., 14.5% of campaigns contain a gallery compared to an average of 7%). We further 
limited our sample to campaigns that contain a pitch video that is between 60 and 300 s long and that have a funding goal of at least 
$5000 (Mollick, 2014). After deleting missing observations, our selection criteria resulted in 281 Kickstarter campaigns that started 
and ended within a period of two years. Average funding requested was $65,195. The campaigns attracted 603 funders and $89,710 on 
average. The percentage of projects funded was 43.42%, similar to the overall success rate of 39.52% (Kickstarter, 2022). 

Second, we published the survey on Amazon Mechanical Turk, which was completed by 339 participants. Each participant watched 
two randomly selected pitch videos, which were shown in isolation without any additional details such as the project description or the 
project's eventual performance. To ensure that participants watch the video completely, we removed all video player controls. 
Furthermore, participants could only watch the video once, so that responses were based on the first impression. As soon as partic-
ipants finished watching the first video, they were prompted with a questionnaire to answer a set of evaluation questions. This process 
was repeated for a second video, after which participants completed a basic demographic survey before being debriefed and 
compensated ($2.80 per participant).8 

This procedure yielded a data set that consists of 281 projects, with 250 pitch videos rated by two participants, 21 projects rated by 
three, nine projects rated by four and one project rated by five (2.149 ratings per video; S.D. = 0.462). To assess the interrater reli-
ability of our respondents and support aggregation of the individual ratings, we calculated the interrater agreement index rwg using the 
rectangular uniform distribution. The median rwg value for Prototype Fidelity was 0.902 (mean rwg value = 0.764), indicating strong 
agreement, especially considering that we employed newly developed measures and had a relatively low number of raters per video 
(LeBreton and Senter, 2008). To account for possible response biases that systematically influence raters' deviations from their actual 
perceptions of Prototype Fidelity (e.g., mere-exposure effect due to familiarity with crowdfunding), we also calculated rwg values using 
slightly and moderately skewed null distributions (Meyer et al., 2014). The median rwg value remains at an acceptable level (>0.75). 
Since these indices suggested it was appropriate to aggregate individual ratings at the campaign level, we took the average to reflect 
Prototype Fidelity for each campaign. 

The data and design of this study offer two main advantages. First, by aggregating two separate data sources for the independent 
and the dependent variables at different times, we are able to avoid issues of common method bias (Podsakoff et al., 2003). Second, the 
real-world nature of the data collected from Kickstarter increases the external validity of our study. 

4.2.2. Measures 

4.2.2.1. Dependent variable. Given the smaller sample size in Study 2, as compared to Study 1, we opt for a binary indicator of 
crowdfunding performance, which measures whether a campaign has reached its funding goal or not (e.g., Buttice et al., 2017; 
Younkin and Kuppuswamy, 2017). This dichotomous operationalization is similar to those employed in existing entrepreneurial 
finance research (e.g., Allison et al., 2013). As such, Crowdfunding Performance takes the value 1 if the project succeeded in reaching its 
funding goal, and 0 otherwise. 

4.2.2.2. Independent and moderator variables. To measure the perceived prototype fidelity from the perspective of participants, we 
developed a novel 5-item scale. The participants rated the extent to which they felt the prototype shown in the video: (a) “seemed to be 
almost ready for market launch”; (b) “exemplified the usage of the product very well”; (c) “seemed to be in a late stage of development 
and near completion soon”; (d) “appeared to be close to the final product to be delivered to customers”; and (e) “showed the ad-
vantages and benefits of the product.” Responses were provided using a 5-point Likert scale ranging from “Strongly disagree” to 
“Strongly agree.” Given the high correlation between the five attributes (Cronbach's alpha = 0.849), we combined them into a single 
scale measure of Prototype Fidelity. As the lowest value for Prototype Fidelity was 2, we rescaled the variable to range from 1 to 4 (rather 
than 2 to 5) to improve the comparability of results between Studies 1 and 2. 

To assess the moderating role of the quality of the entrepreneur's prototype presentation, we created a 5-item scale of Presentation 
Quality with items adapted from prior studies (Chan et al., 2020; Scheaf et al., 2018; Younkin and Kuppuswamy, 2017). As the quality 
of the presentation is not limited to the visual quality of the video itself, we asked participants to rate the presenter's enthusiasm and 
credibility, the presentation's persuasiveness and coherence as well as the overall quality of the video (see Appendix for Study 2 for the 

8 To ensure the quality of responses, we used the quality filter available on Mechanical Turk to ensure that only individuals with an approval 
rating of 95% or above could participate in the survey. After participation, we rejected responses of participants who failed to answer the attention 
question correctly. We also removed responses from participants who completed the survey very quickly (i.e., those who responded to all questions 
in less than 2 min). In the end, we removed the results of 35 out of 339 participants from further analyses (rejection rate 10.32%). 
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exact wording). The five attributes were combined into a single scale measure of Presentation Quality (Cronbach's alpha = 0.845). 

