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Abstract 
 
 
This thesis reviews the emerging 3D printing technology, which would allow consumers to 

customize any product to their requirements, once the technology is readily accessible to 

consumers.  As consumers take further ownership of production, this could pose a challenge to 

consumer products manufacturers in capturing value from consumers.  Hence, to take advantage 

of this future technology and monetize it, companies would need to determine i) the factors that 

could drive consumers to adopt the technology, and ii) the preferences that consumers would 

value most in a 3D printing offering to set up a business model concept.  The research design is 

a 2x3 experiment (six conditions) where two factors (product customization and consumer 

involvement) are assessed on behavioral intention to adopt the 3D printing technology and the 

structure of the business model concept.  In the technology adoption results, consumer intention 

rises with increased involvement in the 3D printing process, and in printing a customized product. 

In the business model concept, potential consumers of the technology prefer to engage with the 

product manufacturer or a 3D printing company, use online channels for their interactions, learn 

3D printing processes through online tutorials, and receive all their products and services bundled 

from one provider.  Furthermore, the condition with the highest perceived value from consumers 

is the standard product, co-creator involvement scenario. 
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Introduction and Problem Formulization 
 
 

Introduction 

 

3D printing is an innovative technology that has the potential to be widely adopted amongst 

consumers.  With the suitable printer technology, printing materials, design tools, and training 

resources, the technology would enable any consumer to print any kind of product tailored to 

their requirements (customized products).  This innovation is already being used to print figurines, 

chocolates, coffee mugs, pharmaceutical drugs, chairs, and even consumer electronics. 

 

First, the virtual design of the product is created by using a computer assisted design (CAD) file.  

This virtual design file is then converted to a specific format to be fed properly into the 3D printer.  

Then, the 3D printer must be set up with the right printing materials (such as plastic, metal, or 

ceramics) for the product.  The converted file is then fed into the printer, which uses the printing 

materials and “adds” them layer after layer until the object is printed. This last step can be done 

through one of several technologies, such as laser, UV light, or heat technology (Bogers, Hadar, 

& Bilberg, 2016; Rayna & Striukova, 2016; Rayna, Striukova, & Darlington, 2015).   

 

Problem Formulization 

 

As a consumer goods manufacturer, it is essential to respond to the needs and preferences of 

customers, which are constantly shifting due to technological developments and a dynamic 

market environment (McGrath, 2010). Based on the forecasted impact of 3D printing on 

manufacturing supply chains by increasing cost efficiencies and introducing new customized 

product possibilities to consumers (Bogers et al., 2016), it is prevalent that consumer goods 

manufacturers obtain an understanding of the potential benefits of this emerging technology and 

are proactive in adapting their business models to respond to this innovative technology.  As 
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Bereznoi (2015) notes, “Attempts to ignore [information and telecommunications technologies] 

generally do not end well.  Take the case of Blockbuster” (p. 27).  As a good business model is 

customer-centric (Teece, 2010), firms must comprehend what consumers would value the most 

in a 3D printing product offering, and incorporate these consumer preferences into a viable 

business model that is continuously experimented with (Chesbrough, 2010).  Companies will 

have an important role to play in the advent of 3D printing (Bogers et al., 2016), so establishing 

a customer-centric business model concept in advance would ensure that these companies are 

ready to address the technological changes and evolving customer preferences brought on by 3D 

printing, as well as remain relevant amongst consumers.  However, prior to structuring a value 

proposition that would ideally capture the most value from consumers, behavioral intention is 

the first decision a consumer makes prior to purchasing a product or a service (Ding, Guo, Zhang, 

Qu, & Liu, 2016).  Companies would need to understand potential drivers behind a consumer’s 

intention to adopt the technology, and determine a business model concept that would enable the 

3D printing technology to be monetized by the company when the technology is readily available 

to consumers.  These concepts recall the following questions: 

 

RQ.1. What could drive potential consumers to adopt the 3D printing technology in the first place? 

RQ.2. What could a business model for 3D printing for consumers look like? 
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Literature Review and Hypotheses Development  
 

For this literature review, the spot and string referencing method is used to provide a 

comprehensive overview on the literature spanning the consumer technology adoption, business 

model innovation, and 3D printing research streams.   

 

First, ten articles (ten spot references) are selected for an in-depth review on the authors’ research 

and findings.  From the initial 79 articles that I reviewed, the ten articles selected are based on 

whether they i) closely relate to my research question, ii) arouse passion in my discussion with 

the authors’ findings, and iii) use an empirical context that I can understand.  Each article has 

three paragraphs: Paragraph A, Paragraph B, and Paragraph C.  Paragraph A provides an overall 

description of the authors’ research and is primarily descriptive.  Paragraph B is a discussion on 

the authors’ research, which could be about the context, findings, or conclusion of the article.  

Paragraph C is a summary of my position on the authors’ findings, where I use multiple authors 

from other research (string references) that I have reviewed to support my position.  Second, at 

the end of the article analysis, there is a discussion section where I consider my positions for all 

ten articles and combine them to create a framework and hypotheses, ending with a conclusion. 

 

The literature review is structured with the following themes: 

• Consumer technology adoption: 3 articles 

• Business model and technological innovation: 4 articles 

• 3D printing and business model innovation: 3 articles 

 

The entire literature review is conducted with the following thesis research questions in mind:  

• What could drive potential consumers to adopt the 3D printing technology in the first 

place? 

• What could a business model for 3D printing for consumers look like? 
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“Consumer Acceptance and Use of Information Technology: Extending the Unified 

Theory of Acceptance and Use of Technology” (Venkatesh, Thong, & Xu, 2012) 

 

Technology acceptance from the consumer context is the core of Venkatesh, Thong, and Xu’s 

research (2012).  They extend a theoretical model on technology adoption, the unified theory of 

acceptance and use of technology (UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003) by 

adding three predictors-hedonic motivation, price value, and habit-to create the UTAUT2.  Like 

the original model, they review the impact of age, gender, and experience moderators on the 

relationship between the new model’s predictors and behavioral intention and technology use.  

When assessing the technology adoption of mobile Internet consumers, the authors discover that 

the UTAUT2- with the inclusion of moderators- can explain 18% more of the variance in 

behavioral intention and 12% more of the variance in technology usage than the original UTAUT. 

 

By extending the UTAUT, the authors demonstrate the significance of adapting a theoretical 

model to establish the appropriate context to generate meaningful results (Johns, 2006).  By 

adding hedonic motivation and price value in the new model, the authors acknowledge consumer-

driven considerations in an adoption decision (Brown & Venkatesh, 2005).  I would like to follow 

a comparable approach in setting up the right context for my study to determine which factors 

could impact potential consumers’ adoption and willingness to pay for a 3D printed product.  My 

research context would be different, however, because 3D printing is an innovation that is not 

yet massively adopted.  It would be difficult to measure habit and actual usage amongst potential 

consumers due to the technology’s limited capabilities (Rayna et al., 2015). 

 

I agree with the authors’ method of extending a theoretical model by creating new constructs and 

theoretical relationships (Dodds, Monroe, & Grewal, 1991; Johns, 2006) to reflect consumer-

specific drivers in technology adoption, especially the price value and hedonic motivation 

constructs (Brown & Venkatesh, 2005; Ha & Stoel, 2009; Kim, Chan, & Gupta, 2007; Song, 

2014).  In my opinion, the authors’ analysis of habit and actual usage would not apply to my 
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study because the 3D printing technology for consumer use can only print simple objects- one 

material and one color- of low quality (Rayna et al., 2015).  Since the technology is still early-

stage for consumer adoption, I would use intention as a proxy for actual usage to offer an 

indication of future 3D printing adoption (Ooi & Tan, 2016; Sim, Tan, Wong, Ooi, & Hew, 2014).  