4.2.2.3. Control variables. We included the same control variables in the models generated in Study 2 as we did in Study 1 with three 
exceptions (see Table 3). First, we do not have any information about the number of different Prototypes being presented in the videos. 
Second, all campaigns included in our sample contain a pitch video, and thus we do no longer include the dummy variable Video. Third, 
due to the smaller sample size, we could not use twelve monthly dummy variables to account for seasonality effects. Instead, we looked 
at the campaigns during the holiday season in December and found that a) there were very few campaigns compared to other months 
(only five) and b) very little activity with regards to backing. Hence, we decided to drop those five campaigns from the dataset to avoid 
bias. 

4.2.3. Estimation method 
We adopted the same approach as in Study 1 and ran hierarchical regression analyses to test the hypothesis. However, as our 

dependent variable is a binary indicator, we ran probit regressions to determine the likelihood of a campaign being successful. We used 
robust standard errors to account for possible heteroscedasticity and standardized the moderator variable Presentation Quality to avoid 
multicollinearity issues. 

4.2.4. Results 
Descriptive statistics and correlations of our main variables are shown in Table 3. Results from the hierarchical regression analyses 

are reported in Table 4. We again provide robustness checks in the appendix (Table A2 in Appendix for Study 2). 
Model 2 in Table 4 shows that the linear term of Prototype Fidelity is weakly significant. However, when Prototype Fidelity squared is 

added in Model 3, the coefficient for Prototype Fidelity is positive and strongly significant (β = 4.744, p < 0.01) and that of Prototype 

Table 3 
Descriptive statistics and correlations (Study 2).   

Variables Mean S.D. 1 2 3 4 5 6 7 8 9 10 

1 CF Performance  0.44  0.49  1          
2 Prototype Fidelity  2.94  0.51  0.160  1         
3 Presentation Qualitya  0  1  0.216  0.657  1        
4 Duration  35.37  9.12  0.00129  0.00453  0.0348  1       
5 Rewards  10.08  4.51  0.213  − 0.0604  0.0673  0.132  1      
6 Funding Goal (log)  10.56  1.06  − 0.101  0.0330  0.192  0.181  0.186  1     
7 Early Update  0.70  0.45  0.409  0.0621  0.155  − 0.126  0.220  0.0127  1    
8 Updates (log)  1.64  0.97  0.695  0.122  0.236  0.0447  0.343  0.0978  0.619  1   
9 Comments  156.09  630.89  0.254  0.0219  0.0549  0.0379  0.187  0.116  0.127  0.298  1  
10 Loved Project  0.17  0.38  0.323  − 0.0176  0.0515  0.00173  0.169  0.149  0.218  0.207  0.159  1 

Notes: N = 276; All correlations equal or above |0.13| are significant at p < 0.05. 
a Variable is standardized by subtracting the mean from the value and dividing by the standard deviation. 

Table 4 
Hierarchical probit regression analyses on Crowdfunding Performance (Study 2).  

Variables Model 1 Model 2 Model 3 Model 4 Model 5 

Main effects      
Prototype Fidelity  0.549* (0.235) 4.744** (1.641) 4.428** (1.684) 14.369*** (3.359) 
Prototype Fidelity squared   − 0.745** (0.284) − 0.753** (0.288) − 2.449*** (0.599) 
Presentation Qualitya    0.300 (0.179) − 5.023** (1.932) 

Interaction      
Prototype Fidelity ×

Presentation Quality     
2.776* (1.325) 

Prototype Fidelity squared ×
Presentation Quality     

− 0.302 (0.229) 

Controls      
Duration − 0.001 (0.016) − 0.004 (0.016) − 0.010 (0.016) − 0.010 (0.017) − 0.013 (0.018) 
Rewards 0.009 (0.037) 0.023 (0.039) 0.037 (0.044) 0.043 (0.042) 0.066 (0.043) 
Funding Goal (log) − 0.607*** (0.148) − 0.636*** (0.152) − 0.622*** (0.149) − 0.680*** (0.152) − 0.715*** (0.165) 
Early Update 0.151 (0.370) 0.136 (0.374) 0.116 (0.373) 0.210 (0.395) 0.306 (0.402) 
Updates (log) 1.268*** (0.192) 1.302*** (0.194) 1.319*** (0.200) 1.369*** (0.208) 1.297*** (0.204) 
Comments 0.012*** (0.003) 0.012*** (0.003) 0.011*** (0.003) 0.012*** (0.003) 0.013*** (0.003) 
Loved Project (1/0) 0.983*** (0.298) 1.019*** (0.308) 1.082*** (0.326) 1.129*** (0.323) 1.141*** (0.328) 
Year (dummies) Included Included Included Included Included 

Constant 2.927* (1.476) 1512 (1.610) − 4340 (2.669) − 2990 (2.834) − 17.262*** (4.762) 
Pseudo R2 (McFadden, 1974) 0.637 0.647 0.657 0.663 0.685 

Notes: N = 276; * p < 0.05, ** p < 0.01, *** p < 0.001; Robust standard errors are provided in parentheses. 
a Variable is standardized by subtracting the mean from the value and dividing by the standard deviation. 
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Fidelity squared is negative and significant (β = − 0.745, p < 0.01). One can also observe an improved model fit in Model 3. To formally 
confirm the inverted U-shaped relationship, we again applied the procedure suggested by Lind and Mehlum (2010). First, the analysis 
of the slope revealed that it is positive and significant at the low end of the curve (b = 3.25, p < 0.01) and negative and significant at the 
high end (b = − 1.22, p < 0.05). Second, the turning point is at 3.18 and its 95% confidence interval is within the observed range. These 
results provide further support for Hypothesis 1. Analysis of the marginal effects suggests that the success probability rises from 17% at 
the low end to 45% at the turning point. We graphed Model 3 in Fig. 4. 

To test H3, we assess whether the turning point of the curve shifts as Presentation Quality changes. The coefficient for the linear 
interaction of Presentation Quality with Prototype Fidelity is positive and significant (β = 2.776, p < 0.05). Even though we are interested 
in the turning point (linear interaction), and not whether a flattening or steepening of the curve occurs (quadratic interaction), we used 
the full specification in Model 5 as recommended by Haans et al. (2016). This allowed us to avoid potential bias in the estimated 
coefficients due to the exclusion of the quadratic interaction term and to formally rule out that an unhypothesized quadratic inter-
action occurs (Aiken et al., 1991, p. 93). However, a significant coefficient of the linear interaction is not sufficient to establish a shift in 
the turning point. To formally test whether the shift occurs, we took the derivative of the first-order condition with respect to Pre-
sentation Quality and tested whether the equation as a whole is significantly different from zero (Haans et al., 2016). The results confirm 
that the equation is significantly different from zero at the 5th percentile value of Presentation Quality (β = 0.354, p < 0.01) as well as at 
the 95th percentile value (β = 0.156, p < 0.05). To illustrate the influence of Presentation Quality, we plotted the effects via mean 
splitting in Fig. 5. Here, the turning point shifts from 2.64 to 3.25. We thus find support for H2. The insignificant coefficient for 
Prototype Fidelity squared × Presentation Quality suggests that no unhypothesized steepening or flattening of the curve occurs. 

Fig. 4. Main effect of Prototype Fidelity (Study 2).  

Fig. 5. Moderating effect of Presentation Quality (Study 2).  
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4.3. Study 3 

4.3.1. Method 
Results from Studies 1 and 2 provide strong evidence for the hypothesized inverted U-shaped relationship between prototype fi-

delity and crowdfunding performance. Our results show that this relationship holds regardless of whether the level of prototype fidelity 
is determined endogenously by the entrepreneurs (Study 1) or exogenously by potential funders (Study 2). Despite these findings, we 
conducted an additional experiment for Study 3 to overcome two potential shortcomings of our first two studies that were based on 
field data. First, the controlled experiment allows us to bypass endogeneity concerns that typically accompany observational field data 
and helps to reveal the causal mechanisms that drive the behavior of potential funders. In this way, we can effectively relate the 
differences in the funding behavior to the level of perceived prototype fidelity for a particular project. Second, Studies 1 and 2 
demonstrated that the U-shaped relationship exists between prototype fidelity and crowdfunding performance at the collective level (i. 
e., campaign level). However, the design of the studies did not allow us to reveal any curvilinear pattern at the individual level (i.e., 
funder level). 

4.3.2. Participants 
For our online experiment, we recruited 298 participants via the online labor marketplace Prolific.9 After participation, we rejected 

responses if the participants failed the attention question or completed the experiment exceptionally fast (3 standard deviations below 
the mean). Based on these criteria, we removed the responses of 19 participants from further analyses (rejection rate 6.4%). The final 
dataset thus includes responses of 279 participants, all of which were based either in the USA or UK. 47% of participants were female 
and 41% were between 20 and 29 years old. 264 participants were familiar with the concept of crowdfunding (94.6%), 106 had 
previously backed at least one crowdfunding campaign (38%), and 7 had launched their own campaign on a crowdfunding platform 
(2.5%). It took participants 5 min and 15 s on average to complete the experiment. They received a flat completion fee that was 
equivalent to $8.90 per hour. The recommended remuneration set by Prolific is at least $6.50 per hour. 

4.3.3. Procedure and manipulation 
Upon starting the experiment, participants were shown a pitch video in isolation and without any video player controls to ensure 

that they watched the entire video and only did so once. Afterwards, they were prompted with a questionnaire to answer a set of 
evaluation questions, after which they completed a basic demographic survey before being debriefed and compensated. 

We used a between-subject design and participants were randomly assigned to one of three experimental conditions, which differed 
only with respect to the crowdfunding video shown in the beginning of the experiment. The three videos were manipulated to show 
different levels of prototype fidelity ranging from low to medium to high. To do so, we selected a particular project from the Wearables 
subcategory on Kickstarter. After screening several campaigns, we opted for the campaign video of the wearable FOCI,10 which is 
supposed to prevent attention fatigue. One of the reasons for selecting this campaign was that the entrepreneurs provided numerous 
photos and videos that documented the evolution of their prototype from a low to a high fidelity. As such, we used this material and a 
video editing software to cut three different versions of the project's pitch video that only differed with respect to the visual media 
showing the prototype (i.e., the videos had the same length and the same audio). For instance, for the video with the lowest prototype 
fidelity, we replaced all parts of the video showing the high-fidelity prototype with other material from the Prototype Gallery that 
depicts the proof-of-concept prototype. 