 

“Consumer adoption versus rejection decisions in seemingly similar service innovations: 

The case of the Internet and mobile banking” (Laukkanen, 2016) 

 

Another stream of research in the technology adoption literature concerns barriers to 

technological innovations.  Laukkanen’s work (2016) analyzes barriers to consumer adoption, 

specifically for Internet and mobile banking services.  The author studies the effects of three 

functional barriers- usage, value, and risk- as well as two psychological barriers- tradition and 

image- on consumer non-adopters.  The results of his analysis show that, out of all five barriers, 

the value barrier (how consumers perceive the new technology’s performance and monetary 

value in comparison to the incumbent technology) is the most significant inhibitor of both 

Internet and mobile banking adoption. 

 

One of the technologies from Laukkanen’s study has a high adoption rate of 86% from consumers.  

In the 3D printing context, this would be starkly different as 3D printing is not yet massively 

adopted given its limited capabilities for consumers (Rayna et al., 2015).  According to Konig 

and Neumayr (2017), a radical innovation would be a technology that would enable massive 

change worldwide, which would bring higher uncertainty and resistance from consumers to 

accept a technology.  3D printing could be considered a radical innovation if its forecasted impact 

revolutionizes how products are made (Bogers et al., 2016).  Hence, an emerging technology like 

3D printing could have different barriers than Internet and mobile banking services at this stage, 

so the technology’s specific barriers should be further explored. 

 



	 9	

I agree with the authors that the value barrier, which incorporates performance expectations and 

monetary considerations, is a major inhibitor of technology acceptance (Brown & Venkatesh, 

2005; Dodds et al., 1991; Ha & Stoel, 2009; Kim et al., 2007; King & He, 2006; Lee & Lehto, 

2013; Ooi & Tan 2016, Song, 2014).  However, the authors’ barriers framework would not apply 

to my study as potential 3D printing users would face different barriers, such as financial and 

learning costs, and quality and legal concerns related to the level of involvement in the process 

(Ford & Despeisse, 2016; Rayna & Striukova, 2016; Rayna et al., 2015; Schniederjans, 2017).  

Also, the study’s technologies are at a later stage of adoption than 3D printing, so consumers 

could have more resistance to 3D printing (Konig & Neumayr, 2017; Rayna et al., 2015).   

 

“Consumer attitudes toward blogger’s sponsored recommendations and purchase 

intention: The effect of sponsorship type, product type, and brand awareness” (Lu, 

Chang, & Chang, 2014) 

 

In their research, Lu, Chang, and Chang (2014) demonstrate the effects that three factors have 

on a consumer’s attitude towards sponsored recommendation posts, which are online consumer 

reviews posted by bloggers who are paid by marketers to review products.  The authors review 

the effects of sponsorship type, product type, and brand awareness factors on consumer attitudes 

and purchase intention in a 2x2x2 experimental design.  In a survey of 613 respondents, they find 

that consumer attitudes towards a recommendation post are more positive if the recommended 

product has high brand awareness or is a search good, influencing purchase intention.  However, 

they also find that the sponsorship type has no significant effect on consumer attitudes.  Hence, 

three of the authors’ four hypotheses are supported. 

 

The authors introduce a very interesting concept that the product type in an online review could 

indirectly affect a consumer’s intention to purchase the product.  I would like to explore this 

concept further and apply the product type variable to my research.  Instead of consumer attitudes, 

which the authors then link to purchase intention, I would assess consumer intention directly, a 
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common approach in technology adoption research for emerging technologies (Ooi & Tan, 2016).  

Besides product type, I think that consumer intention would also be affected by other aspects 

regarding the product, such as higher engagement with the product’s design.  For example, if 

consumers could provide their design of a product to be 3D printed by a firm, this could increase 

their perceived value of the product and enable them to pay the firm more for it. 

 

I agree with the authors’ method in assessing the effects of multiple factors on a dependent 

variable in an experimental design using an analysis of variance to evaluate the results (Ding et 

al., 2016; Dodds et al., 1991; Field, Miles, & Field, 2012).  However, in my study, instead of 

measuring consumer attitudes, I would evaluate intention directly as the sole dependent variable 

(Joo & Sang, 2013; Ooi & Tan, 2016; Sim et al., 2014; Song, 2014; Teo, Tan, Ooi, & Lin, 2015).  

I agree with the author’s inclusion of product type as a factor that influences intention (Ding et 

al., 2016; Hsu, Yu, & Chang, 2017) but I would also like to explore the effects of incorporating 

customer needs into the product design.  This element has been proven to impact intention or 

product purchase in prior research (Jung, Kim, & Lee, 2014; Petison, Thongthou, & Lekmoung, 

2013). 

 

“Business Models, Business Strategy and Innovation” (Teece, 2010) 

 

Building on business model and innovation research, Teece (2010) affirms that it is essential for 

the firm to have a business model in place to capture the value created from the technology 

offered to customers.  Through his exploratory research, Teece defines a business model as how 

a firm provides value to customers, motivates customers to pay for value, and transforms those 

payments into profit for the business.  In other words, a business model answers the question of 

what customers want, how they want it, and what they are willing to pay for it.  Teece posits that 

a business model can be a source of competitive advantage for the firm if the model is difficult 

to replicate- either through non-imitable internal factors, external factors, or a mix of both.  He 

states that a good business model is customer-centric, which is critical for firm success. 
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The first three elements of the author’s framework on how to set up a sustainable business model 

(segment the market, create a value proposition for each segment, and implement value capture 

mechanisms) would be suitable for my study to develop a starting business model concept for 

3D printing.  If I were to implement the author’s approach, I would segment the market by placing 

consumers in various scenarios, and create a desirable value proposition for each segment by 

asking these consumers their preferences on their product offering.  I would then determine what 

the consumers would be willing to pay for the product (value capture).  Although the technology 

is not ready for consumer adoption at this point (Rayna et al., 2015), the business model concept 

would at least provide a prescription of the technology’s commercialization possibilities. 

 

I agree with Teece that the business model should be customer-centric (Baden-Fuller & Haefliger, 

2013; Bereznoi, 2015; McGrath, 2010).  Teece’s argument that the initial business model should 

not be linked to firm performance right away is realistic as innovators experimenting with new 

business models would most likely encounter failures at the beginning of the process (Bereznoi, 

2015; Chesbrough, 2010; McGrath, 2010; Sosna, Trevinyo-Rodriguez, & Velamuri, 2010).  I 

believe that Teece’s business model framework is straightforward and can be replicated in other 

contexts as the customer segmentation, value proposition elements, and value capture elements 

are the core components of a business model (Baden-Fuller & Haefliger, 2013; Chesbrough, 

2010; Holm, Gunzel, & Ulhoi, 2013; Rayna & Striukova, 2016; McGrath, 2010). 

 

“Business Models and Technological Innovation” (Baden-Fuller & Haefliger, 2013) 

 

Baden-Fuller and Haefliger (2013) assess whether the business model should be evaluated as a 

concept that is separate from technological innovation, a point of contention amongst business 

model and innovation researchers.  Through case studies analysis, the authors discover a two-

way relationship between business model choice and technological innovation.  This means that, 

while the business model choice would impact the monetization of a technology, the technology 
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could also influence the design of the business model that is created in response to that 

technology.  The authors conclude that a business model is what enables companies to link their 

new technology with firm performance, and that the trajectory of a technology depends on how 

user engagement and openness are included in the business model design.   