4.3.4. Measures 

4.3.4.1. Dependent variable. For our dependent variable Intention, we used a single-item measure that captures the participants' 
intention to fund the crowdfunding campaign (“It is likely that I would back the crowdfunding campaign”; see Appendix for Study 3). 
According to Bergkvist and Rossiter (2007), single-item measurements have similar validity as multi-item scales when the construct 
being measured consists of a concrete singular object and a concrete attribute. Responses were provided using a 7-point Likert scale. 

4.3.4.2. Independent Variable. To measure the participants' perceived level of Prototype Fidelity of the video they were shown, we 
updated and extended the scale used in Study 2 to a 7-item scale (see Appendix for Study 3). Responses were provided using a 7-point 
Likert scale ranging from “Strongly disagree” to “Strongly agree.” Given the high correlation between the seven attributes (Cronbach's 
alpha = 0.932), we combined them into a single scale measure of Prototype Fidelity. 

4.3.4.3. Control variable. We measured the participants' perceived Presentation Quality based on a 12-item scale adapted from prior 
literature (see Appendix for Study 3 for exact wording). We combined the attributes into a single scale (Cronbach's alpha = 0.946) and 
responses were again provided using a 7-point Likert scale. We control for Presentation Quality in this study, rather than using it as a 

9 Prolific (www.prolific.co) is a UK-based platform that specialized in helping researchers to recruit participants for research studies. As such, this 
is the only activity members can engage in on the platform in contrast to more general-purpose platforms such as Amazon Mechanical Turk. The 
platform enforces a fair compensation for participants and has been shown to produce reliable, high-quality data (Peer et al., 2017).  
10 https://www.kickstarter.com/projects/661527809/foci-wearable-that-boosts-your-focus 
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moderator, because the focus is on validating the main effect of Prototype Fidelity in the experimental setting and on the individual 
level. Furthermore, due to a lack of video material, we were unable to manipulate the Presentation Quality realistically. 

As a second control variable, we include Product Novelty. The measure indicates to what extent funders perceive the presented 
product as radically new, which might adversely affect their intention to support the product (Chan and Parhankangas, 2017). 

4.3.5. Results 
We first conducted one-way analysis of variance (ANOVA) tests that indicated that participants' gender (F = 0.79, p = 0.376), age 

(F = 0.40, p = 0.849), education (F = 0.92, p = 0.48), and country of residence (F = 0.98, p = 0.445) had no effect on their Intention to 
back the crowdfunding campaign. The same is true for the participants' prior crowdfunding experience in terms of their familiarity 
with the concept (F = 0.09, p = 0.764), their experience in investing in campaigns (F = 0.36, p = 0.78) as well as launching campaigns 
(F = 0.11, p = 0.739). These results thus indicate that these factors were not the cause of the differences in Intention. Further, as both 
the independent variable and the dependent variable are self-reported and collected through the same questionnaire (i.e., a common 
source) in close temporal proximity, common method bias could interfere with our findings (Podsakoff et al., 2003). However, test 
results reported in the Appendix for Study 3 indicate that common method bias is not a major concern. 

To validate that our manipulation was effective, we again used an ANOVA to test whether participants in the three conditions (low, 
medium, and high) assessed the level of prototype fidelity differently. The results confirm the successful manipulation (F = 28.60, p <
0.001). Using the Bonferroni multiple comparison test, we found that participants assess the level of Prototype Fidelity significantly 
higher in the medium-fidelity condition as compared to the low-fidelity condition (mean difference = 0.857, p < 0.001). The same 
applies for the comparison between the medium-fidelity condition and high-fidelity condition (mean difference = 0.659, p < 0.01). 

For our main analysis, we used an ordered probit regression model as the main statistical approach, because the dependent variable 
Intention is ordered and discrete. We controlled for Presentation Quality and Product Novelty as well as for the treatment conditions the 
participants have been assigned to. The presentation of results in Table 5 again follows a stepwise procedure. Model 1 includes only the 
control variables and does not indicate that the association between three treatment conditions and Intention differs significantly. 
Perceived Presentation Quality is, however, significantly associated with an increase in Intention. This result aligns with the baseline 
model in Study 2 and confirms that the quality of the presentation is an important aspect in the funder's evaluation of a crowdfunding 
campaign. In Model 2, we subsequently added the linear term of Prototype Fidelity, which is not significant. To test Hypothesis 1, we 
introduced the squared term of Prototype Fidelity in Model 3. In line with the results in the prior two studies, the coefficient for Prototype 
Fidelity is positive and significant (β = 0.746; p < 0.01), and that of Prototype Fidelity squared is negative and significant (β = − 0.08, p =
0.01). 

We replicated the procedure in the prior studies to formally confirm the inverted U-shaped relationship. The slope is positive and 
significant at the low end of the curve (b = 0.587, p < 0.01) and negative and significant at the high end (b = − 0.369, p < 0.05). The 
turning point is located at 4.685 and thus within the observed range. We also checked for a s-curve relationship by adding the cubic 
term to the regression but found the coefficient to be non-significant. We thus find support for Hypothesis 1 not only at the campaign 
level but also at the funder level. To facilitate the interpretation of this model we created Fig. 6.11 

5. Discussion 

The overarching goal of the present research was to gain a deeper understanding of the role of prototypes, and especially their 
fidelity, in the resource acquisition of nascent technology ventures through crowdfunding. We argued, based on the community logic 
under which crowdfunding operates and the diverse motives of funders to participate, that the role is a nuanced one as prototypes must 

Table 5 
Hierarchical ordered probit regression analyses on Intention (Study 3).  