 

The authors’ finding that technological innovation could impact the business model design is 

relevant to my study.  In the future, 3D printing will allow consumers to customize any of their 

products to their requirements (Bogers et al., 2016).  This capability would impact consumers’ 

preferences on the products they would want to print, which would affect how the focal firm 

would structure the value proposition for these products.  Also, the focal firm could potentially 

monetize a higher value from 3D printing if user engagement and openness were included in 

their business model as consumers would increase their perceived value of the technology by 

having the ability to customize products and co-create with the producer (Rayna & Striukova, 

2016).   

 

I agree with the authors that the relationship between the business model and technological 

innovation is two-way, with attention to how an emerging technology could affect the business 

model design, which is less commonly explored in management research (Bereznoi, 2015; 

Bogers et al., 2016; Chesbrough, 2010; McGrath, 2010; Rayna & Striukova, 2016; Teece, 2010, 

Voelpel, Leibold, & Tekie, 2004).  Furthermore, I agree that incorporating user engagement and 

openness and co-creator opportunities in the business model would improve the technology’s 

chances of commercial success (Bogers et al., 2016; Rayna & Striukova, 2016; Rayna et al., 2015; 

Saebi & Foss, 2015; Voelpel et al., 2004; Wirtz, Schilke, & Ullrich, 2010).  

 

“Business Models: A Discovery Driven Approach” (McGrath, 2010) 

 

In McGrath’s research (2010), the author underlines the importance of business model 

experimentation.  The author delineates the two main components of a business model as a ‘unit 
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of business’ (what customers pay for) and operational advantages (activities carried out to sell 

the units of business and impact firm profitability).  McGrath applies these concepts when 

reviewing case studies on companies that experimented with new business models.  Through 

case study analysis, the author finds that a business model enables companies to switch from 

focusing on the firm’s resources to the innate objective of those resources to respond to changing 

customer values and an uncertain market environment. McGrath concludes that experimentation 

with new business models is crucial for a firm to remain competitive. 

 

The author highlights how critical it is to continuously test business model concepts to assess the 

potential profitability of a unit of business.  I could apply McGrath’s research to my study when 

evaluating the potential viability of various 3D printing product offerings.  For each tentative 

solution, I would find out what potential customers would be willing to pay for, establishing the 

unit of business, and then compare this unit with the other options to ascertain the unit of business 

with the most profit potential for future 3D printing providers.  I could also incorporate 

McGrath’s review of business models with an element of “free” and ask consumers whether they 

would like to have a bundled product offering (bundling model) and whether they would be open 

to exchanging their product design for the printed product (barter model) if they were co-creators. 

 

I agree with McGrath’s construction of the unit of business- what customers pay for- because 

this is the most significant component of the business model (Baden-Fuller & Haefliger, 2013; 

Chesbrough, 2010; Rayna & Striukova, 2016; Teece, 2010).  The author’s view that business 

model experimentation and trial and error learning is necessary for creating new business models 

is vital to developing models that resonate with consumers (Bereznoi, 2015; Bogers et al., 2016; 

Holm et al., 2013; Sosna et al., 2010; Teece, 2010; Voelpel et al., 2004).  Finally, I agree with 

the author’s conclusion that experimentation is fundamental because firms face a dynamic 

competitive environment with shifting customer values (Baden-Fuller & Haefliger, 2013; 

Prahalad & Ramaswamy, 2000; Zhou, Ji, & Jiao, 2013).  
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“Co-opting Customer Competence” (Prahalad & Ramaswamy, 2000) 

 

Prahalad and Ramaswamy (2000) explore the evolution of the role of the customer, from being 

a purchaser of a company’s product or service to taking more responsibility as a co-creator with 

the firm.  The authors recognize that customers contribute valuable input to firms and may even 

assist in the design or product development, a phenomenon known as customer competence.  The 

authors posit that companies must tackle four realities to take advantage of customer competence.  

These realities include motivating customers to continuously engage with the firm, facilitating 

customer-led communities, addressing differences in customers’ user and learning experiences 

(especially with technology-intensive products), and co-creating personalized experiences.  The 

authors conclude that customer competence brings a source of value to the firm. 

 

The authors discuss a few methods that could help companies in enabling consumers to provide 

value (customer competence) by contributing to product development or design.  I could apply 

this to my study by incorporating customer competence in my research framework.  I could assess 

the importance of these methods in stimulating customer competence and assess how they 

differentiate in their impact to create value in multiple 3D printing offerings.  I would most likely 

focus on the following two methods: co-creating personalized experiences and providing user 

experiences that are tailored to the consumer’s heterogeneous preferences.  The former takes 

shape as co-creation involvement in the 3D printing process and the ability to customize products, 

while the latter is related to consumer preferences in learning and using the technology.  

 

I agree with the authors’ suggestions on how companies can benefit from customer competence, 

especially by providing consumers with co-creating and personalized experiences and with 

unique user and learning experiences (Bogers et al., 2016; Jung et al., 2014; Petison et al., 2013; 

Rayna et al., 2015; Rayna & Striukova, 2016; Saebi & Foss, 2014; Wirtz et al., 2010; Zhou et 

al., 2013).  I also agree with the author that the user experience surrounding the product is more 

important to consumers than the product’s features alone (Brown & Venkatesh, 2005; Zhou et 
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al., 2013).  Moreover, I agree with the author’s conclusion that customer competence brings a 

source of value to the firm (Bogers et al., 2016; Rayna & Striukova, 2016; Saebi & Foss, 2014; 

Wirtz et al., 2010). 

 

“From rapid prototyping to home fabrication: How 3D printing is changing business 

model innovation” (Rayna & Striukova, 2016) 

 

The literature on 3D printing in the business model context is scant; however, Rayna and 

Striukova (2016) aim to fill in this gap by examining how 3D printing could hypothetically affect 

the different components of a business model. The authors measure the potential impact of each 

3D printing production stage (rapid prototyping, rapid tooling, digital manufacturing, home 

fabrication) on the value proposition, value creation, value capture, and value delivery 

components of the business model.  The authors state that the direct manufacturing and home 

fabrication phases would generate the most impact on the business model components, with value 

capture appearing to be the most challenging component to obtain.  However, value capture 

would also be the most profitable element to attain for firms involved in 3D printing. 

 

The authors state that a consumer may increase their perceived value of the 3D printing 

technology (value capture) if the consumer were engaged in the production process with the 

producer and/or if the product could be customized by the consumer.  I would like to verify the 

validity of this statement and determine whether these two factors would have a significant effect 

on value capture.  Furthermore, instead of reviewing the effects of each 3D printing production 

stage on the business model components, I would prefer to focus on the stages that would be 

pertinent to consumer involvement, which would be the digital manufacturing and home 

fabrication stages. All in all, I would like to explore the relationships between value capture, 

consumer involvement in the production process, and customization more deeply in my study. 
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I agree with the authors’ approach in evaluating the potential influence of 3D printing on the 

business model, as a business model is what enables an emerging technology to bring the firm 

profits (Amit & Zott, 2012; Baden-Fuller & Haefliger, 2013; Teece, 2010).  However, the authors’ 

method in analyzing the effects of each production stage on the business model would not be 

pertinent to my study since the rapid prototyping and rapid tooling stages do not include 

consumer involvement, an important factor of value capture (Bogers et al., 2016).  In my opinion, 

the authors’ method would be more aligned to my research if the effects of consumer 

involvement and product customization on the business model were measured (Bogers et al., 

2016; Holm et al., 2013; Prahalad & Ramaswamy, 2000; Wirtz et al., 2010). 

 

“Additive manufacturing for consumer-centric business models: Implications for supply 

chains in consumer goods manufacturing” (Bogers, Hadar, & Bilberg, 2016) 

 

Through an inductive study, Bogers, Hadar, and Bilberg (2016) outline the changes that 3D 

printing technology could bring to consumer goods manufacturers, such as modified supply 

chains, a change in cost structure, and customized product possibilities with faster turnaround 

times.  The authors’ objective is to determine the outcomes that 3D printing could bring to these 

manufacturers’ business models.  The authors state that higher consumer engagement in the 

creation process would transform the way that manufacturers would create and capture value 

from customers, leading to decentralized supply chains (localized production for the consumer).  

Their key finding is that these new business models, referred to as consumer-centric business 

models, would be characterized by co-creation activities between the company and the consumer. 

 

Based on Zott & Amit’s value creation classification (2010), the authors mention that 3D printing 

would inspire a “lock-in” effect from consumers because of more involvement in the process and 

ability to customize products.  Yet, I think this customization effect would decrease substantially 

if the consumer were to print a standard product with few customizable features.  I also believe 

that complete involvement in the process would reduce lock-in due to the costs in managing the 
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entire process as a producer and consumer (prosumer) (Rayna & Striukova, 2016).  I would like 

to test the authors’ assumptions on 3D printing’s proposed shift to localized production and the 

complementary products that would available, and ask consumers on their preferences directly. 

 

I agree with the authors that consumers would be more interested in repeating 3D printing 

transactions if they had the ability to customize products- to an extent.  In my opinion, printing 

a product with zero or limited customization features (Conner et al., 2014) would not provide 

enough of an engaging experience for consumers to remain users (Ding et al., 2016; Rayna & 

Striukova, 2016; Zhou et al., 2013).  I agree with the authors’ finding that co-creation is vital to 

consumer-centric business models (Holm et al., 2013; Rayna & Striukova, 2016; Wirtz et al., 

2010).  However, I believe this is valid until the consumer becomes a prosumer, which would 

bring many challenges and could deter consumers away from 3D printing altogether (Rayna & 

Striukova, 2016). 

 

“Co-creation and user innovation: The role of online 3D printing platforms” (Rayna, 

Striukova, & Darlington, 2015) 

 

Rayna, Striukova, and Darlington (2015) inspect how online 3D printing platforms affect user 

innovation, which they define as commercialized input that is provided from consumers to the 

focal firm on the product or the design.  The authors develop both a framework that summarizes 

the consumer level of involvement throughout the production process and a typology of co-

creation activities.  By analyzing 22 case studies, the authors create a taxonomy of the services 

that the 3D printing online platforms offer to users.  The co-creation typology is applied to this 

taxonomy to provide a detailed overview on the influence of these platforms to spur user 

innovation.  The authors find that most of these online platforms do not enable user innovation, 

despite the platforms being a channel for consumers to co-create in the 3D printing process. 
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The authors highlight two types of consumers targeted by online 3D printing platforms: i) those 

looking for the designs and printing the products and ii) those providing the designs looking to 

outsource the printing.  This illustrates how a co-creator contributes the product design or the 

printing of the finished product, and I would like to use this to set up a co-creation typology in 

my study.  Also, I would like to further stress the difference between co-creators and prosumers, 

as prosumers have more responsibility in the creation process (Rayna & Striukova, 2016).  

Further, I think that users’ preferences for the services provided by the platforms would shift 

according to their level of consumer involvement in the creation process, perhaps affecting user 

innovation.  I would like to review this in scenarios with varying levels of consumer involvement. 

 

I agree with the authors’ description on how users can be involved in the design, manufacturing, 

and distribution aspects of the 3D printing process (Bogers et al., 2016; Kietzmann, Pitt, & 

Berthon, 2015; Rayna & Striukova, 2016).  However, in my opinion, I think the authors should 

further distinguish the co-creator and prosumer forms of consumer involvement.  In contrast to 

a co-creator, a prosumer would own the entire process and be a possible competitor to the firms 

involved (Prahalad & Ramaswamy, 2000; Rayna & Striukova, 2016).  Furthermore, although I 

agree with the authors’ findings, I think it would be valuable to ask consumers which products 

they would like to see offered online.  This would provide insights on how to encourage user 

innovation (Baden-Fuller & Haefliger, 2013; Padgett & Mulvey, 2007; Shin, Bhat, You, 

Garikapati, & Pendyala, 2015).   

 

Discussion 

 

Setting up the appropriate research context is important to generating meaningful results (Johns, 

2006).  For an emerging technology like 3D printing, there are specific elements to consider 

when assessing its viability amongst consumers.  First, this technology is not massively adopted 

by consumers, and this is partially attributed to its costs and limited technological capabilities.  

Although the technology is rapidly advancing, consumers are restrained in their ability to 
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customize as they can only print simple objects (Rayna et al., 2015; Rayna & Striukova, 2016).  

Second, radical technologies with the potential to disrupt manufacturing face more resistance 

from users (Bogers et al., 2016; Konig & Neumayr, 2017).   Analyzing the existing technology 

amongst consumers would be premature; however, measuring the technology’s potential would 

provide an indication of its future profitability amongst consumers. 

 

Consumer involvement in the 3D printing process and product customization are shown to 

impact a consumer’s perceived value of 3D printing (Bogers et al., 2016; Rayna & Striukova, 

2016), affecting technology adoption (Jung et al., 2014; Kim et al., 2007) and value capture (what 

customers are willing to pay) (McGrath, 2010; Rayna & Striukova, 2016).  Experimenting with 

Teece’s business model framework (2010) amongst different levels of consumer involvement 

and customization would be helpful in determining the value capture possibilities, providing a 

prescription of where the most profit could be generated.  However, the appeal of purchasing a 

product begins with behavioral intention (Ding et al., 2016).  To assess consumer adoption, 

intention can be used as a proxy for actual usage for new technologies (Ooi & Tan, 2016) and 

measured in the various levels of consumer involvement and customization. 

 

Hypotheses Development  

 

I believe that consumer involvement and product customization have an impact on a consumer’s 

perceived value of the 3D printing technology- to an extent.  However, if a potential user had the 

option of designing or printing a standard product with limited features to customize, I posit that 

this would not provide enough of a stimulus to engage with the technology and would not 

improve a consumer’s perception of the technology (Ding et al., 2016; Rayna & Striukova, 2016; 

Zhou et al., 2013).  Furthermore, I believe that a consumer’s involvement in the 3D printing 

process would bring up the technology’s perceived value if the consumer were more involved in 

the process (Bogers et al. 2016).  Nevertheless, I posit that this perceived value drops when the 

consumer becomes a prosumer and must manage the entire production process with its associated 
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costs and responsibilities (Rayna & Striukova, 2016).  Thus, the following hypotheses are 

developed: 

 

H1: Consumer intention to adopt 3D printing will be higher for a customized product than a 

standard product. 

H2: Consumer intention to adopt 3D printing will be higher with more engagement in the 3D 

printing process (co-creator and prosumer). 

H3: Consumer intention to adopt 3D printing will be higher with a co-creator level of 

involvement than a prosumer level of involvement. 

H4: Consumer intention to adopt 3D printing will be highest for a customized product in a co-

creator structure. 