Variables Model 1 Model 2 Model 3 

Main effects    
Prototype Fidelity  0.084 (0.069) 0.746** (0.258) 
Prototype Fidelity squared   − 0.08* (0.031) 

Condition    
Low Fidelity Benchmark Benchmark Benchmark 
Medium Fidelity − 0.018 (0.159) − 0.083 (0.162) − 0.071 (0.163) 
High Fidelity − 0.064 (0.176) − 0.154 (0.187) − 0.131 (0.188) 

Controls    
Presentation Quality 0.72*** (0.074) 0.663*** (0.089) 0.672*** (0.089) 
Product Novelty − 0.036 (0.062) − 0.039 (0.062) − 0.017 (0.064) 

N 279 279 279 
Log pseudo likelihood − 449.328 − 448.463 − 445.288 
Pseudo R2 (McFadden, 1974) 0.125 0.127 0.133 

Notes: * p < 0.05, ** p < 0.01, *** p < 0.001; Robust standard errors are provided in parentheses. 

11 To ease the interpretation, Fig. 6 is based on the marginal effects after running a standard probit regression rather than an ordered probit 
regression by turning Intention into a binary variable (split at Intention ≥ 4). 
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serve two main purposes. On the one hand, prototypes act as information transfer mechanisms that help entrepreneurs to disclose 
credible information and call attention to important milestones in the venture's development process, mitigating viability concerns. On 
the other hand, prototypes may act as co-creation mechanisms that allow entrepreneurs to engage funders in the development process 
as co-producers of value. However, whether a prototype can serve this dual purpose depends on its fidelity to the final product. We 
hypothesized an inverted U-shaped relationship between prototype fidelity and the performance of crowdfunding campaigns, in which 
moderate prototype fidelity is most effective in gaining financial support (H1). We found empirical support for this hypothesis across 
all three studies we conducted, showing that funders exhibit a consistent preference for crowdfunding campaigns with a bounded 
rather than extremely high or low prototype fidelity. 

Furthermore, we hypothesized that the inverted U-shaped relationship is moderated by the materiality of the offered rewards (H2) 
and the quality of the prototype presentation (H3). While offering digital rewards leads to a flattening of the inverted U-shaped curve, 
differences in presentation quality are associated with shifts in the turning point of the curve. We explain these differences in the 
moderation types by explicating how they impact the latent mechanisms (i.e., information disclosure and co-creation impediment) that 
jointly comprise the U-shaped curve. 

5.1. Theoretical contributions 

Our findings make several contributions to the literature. First, prior research on entrepreneurial resource acquisition has identified 
functioning prototypes as a key product-related criterion when resource providers make funding decisions (e.g., Audretsch et al., 2012; 
Streletzki and Schulte, 2013; Zott and Huy, 2007). The rationale is that prototypes act as information transfer mechanisms that in-
crease transparency and decrease information asymmetries, allowing investors to improve their assessment of the commercial po-
tential of the nascent venture (Audretsch et al., 2012). Though the creation of a prototype can require substantial organizational 
resources, it represents an important milestone or “proofpoint” that shows that the venture does not just consist of “elaborate fictions of 
proposed possible future states of existence” (Gartner et al., 1992, p. 17). While the consensus in prior work is that prototypes have a 
positive effect on venture resource acquisition, our current understanding of the role of prototypes is predicated on the assumption that 
“more is always better.” We show that the relationship between prototypes and the acquisition of external resources is more complex 
than previously theorized. Specifically, we provide nuance to this discussion by conceptually linking prototype fidelity to the venture's 
stage of development, and by shifting our understanding of prototype fidelity from a narrow and binary view (i.e., prototype fidelity as 
a dichotomy) to a richer conceptualization (i.e., prototype fidelity as a continuum). We hope that this more nuanced understanding of 
optimal levels of prototype fidelity will provide impetus for future research. For instance, though the concept of “minimum viable 
products” (MVPs) is somewhat distinct from prototypes (Ries, 2011), we believe that conceptualizing prototype fidelity as a continuum 
may provide insights into when an MVP is sufficiently developed, or “just right”, so that it can serve its purpose as a vehicle for learning 
(Shepherd and Gruber, 2021). 

Second, we respond to calls for entrepreneurship research to move away from the default presumption of resource acquisition 
under market logics, where resource providers' decision-making is guided by self-interest (Clough et al., 2019). We instead based our 
arguments on the community logic under which crowdfunding operates, which represents a non-market logic of resource access 
(Fisher et al., 2017). To motivate participation under this logic, nascent ventures need not only dispel benefit-related uncertainties of 
funders, but also give them the feeling that they can co-create the emerging story by controlling some of the characteristics of the 
solution. In comparison, professional investors such as venture capitalists screen and scrutinize ventures differently because they form 
a separate socio-cultural group that operates under a market logic with different norms, values, and beliefs about whether a venture is 
worthy of support (Lamin and Zaheer, 2012). We thus demonstrate how leveraging the institutional logics perspective allows to ac-
count for alternative motivations and values of resource providers that may govern their decisions and behavior when evaluating new 
ventures (Thornton et al., 2012). 