 

Business Model Concept  

 

Following Teece’s framework (2010), I will segment the market by creating different scenarios 

with various levels of consumer involvement and product customization to investigate consumer 

preferences.  These preferences, such as preferred learning tools, bundling preferences, top 

complementary services, and who consumers would want to work with in the process (Baden-

Fuller & Haefliger, 2013; McGrath, 2010, Prahalad & Ramaswamy, 2000; Rayna et al., 2015) 

would determine how the 3D printing value proposition should be structured to generate the most 

interest from consumers. Finally, I will assess what consumers would be willing to pay for the 

value proposition and compare the ‘unit of business’ (McGrath, 2010) from various scenarios.  

Establishing consumer preferences on the ideal value proposition (value creation) and 

determining the value capture in each condition would set up a business model concept on how 

value could be created from 3D printing and how it could be captured from consumers.  
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Conclusion 

 

The review of the literature brings valuable insights on the factors that could boost the perceived 

value of the 3D printing technology amongst consumers.  When the 3D printing technology is 

advanced enough to address consumer needs and values, these factors will impact technology 

adoption and value capture, the core component of the business model (McGrath, 2010).  

Depending on the degree of product customization and the level of consumer involvement in the 

3D printing process, the future adoption and potential profitability of a 3D printing offering will 

be affected differently than other offerings.  Assessing these factors on adoption and value 

capture will provide an indication of how to structure product offerings that will generate the 

most interest and profits from consumers.   Most importantly, this exercise will address the two 

research questions of this study on how to boost future 3D printing adoption amongst consumers 

and how a business model could look like in the consumer context. 
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Methodology 
 

3D Printing Technology 

 

The target population for this study was global consumers who could become potential users of 

the 3D printing technology in the future.1   Once 3D printing advances to the point where 

consumers can print any product to their requirements, the technology has the potential to 

completely disrupt global supply chains as consumers are predicted to become producers, 

otherwise known as prosumers (Bogers et al., 2016; Prahalad & Ramaswamy, 2000).  I 

hypothesized that future users of the technology would want to be engaged in the production 

process, but only as co-creators rather than prosumers.  In addition, I hypothesized that 

consumers would not want to use 3D printing for every product, and would favor customized 

products over standard products.  As a result, I evaluated the effects of different levels of 

consumer involvement and degree of product customization on a consumers’ intention to adopt 

the technology and on the value that could potentially be captured from consumers to create a 

business model concept for the emerging technology. 

 

Consumer Involvement in 3D Printing Process 

 

To compare the impact of different levels of consumer involvement in the 3D printing process 

on adoption and on the business model, consumer involvement was broken down into three levels: 

minimal involvement, co-creator involvement, and prosumer involvement (Rayna et al., 2015).  

The study’s participants were placed in one of these three conditions. 

 

 

 

                                                
1 Online channels were assessed as the optimal method to reach a sample of these global consumers.   
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Product Degree of Customization 

 

To assess the effects of product customization, Conner et al.’s (2014) method of categorizing 3D 

printed products based on their number of customization features was applied.  For this study, I 

compressed the authors’ five levels down to two levels: standard product (zero or limited 

customization features) and customized product (multiple customization features).  Based on this 

categorization, consumers in the study were presented with one of two products. 

 

The two products selected were similar in price and product type, though they differed in the 

number of features that could be hypothetically customized by 3D printing.  In this case, fitness 

products were chosen for the product type as they were in the top product categories in Consumer 

Reports, a well-known consumer products publication (“Health,” n.d.).  From the fitness products 

category, a popular fitness tracker typically priced at $120, the Fitbit One (“Fitness Trackers,” 

n.d.), was selected as the standard product for the study.  For the customized product, a pair of 

Nike running shoes were selected due to the similarities in price and product domain.  However, 

Nike running shoes also offered more possibilities for customization than the Fitbit One 

(“Athletic Shoe Buying Guide,” n.d., para. 5; “Running Shoes,” n.d.).  Various 3D printing and 

running shoes websites provided insights in the possible customization features that could be 

available to consumers when 3D printing their running shoes in the future (“Adidas Futurecraft,” 

n.d.; Banks, 2016; Burrus, 2014).   

 

In the study, consumers were communicated the number of customization features for each 

product, which is outlined in Figure 1.  Participants were told they could customize the surface 

design of the Fitbit One (one customization feature).  In contrast, for the Nike running shoes, 

consumers had the ability to customize i) the measurement of each shoe, ii) the color and design 

of the shoes’ exterior surface, and iii) the comfort, flexibility, and strength of the shoes tailored 

to the consumer’s fitness level (three customization features).  Hence, consumers were placed in 

one of these two conditions. 
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Figure 1 Differentiation between Standard Product and Customized Product 

 

 

 

 

 

1 Customization Feature 

 

 

 

 

 
 

3 Customization Features 

 

Research Design 

 

To assess the hypotheses developed and discern the optimal business model concept for 3D 

printing, the effects of the two factors were measured using an experimental design (Lu et al., 

2014), which created six distinct conditions based on the two levels of product customization 

(product factor) and three levels of consumer involvement (involvement factor).  In this study’s 

approach, consumers were subjected to only one of the six scenarios in a between-subjects design.  

The research framework with the two factors and their levels is displayed in Figure 2.  

 

Introduction 

 

Each of the six conditions began with a preamble introducing the 3D printing technology and its 

application to printing consumer products, particularly fitness products.  Respondents were then 

 
Fitbit One 

 Nike 
Running 

Shoes 

1) Surface design 

1) Precise measurement 
of each shoe tailored to 
the length, width, 
pressure points, and arch 
of each foot  

2) Colour and design of 
the exterior of the shoes 

3) Cushioning, strength, 
and flexibility adapted to 
level of fitness 
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provided a detailed description on the fitness product they were assigned (specifying the 

customization features) and the level of involvement that they had in the 3D printing process, 

setting up their condition.  

 

Figure 2 Research Framework for Six Conditions 

 

 
I. Technology Adoption 

 

Following the introduction, consumers were directed to the technology adoption section and 

asked three questions on their behavioral intention to adopt 3D printing in the condition set up 

in the preamble.  After this section, consumers were then led to the business model section, which 

evaluated both consumer preferences (value creation) and value capture. 

Standard Product: Fitbit One

Minimal 
Involvement

Co-Creator 
Involvement

Prosumer 
Involvement

Customized Product: Nike Running Shoes

Minimal 
Involvement

Co-Creator 
Involvement

Prosumer 
Involvement
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II. Business Model Concept 

 

Following Teece’s approach (2010) on segmenting the market (creating six conditions), 

identifying the optimal value propositions per segment (consumer preferences for each 

condition), and identifying value capture mechanisms (what consumers were willing to pay), the 

two core components of the business model were established (Baden-Fuller & Haefliger, 2013) 

to provide a blueprint on how 3D printing providers could create value and capture that value 

from consumers.  For the value capture component, consumers were asked to provide the highest 

amount that they would be willing to pay for the 3D printing product offering; and for the value 

creation component, consumers provided insights (consumer preferences) on how best to 

structure the 3D printing value proposition to target their needs and values.  While the value 

capture question was the same throughout the six conditions, the consumer preference questions 

were based on the involvement condition that consumers were placed in. 

 

Consumer Preferences 

 

Depending on the level of involvement in the 3D printing process, consumers could engage with 

manufacturers, consumer retailers, 3D printing companies, 3D printing entrepreneurs, or online 

users themselves, and conduct 3D printing transactions through mobile applications or online 

platforms (Bogers et al., 2016; Kietzmann et al., 2015; Rayna & Striukova, 2016; Rayna et al., 

2015).  In addition, if consumers did not own their own 3D printer, they would have the 

possibility of procuring their printed product from a local, regional, or global location (Bogers et 

al., 2016; Ford & Despeisse, 2016).  Based on the degree of participation in the production 

process, consumers may have to learn how to develop the design file and/or print the finished 

product using a home printer.  As consumers have heterogeneous learning experiences in 

operating a new technology (Prahalad & Ramaswamy, 2000), various 3D printing learning 

methods have emerged to assist consumers with the learning process: online instructions and 

manuals, mobile applications, local workshops, one-on-one instruction, and online tutorials 
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(Kietzmann et al., 2015; Lara-Prieto, Bravo-Quirino, Rivera-Campa, & Gutierrez-Arredondo, 

2015; Mellis & Buechley, 2012; Saorin et al., 2017). The 3D printing products and services that 

would be associated with consumers’ involvement in the process could be bundled or unbundled 

depending on which option(s) the consumer would value the most in a bundled offering (Litwell 

& Lofgren, 2013; McGrath, 2010).   

 

Consumer Preferences: Minimal Involvement 

 

With minimal involvement in the 3D printing process, a consumer’s prime responsibility would 

be to find the virtual design file for the product with the design requirements either online or 

through mobile applications.  Then, an external provider would arrange to have this file sent to 

a physical location to be converted into the appropriate file format and printed on the consumer’s 

behalf.  Afterwards, the printed product would be sent to the consumer’s home (Crawford, 2011; 

Rayna et al., 2015).  The consumer would have a preference on the location and source of his/her 

design file, as well as the printing location and external provider in charge of the printing aspect 

of the process. There would be three core products and services associated with this level of 

involvement, which would be the 1) virtual design file, 2) file conversion and printing service, 

and 3) delivery service.  The consumer would have the option to bundle all three products and 

services in a solution offered by one provider or leave the products and services unbundled with 

multiple providers.  

 

Consumer Preferences: Co-Creator Involvement 

 

As a co-creator in the 3D printing process, a consumer would contribute either the design or the 

printing of the finished product (Rayna et al., 2015).   If providing the design, the consumer 

would have to learn how to create the virtual design file through the various methods available, 

and then create the file using online tools or by using purchased software.  The user would then 

be able to exchange the file for the printed product or pay the full price for the printing service 



	 28	

(Bogers et al., 2016; Brown, 2015; Rayna et al., 2015).  Like the scenario with minimal 

involvement, this file would be sent to an external location to be converted into the appropriate 

file format and printed.  The consumer would finally receive the finished product.  By 

contributing the design, the consumer would have a preference on the optimal learning method 

to create the virtual design file, as well as on the ideal provider of the learning method.  

Furthermore, the consumer would have a choice between purchasing the software to create the 

virtual design file or using available online tools offered by external providers.  When 

exchanging the file for the printed product, the consumer would have a preference on the location 

of the transaction- whether online or at a physical location- and the provider of the printed 

product.  In addition, the consumer would have a preference on whether he/she would want to 

license, barter, or provide one-time access of the virtual design file in exchange for the finished 

product (Bogers et al., 2016; McGrath, 2010; Yao & Lin, 2015).  There would be four core 

products and services associated with this level of involvement, which would be the 1) learning 

material and guidance on how to create the virtual design file, 2) file software or access to online 

tools to create the file, 3) file conversion and printing service, and 4) delivery service.  The 

consumer would be able to bundle all four products and services that would be offered by one 

provider or keep the products and services unbundled and work with multiple providers. 

 

If printing the finished product, the consumer would outsource the development of the virtual 

design file.  Similar to the minimal involvement scenario, the consumer would have to obtain the 

virtual design file with his/her requirements from an external source.  However, instead of 

sending the product to be printed at a physical location, the consumer would be responsible for 

printing the finished product at home.  The user would be in charge of converting the virtual 

design file to the right format to be fed into his/her own 3D printer.  Furthermore, the consumer 

would have to learn how to operate the 3D printer, and ensure that the appropriate 3D printer 

technology and right materials for the 3D printer were selected, given the multiple 3D printing 

technologies and materials available (Bogers et al., 2016; Rayna et al., 2015).    With the proper 

3D printing technology and materials on hand, the consumer would be able to print the product.  
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First, the consumer would have a preference on the source and location of the virtual design file.  

Second, the consumer would have an optimal learning method on how to operate a 3D printer, 

and the ideal provider of that learning method.  There would be four core products and services 

associated with this level of involvement, which would be the 1) virtual design file, 2) 3D printer, 

3) 3D printer materials, and 4) learning material and guidance on how to use the home printer.  

The consumer would have a preference on either bundling all four products and services together 

in one solution offered by one provider or keeping the products and services unbundled. 

 

Consumer Preferences: Prosumer Involvement 

 

As a prosumer, the consumer would be responsible for the entire 3D printing process.  The 

consumer would have to learn how to create the virtual design file for the product, and create the 

file using his/her own software or the online tools available.  Then, the user would have to learn 

how to use the 3D printer, convert the file into the right format for the printer, while ensuring 

that the right technology and materials were being used.  Finally, the consumer would be able to 

print the customized product right at home.  Hence, the consumer would have various choices to 

make.  He/she would have a preference on how to create a virtual design file, and an optimal 

provider of the learning method.  Also, the consumer would either decide to develop the file 

through his/her own software or use the online tools available.  Then, he/she would have to 

choose the learning method that would be the most valuable to the consumer in learning how to 

use the 3D printer, as well as the optimal provider.  There would be five core products and 

services associated with this level of involvement, which would be the 1) learning material and 

guidance on how to create the virtual design file, 2) file software or access to online tools to 

create the file, 3) 3D printer, 4) 3D printer materials, and 5) learning material and guidance on 

how to use the home printer.  The consumer would be able to either bundle all five products and 

service in a solution offered by one provider or choose to leave the products and services 

unbundled.  In addition, the consumer would also have a preference on where he/she would like 
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the most guidance, whether in the design, printing, or post-production aspect of the process 

(Kietzmann et al., 2015). 

 

III. Potential Barriers 

 

In the last section of this survey, all survey respondents had an optional and open-ended question 

on the barriers they anticipated when considering the 3D printing technology for future use.  

These perceived barriers would provide important insights for companies interested in offering 

3D printing products and services, especially as consumers tend to be more resistant to 

technology acceptance for radical technologies (Konig & Neumayr, 2017).  To improve future 

technology adoption and increase consumers’ perceived value of the 3D printing technology, 

firms would need to stimulate consumers’ perceived benefits of using the technology to outweigh 

the perceived barriers and costs of using the new technology (Kim et al., 2007). 

 

Measurement 

 

I. Technology Adoption 

 

To measure consumer intention to adopt 3D printing in one of the six conditions, the behavioral 

intention scale, adapted from Venkatesh et al.’s research (2003), was used.  The three items for 

this scale were measured using a seven-point Likert scale, with 1 representing “strongly disagree,” 

4 representing “neutral,” and 7 representing “strongly agree.” 

 

II. Business Model Concept 

 

Consumer Preferences- Minimal Involvement Measurement 

The study’s participants in both minimal involvement conditions (Fitbit One and Nike running 

shoes) received five questions on their consumer preferences. 
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Minimal Involvement Questionnaire 

 
1) I would obtain (or purchase) the virtual design file with my requirements in: 

• an online store. 
• an online 3D printing community. 
• an online marketplace of buyers and sellers of 3D printing services. 
• a local store. 
• a mobile application. 

 
2) I would prefer the virtual design file to be provided by: 

• online users themselves. 
• a 3D printing start-up/3D printing entrepreneurs. 
• an established 3D printing company. 
• _____, the manufacturer of the _____. 
• a multinational consumer products retailer offering 3D printing services. 
• a multinational fitness chain offering 3D printing services for fitness products. 