Third, we corroborate the notion that crowdfunding provides ventures with more than just access to monetary resources by 

Fig. 6. Main effect of Prototype Fidelity (Study 3).  
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dissolving formerly stable boundaries between ventures and market participants (Eiteneyer et al., 2019; Nambisan, 2017; Stanko and 
Henard, 2017). To ensure that technical hurdles have been overcome, investors operating under market logics would typically prefer to 
invest in ventures in later stages of product development when a high-fidelity prototype has been created (Audretsch et al., 2012). In 
contrast, funders in crowdfunding prefer to “come along for the ride” by being actively involved in product development (Stanko and 
Henard, 2017). Funders offer suggestions, feedback, and criticism to get involved and contribute to a community of like-minded in-
dividuals and, over time, identify as a member of an in-group formed around the focal venture (Murray et al., 2020). Prior research 
suggests clear non-financial benefits such as improved product innovativeness that entrepreneurs can derive from involving funders in 
the development process (Eiteneyer et al., 2019). In this regard, prototypes may act as community engaging mechanisms that foster co- 
creation around the project (Murray et al., 2020). We suggest that entrepreneurs who turn to crowdfunding in the final stages of 
product development (i.e., when prototype fidelity is high) may forgo these benefits. It may appear to funders that they are not part of 
the entrepreneurial journey and that entrepreneurs, instead of meaningfully engaging them, turn to crowdfunding only for its financial 
benefits. The lack of commitment to the values and ideology of the community logic under which crowdfunding operates may 
adversely affect funding decisions. Our research thus provides further insights as to when in the product development process en-
trepreneurs should turn to crowdfunding to be able to meaningfully engage funders (Stanko and Henard, 2017), which, in turn, might 
have direct implications for crowdfunding performance. 

Fourth, we contribute to digital entrepreneurship research by showing that ventures that focus on the creation of purely digital, 
non-material artifacts are judged differently by funders as compared to those focused on the creation of artifacts that either combine 
digital and physical components or are purely physical. As purely digital artifacts often remain perpetually in the making, the pre-
sentation of a prototype as a stable representation of the venture's offering becomes less important. Rather, if the entrepreneurial 
outcome is subject to continuous change and evolution, entrepreneurs need to focus on rescoping a continuously evolving value 
proposition. We thus respond to calls for research on how digital infrastructures used as part of the entrepreneurial process (i.e., a 
crowdfunding platform) can provide different affordances and constraints for particular sets of actors (i.e., entrepreneurs), with im-
plications for entrepreneurial actions and outcomes (Nambisan, 2017). Furthermore, we find that campaigns offering digital rewards 
generally attract fewer funders. This result aligns with prior research showing that digital goods generally do not have the same allure 
for consumers as physical goods (Atasoy and Morewedge, 2018). This difference can be attributed to the greater capacity of physical 
goods to garner psychological ownership, which can influence perceptions of value at the time of acquisition and thus before goods are 
actually owned (Peck et al., 2013). This is because the material nature of physicals goods allows consumers to imagine owning, 
touching, and holding the object. 

Finally, our study also contributes to the emerging stream of entrepreneurship literature that investigates how entrepreneurs 
communicate information about their venture during business pitches. Research has, for instance, shed light on the effects of linguistic 
styles and narratives (Manning and Bejarano, 2017; Parhankangas and Renko, 2017; van Werven et al., 2015), visual cues (Chan and 
Park, 2015; Clarke, 2011; Mahmood et al., 2019) as well as the entrepreneurs' behavior (Cardon and Kirk, 2015; Chen et al., 2009; 
Pollack et al., 2012). Our results add further credence to the notion that a well-executed pitch can help entrepreneurs to build rapport 
with key stakeholders. Yet, we provide novel insights by showing how presentation quality may influence how funders perceive other 
aspects of the venture such as the product prototype. Here, we argued that a high-quality presentation may help to dispel benefit- 
related uncertainties of funders by enhancing information disclosure. 

5.2. Practical implications 

Our findings provide direct implications for entrepreneurs planning to use crowdfunding to raise funds for technology ventures. An 
optimal level of prototype fidelity significantly improves the chances of success and can, in fact, make the difference between funding 
and failure. Considering prototype fidelity as a continuum that ranges from 0% (low fidelity) to 100% (high fidelity), the optimal level 
of prototype fidelity (i.e., the turning point of the curve) has consistently been between 67% and 81% in all our three studies. On 
Kickstarter, this level is equivalent to a design prototype, which matches the final product in appearance and functionality, but is made 
with different manufacturing materials and methods. Such a prototype allows realistic interactions, appears professional, and can 
adequately convey the functionality of the final product to prospective funders (Newman and Landay, 2000). However, because it is 
still produced using prototyping materials and methods, design and functionality are not fixed yet. As such, the prototype is not solely a 
medium for persuading prospective funders (Schrage, 1996), but may still act as a vehicle to evoke a dialog between funders and 
entrepreneurs and motivate funders to try to influence further product development. Yet, if entrepreneurs err on the adequate level of 
prototype fidelity, this has distinct drawbacks. If the prototype fidelity remains below the optimal level, this might lead prospective 
funders to question the viability of the venture. If entrepreneurs develop and present a prototype with a fidelity beyond the optimal 
level, the lack of co-creation opportunities may keep prospective funders from investing. Furthermore, developing a fully functional 
production prototype will be associated with substantial additional development costs and efforts that may be in vain. Entrepreneurs 
are also well advised to dovetail the level of prototype fidelity with other elements of the campaigns such as the materiality of the 
offered rewards and the quality of their prototype presentation to avoid adverse effects. 
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5.3. Limitations and future research directions 