 
Below are various locations where the virtual design file for the _____ could be sent to be 
converted to the right file format and then printed. Please select only one option. 
 
3) I would print my _____ at: 

• a local store. 
• a regional location (with extended 3D printing services). 
• a global outlet (with extended 3D printing services and complementary offerings). 
• a global 3D printing hub (with extended 3D printing services and complementary 

offerings). 
 
4) I would prefer the file conversion and the printing service for the _____ to be arranged by: 

• online users themselves. 
• a 3D printing start-up/3D printing entrepreneurs. 
• an established 3D printing company. 
• _____, the manufacturer of the _____. 
• a multinational consumer products retailer offering 3D printing services. 
• a multinational fitness chain offering 3D printing services for fitness products. 

 
There are three core products and services associated with your involvement in 3D printing the 
_____.  This includes 1) the virtual design file, 2) the file conversion and printing service, and 3) 
the delivery service.  In this 3D printing process, there can be up to three different providers of 
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the products and services.  Please select the optimal number of providers you would be open to 
engaging with. 
 
5) I would prefer to work with: 

• one provider- completely bundled (all three products and services are provided together). 
• two providers. 
• three providers- completely unbundled (each product and service has a different provider). 

 

Consumer Preferences- Co-Creator Involvement Measurement 

The study’s participants in both co-creator involvement conditions (Fitbit One and Nike running 

shoes) received either seven questions (design sub-condition) or five questions (printing sub-

condition) on their consumer preferences. 

 
Co-Creation Involvement Questionnaire 

 
A) Design Sub-Condition 
 
Below are various learning methods and providers that could help you to create the virtual design 
file for your customized _____. Please select only one option. 
 
1) I would prefer to learn how to create a virtual design file through: 

• online tutorials. 
• one on one instruction. 
• local workshops. 
• a manual and a CD tutorial. 
• a mobile application. 

 
2) I would prefer my learning to be provided by: 

• online users themselves. 
• a 3D printing start-up/3D printing entrepreneurs. 
• an established 3D printing company. 
• _____, the manufacturer of the _____. 
• a multinational consumer products retailer offering 3D printing services. 
• a multinational fitness chain offering 3D printing services for fitness products. 
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3) Once you learn how to create the virtual design file, you have two options.  You could either 
purchase your own software to develop the file yourself or you could use the online tools 
available to allow you to create the file online.  Please select only one answer.  I would prefer to: 

• purchase my own software. 
• use the online tools provided by online users themselves. 
• use the online tools provided by a 3D printing start-up/3D printing entrepreneurs. 
• use the online tools provided by an established 3D printing company. 
• use the online tools provided by _____, the manufacturer of the _____. 
• use the online tools provided by a multinational consumer products retailer offering 3D 

printing services. 
• use the online tools provided by a multinational fitness chain offering 3D printing services 

for fitness products. 
 
Once you develop the virtual design file, you would exchange this with an external provider who 
would arrange to have your file converted into the right format and arrange to have your _____ 
printed at a physical location.  Then, the _____ would be delivered to your home.  Below are a 
few transaction options that you could use to exchange your virtual design file for your 
customized _____.  Please select only one option. 
 
4) I would be most open to conducting the file and product exchange in: 

• an online store. 
• an online 3D printing community. 
• an online marketplace of buyers and sellers of 3D printing services. 
• a local store. 
• a mobile application. 

 
5) I would prefer to conduct the exchange with: 

• online users themselves. 
• a 3D printing start-up/3D printing entrepreneurs. 
• an established 3D printing company. 
• _____, the manufacturer of the _____. 
• a multinational consumer products retailer offering 3D printing services. 
• a multinational fitness chain offering 3D printing services for fitness products. 

 
6) When exchanging the virtual design file for the _____, I would be most open to: 

• providing the ownership rights to the file I created in exchange for the customized _____ 
for free. 

• providing the licensing rights to the file that I created (possibility of royalty payments if 
my file is used by others) in exchange for the customized _____ at a discounted price. 
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• providing one-time access to the file I created in exchange for the customized _____ at 
full price. 

 
There are four core products and services associated with your involvement in 3D printing the 
_____.  This includes 1) the learning material and guidance on virtual design file development, 
2) the virtual design file software or access to online tools to create the virtual design file online, 
3) the file conversion and printing service, and 4) the delivery service.  In this 3D printing process, 
there can be up to four different providers of the products and services.  Please select the optimal 
number of providers you would be open to engaging with. 
 
7) I would prefer to work with: 

• one provider- completely bundled (all four products and services are provided together). 
• two providers. 
• three providers. 
• four providers- completely unbundled (each product and service has a different provider). 

 
B) Printing Sub-Condition 
 
Below are various options where you could obtain the virtual design file for your customized 
_____.  Please select only one option. 
 
1) I would obtain (or purchase) the virtual design file with my requirements in: 

• an online store. 
• an online 3D printing community. 
• an online marketplace of buyers and sellers of 3D printing services. 
• a local store. 
• a mobile application. 

 
2) I would prefer the virtual design file to be provided by: 

• online users themselves. 
• a 3D printing start-up/3D printing entrepreneurs. 
• an established 3D printing company. 
• _____, the manufacturer of the _____. 
• a multinational consumer products retailer offering 3D printing services. 
• a multinational fitness chain offering 3D printing services for fitness products. 

 
Below are various learning methods and providers that could help you to learn the process of 
printing the _____ at home. Please select only one option. 
 
3) I would prefer to learn how to print my _____ through: 
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• online tutorials. 
• one on one instruction. 
• local workshops. 
• a manual and a CD tutorial. 
• a mobile application. 

 
4) I would prefer my learning to be provided by: 

• online users themselves. 
• a 3D printing start-up/3D printing entrepreneurs. 
• an established 3D printing company. 
• _____, the manufacturer of the _____. 
• a multinational consumer products retailer offering 3D printing services. 
• a multinational fitness chain offering 3D printing services for fitness products. 

 
There are four core products and services associated with your involvement in 3D printing the 
_____.  This includes 1) the virtual design file, 2) the 3D printer, 3) the 3D printer materials, and 
4) the learning material and guidance on how to use the 3D printer.  In this 3D printing process, 
there can be up to four different providers of the products and services.  Please select the optimal 
number of providers you would be open to engaging with. 
 
5) I would prefer to work with: 

• one provider- completely bundled (all four products and services are provided together). 
• two providers. 
• three providers. 
• four providers- completely unbundled (each product and service has a different provider). 

 
Consumer Preferences- Prosumer Involvement Measurement 

The study’s participants in both prosumer involvement conditions (Fitbit One and Nike running 

shoes) received seven questions on their consumer preferences. 

 

Prosumer Involvement Questionnaire 

 
Below are various learning methods and providers that could help you to create the virtual design 
file for your customized _____. Please select only one option. 
 
1) I would prefer to learn how to create a virtual design file through: 

• online tutorials. 
• one on one instruction. 
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• local workshops. 
• a manual and a CD tutorial. 
• a mobile application. 

 
2) I would prefer my learning to be provided by: 

• online users themselves. 
• a 3D printing start-up/3D printing entrepreneurs. 
• an established 3D printing company. 
• _____, the manufacturer of the _____. 
• a multinational consumer products retailer offering 3D printing services. 
• a multinational fitness chain offering 3D printing services for fitness products. 