The present research has limitations that may provide impetus for future research. First, although it is likely that our results would 
generalize to other funding contexts that operate under a community logic (e.g., other types of crowdfunding), the generalizability 
beyond such contexts might be limited. This offers opportunities for future research because our understanding of the effects of 
presenting prototypes at different fidelity increments also remains limited in other contexts that operate under non-market logics (e.g., 
family logic) and in which resource holders may support ventures despite little obvious economic benefit (Clough et al., 2019). 

Second, another limitation derives from the cross-sectional nature of our data. We observed the outcomes of campaigns after the 
funding deadline elapsed, limiting our ability to describe precisely when and why funders decide to back a particular project. Future 
research could thus explore, based on longitudinal data, how changes to a project's prototype, as a response to funders' input, affect 
subsequent funding behavior. 

Third, prototype fidelity has several distinct dimensions including breadth of features and aesthetic refinement along which the 
prototype can differ from the final product (Virzi et al., 1996). While we considered these dimensions in the creation of our prototype 
fidelity scale (especially in Study 3), it was beyond the scope of this work to test the individual effects and importance of these di-
mensions for the perception of prospective funders. Future research could make an important contribution to entrepreneurship 
research by examining how the individual dimensions impact the perceptions of external stakeholders. 

Fourth, our dependent variables are focused on crowdfunding performance in terms of funding. Although provision of capital is 
evidently an important outcome for entrepreneurs, it might be worthwhile to explore whether different increments of prototype fi-
delity also lead to more or less involvement of funders in terms of the quantity and quality of their inputs. Research could thus explore 
whether high-fidelity prototypes are indeed perceived by funders as being “cast in stone,” making them reluctant to suggest far- 
reaching changes. 

Finally, as part of our experimental design in Study 3, we presented the video of a successful crowdfunding campaign that received 
more than ten times the amount requested. While the project is largely representative of other high-quality technology projects that 
successfully raise funds on Kickstarter, results may be less applicable when the project is of lower quality. In addition, we selected a 
project that relies on advanced technologies and a combination of hardware and software. This high level of complexity may have 
affected the participants' assessment of prototype fidelity (Virzi et al., 1996). Further research could make an important contribution if 
the effects of project quality and complexity were examined separately. 

6. Conclusion 

The development of a product prototype is a key strategic action employed by technology entrepreneurs when attempting to garner 
resources for their early-stage ventures. Although prior work on entrepreneurial resource acquisition has long acknowledged the 
important role of prototypes, the effects of different levels of prototype fidelity have remained unexplored. Here, we depart from prior 
work by conceptualizing the fidelity of a prototype as a continuum rather than a dichotomy. In doing so, we offer a more nuanced 
understanding of how prototypes impact the resource acquisition of nascent technology ventures on crowdfunding platforms and 
explain, based on the community logic under which crowdfunding operates, why moderate prototype fidelity is more effective in 
gaining support from funders than high prototype fidelity. We trust that our work opens up avenues for future research on the role of 
prototypes for new venture resource acquisition and provides actional insights for entrepreneurs seeking to raise capital through 
crowdfunding. 
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Appendix A 

A.1. Appendix Study 1   

Table A1 
Results of robustness checks (Study 1).  

Variables Model 1 
S-shape (cubic) 

Model 2 
Fidelity dummies 

Model 3 
Funders (log) 

Model 4 
Funding (log) 

Main effects     
Prototype Fidelity 1.053 (0.952)  0.429*** (0.094) 0.862*** (0.192) 
Prototype Fidelity squared − 0.187 (0.419)  − 0.062*** (0.017) − 0.118*** (0.034) 
Prototype Fidelity cubic 0.005 (0.055)    
Prototype Fidelity, 1  − 0.743*** (0.108)   
Prototype Fidelity, 2  − 0.215* (0.108)   
Prototype Fidelity, 3  Benchmark   
Prototype Fidelity, 4  − 0.069 (0.084)   

Controls     
Prototypes 0.076** (0.029) 0.076** (0.029) 0.098*** (0.016) 0.208*** (0.027) 
Duration 0.007* (0.004) 0.007* (0.004) 0.001 (0.001) − 0.003 (0.003) 
Funding Goal (log) 0.162*** (0.008) 0.162*** (0.008) 0.095*** (0.006) 0.167*** (0.010) 
Rewards − 0.041* (0.018) − 0.041* (0.018) − 0.040*** (0.009) 0.049** (0.018) 
Early Update − 0.067 (0.100) − 0.067 (0.100) − 0.157* (0.062) − 0.247** (0.096) 
Updates (log) 1.078*** (0.058) 1.078*** (0.058) 1.046*** (0.040) 1.651*** (0.060) 
Video (1/0) 0.971*** (0.083) 0.971*** (0.083) 0.698*** (0.037) 1.557*** (0.080) 
Loved Project (1/0) 1.526*** (0.149) 1.526*** (0.149) 1.530*** (0.087) 2.359*** (0.113) 
Month (dummies) Included Included Included Included 
Year (dummies) Included Included Included Included 
Category (dummies) Included Included Included Included 

Constant 0.947 (0.616) 2.562*** (0.236) 0.959*** (0.155) 1.394*** (0.313) 
AIC 69,793.966 69,793.966 26,625.575 35,917.222 
R2   0.464 0.441 

Notes: N = 7776; * p < 0.05, ** p < 0.01, *** p < 0.001; Robust standard errors are provided in parentheses. 

A.2. Appendix Study 2  

Table A2 
Results of robustness checks (Study 2).  

Variables Model 1 
S-shape (cubic) 

Model 2 
Funders 

Main effects   
Prototype Fidelity 2.428 (5.137) 1.523* (0.647) 
Prototype Fidelity squared 0.140 (2.035) − 0.221+ (0.122) 
Prototype Fidelity cubic − 0.109 (0.260)  

Controls   
Duration − 0.010 (0.016) 0.006 (0.009) 
Funding Goal (log) 0.036 (0.044) 0.018 (0.019) 
Rewards − 0.620*** (0.149) 0.072 (0.082) 
Early Update 0.118 (0.373) 0.173 (0.180) 
Updates (log) 1.323*** (0.200) 1.057*** (0.141) 
Comments 0.011*** (0.003) 0.001+ (0.001) 
Loved Project (1/0) 1.081*** (0.326) 0.936*** (0.158) 
Year (dummies) Included Included 

Constant − 2.409 − 0.538 
AIC 153.967 3557.368 

Notes: N = 276; + p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001; Robust standard errors are provided in parentheses.  
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A.3. Appendix Study 3  

Table A3 
Constructs and items (Study 2).  

Prototype Fidelity (new scale) 

The prototype seems to be almost ready for market launch. 
The prototype seems to be in a late stage of development and near completion soon. 
The prototype appears to be close to the final product to be delivered to customers. 
The prototype exemplifies the usage of the product very well. 
Overall, I think the prototype shown in the video does a great job in showing the advantages and benefits of the product. 

Presentation Quality (adapted from Chan et al., 2020; Scheaf et al., 2018; Younkin and Kuppuswamy, 2017) 

The overall quality of the video is high. 
The story around the idea presented in the video is persuasive. 
The presentation was coherent and logical. 
The presenter is looking enthusiastic. 
Overall, the presenter makes a credible impression on me. 

Notes: Responses were provided using a 5-point Likert scale ranging from “Strongly disagree” to “Strongly agree”.  

Table A4 
Constructs and Items (Study 3).  

Intention to Back (adapted from Wells et al., 2011) 

It is likely that I would back the crowdfunding campaign. 

Prototype Fidelity (extended and updated scale) 

The visual appearance and aesthetics (shape, form, color, texture, and proportion) of the prototype seem to be close to the final product to be delivered to customers. 
The prototype exemplifies the usage and functionality of the final product very well. 
The prototype seems to have all features of the final product. 
In the video, the presenter interacts with the prototype as if it was the final product. 
The prototype seems to be in a late stage of development. 
The prototype seems to be almost ready for market launch. 
Overall, I think the prototype shown in the video does a great job in showing the advantages and benefits of the product. 

Presentation Quality (adapted from Bhattacherjee and Sanford, 2006; Chen et al., 2009; Mitteness et al., 2012; Scheaf et al., 2018; Wells et al., 2011) 

The crowdfunding video has a clear message. 
The crowdfunding video has a professional appearance. 
The crowdfunding video was well done. 
Overall, I would rate the crowdfunding video as being of high quality. 
The presentation was thoughtful and in-depth. 
The presentation was coherent and logical. 
The presentation was persuasive. 
The presentation was convincing. 
The presenter cited facts to support his/her arguments. 
The presenter appears trustworthy. 
The presenter appears honest. 
The presenter appears passionate about the product/project idea. 

Product Novelty (adapted from Chan and Parhankangas, 2017; Madjar et al., 2011; Molina-Castillo and Munuera-Aleman, 2009) 

The product is radically new. 
There are no other products like this on the market right now. 
The product of this crowdfunding project represents a completely new product category. 
Overall, the product of this crowdfunding project is novel. 

Notes: Responses were provided using a 7-point Likert scale ranging from “Strongly disagree” to “Strongly agree”.  
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A.4. Analysis for common method bias (Study 3) 

To avoid common method bias, we applied several procedural remedies. First, we recruited respondents with enough expertise to 
answer the survey questions. Second, we guaranteed respondents complete anonymity. Third, we placed the items of the dependent 
and independent variables far apart from each other in our survey and randomized the order of constructs and their items. Finally, we 
asked participants about their current, rather than retrospective, assessment (MacKenzie and Podsakoff, 2012). To address the po-
tential concern for common method bias after the data collection was completed, we applied Harman's single-factor test (Fuller et al., 
2016; Podsakoff et al., 2003). Using a principal component analysis for all items of the principal latent variables measured in Study 3, 
we found three factors with eigenvalues greater than 1, accounting for 66.97% of the total variance. As the first factor accounted for 
less than 50% of the total variance (i.e., 47.65%), it indicates a lack of a substantial common method bias. 
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