 
3) Once you learn how to create the virtual design file, you have two options.  You could either 
purchase your own software to develop the file yourself or you could use the online tools 
available to allow you to create the file online.  Please select only one answer.  I would prefer to: 

• purchase my own software. 
• use the online tools provided by online users themselves. 
• use the online tools provided by a 3D printing start-up/3D printing entrepreneurs. 
• use the online tools provided by an established 3D printing company. 
• use the online tools provided by _____, the manufacturer of the _____. 
• use the online tools provided by a multinational consumer products retailer offering 3D 

printing services. 
• use the online tools provided by a multinational fitness chain offering 3D printing services 

for fitness products. 
 
Below are various learning methods and providers that could help you to learn the process of 
printing the _____ at home. Please select only one option. 
 
4) I would prefer to learn how to print my _____ through: 

• online tutorials. 
• one on one instruction. 
• local workshops. 
• a manual and a CD tutorial. 
• a mobile application. 

 
5) I would prefer my learning to be provided by: 

• online users themselves. 
• a 3D printing start-up/3D printing entrepreneurs. 
• an established 3D printing company. 
• _____, the manufacturer of the _____. 
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• a multinational consumer products retailer offering 3D printing services. 
• a multinational fitness chain offering 3D printing services for fitness products. 

 
There are five core products and services associated with your involvement in 3D printing the 
_____.  This includes 1) the learning material and guidance on virtual design file development, 
2) the virtual design file software or access to online tools to create the virtual design file online, 
3) the 3D printer, 4) the 3D printer materials, and 5) the learning material and guidance on how 
to use the 3D printer.  In this 3D printing process, there can be up to five different providers of 
the products and services.  Please select the optimal number of providers you would be open to 
engaging with. 
 
6) I would prefer to work with: 

• one provider- completely bundled (all five products and services are provided together). 
• two providers. 
• three providers. 
• four providers. 
• five providers- completely unbundled (each product and service has a different provider). 

 
7) Please select the best option that applies to you when considering where you would like the 
most guidance throughout the 3D printing process for the customized _____.  I would like most 
guidance on: 

• the virtual design file process. 
• the printing process. 
• examining the quality of the 3D printed product. 

 

Value Capture 

 

In the value capture section, survey respondents were asked to provide the highest dollar value 

range for the premium above the $120 market price that they would be willing to pay for the 3D 

printed product, defined as the consumer’s innate willingness to pay for innovations (Frank, 

Enkawa, Schvaneveldt, & Torrico, 2015).  This innate willingness to pay served as a proxy for 

value capture- demonstrating what consumers would be willing to pay for an innovation (Teece, 

2010).  Participants were provided a range of options, of which they could only choose one option: 

 

 



	 38	

i) $0- I would not be willing to pay anything on top of the market price. 

ii) $0-$15 

iii) $15-$30 

iv) $30-$45 

v) $45-$60 

vi) More than $60 

 

The value capture metric set up a unit of business (what customers pay for) (McGrath, 2010), 

which enabled comparisons to be made between the six conditions to identify the unit of business 

with the largest profit potential.  

 

Survey Pilot and Feedback 

 

Before the 2x3 experiment was conducted, the survey’s description of the 3D printing technology 

and its application to both fitness products, as well as the questions on consumer preferences, 

were evaluated in two pilot surveys developed using the Qualtrics survey software.  These pilot 

surveys were administered using Amazon’s Mechanical Turk (MTurk).  The MTurk is an online 

marketplace where “requesters” post tasks (such as surveys) for “workers” to complete for a 

compensation rate (Mason & Suri, 2012).  For the first pilot survey, 20 respondents provided 

feedback for each component of the survey for the Co-Creator and Fitbit One condition, the 

second longest survey of the six, at a compensation rate of $1 per survey.  For the second pilot 

survey, 20 respondents were randomly assigned to one of the six surveys (using the Qualtrics 

Randomizer function) and were asked to provide overall feedback on the entire survey, at a 

compensation rate of $0.75 per survey.   

 

General feedback from both surveys was positive on the clarity of the six surveys, with a small 

number of respondents in the co-creator condition requesting further clarification of the type of 

co-creation activities that a consumer could potentially engage in.  Following Rayna et al.’s (2015) 
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approach in classifying the two types of co-creator consumers targeted by 3D printing online 

platforms as those either contributing the design or printing the finished product, I incorporated 

this classification into my study for those placed in the co-creator condition.  Thus, following the 

co-creator preamble, consumers had the choice to select whether they wanted to contribute the 

design or the printing of the product.  Consequently, the consumer preferences questions were 

adapted to reflect the responsibilities in providing the design or the printing aspect of the process.  

However, regardless of the sub-condition selected, the survey respondents in the two co-creator 

conditions (Fitbit One, Co-Creator and Nike Running Shoes, Co-Creator) had the same questions 

for the behavioral intention scale and value capture metric, and their answers were measured in 

comparison to the other conditions (not sub-conditions).  

 

Participants and Data Collection Procedure 

 

Six survey versions were developed using the Qualtrics survey software for each survey 

participant in the study to be randomly assigned to.  The Randomizer function in the Qualtrics 

software enabled each survey participant who had selected the Qualtrics survey link on the 

MTurk platform to have an equal chance of picking either one of the six survey conditions.  In 

the first page of the survey, participants were provided a brief introduction on the research 

objective of the survey, and had to answer either “yes” or “no” on whether they consented to 

participate in the study.  If a participant answered “no,” he or she was directed to the end of the 

survey.  If a participant answered “yes,” he or she was directed to the next page of the survey, 

which would be the preamble of the condition that was assigned to the survey respondent. 

 

Data collection took approximately three days, with the compensation rate at $1 per “task” (each 

survey constituted one task) per “worker” (survey participant) that elected to participate in the 

study.  The MTurk participant pool is a reliable source of data, with various studies supporting 

the use of MTurk as a comparable method to other online sources and traditional laboratory 

methods in terms of the data quality and results generated from MTurk participants.  In addition, 



	 40	

although there is a compensation system involved in the MTurk, studies have shown that MTurk 

workers primarily execute tasks for internal motives, such as having fun and engaging in 

interesting tasks versus actual financial gains (Buhrmester, Kwang, & Gosling, 2011; Mason & 

Suri, 2012). 

 

Originally, the sample totaled 777 responses.  However, this decreased due to data quality 

reasons.  First, all surveys that were not fully completed were taken out.  Second, all respondents 

who did not consent to participate in the survey were screened out.  Then, to ensure that the 

survey responses were reliable, any survey that took less than three minutes to complete was 

eliminated.  Through the earlier pilot tests, the average length of the survey was consistently 

between 10-12 minutes.  Thus, three minutes was deemed to be an adequate cut-off point for 

survey duration.  Also, to avoid including the responses from careless responders (those who 

simply continued to click answers to get to the end of the survey without thoughtful contribution), 

a self-report measure on whether the participants’ data should be used was included at the end of 

the survey (“In your honest opinion, should I use your data?”).  This is a common and 

recommended method that is used in other studies to screen out careless responders (Meade & 

Craig, 2012).  If a survey participant answered “no” to the self-report question, then his or her 

survey was not included in the analysis.  In addition, Qualtrics provided a unique respondent ID 

for each survey that was completed and there were no duplicate entries in the results.  After the 

data screening, 701 survey responses were considered initially valid for the analysis.  However, 

the sample sizes were unequal amongst the six groups, with the Fitbit One, Minimal Involvement 

condition having the smallest sample size at 107 respondents.  To avoid the risk of statistical 

complications and poor performance on the factors’ comparisons in the following analysis (Field 

et al., 2012), the six surveys were trimmed down to 107 responses each for equal sample sizes 

(59 responses were taken out at random).  Therefore, there were 642 responses used in the 

subsequent analysis. 
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As a response to the survey manipulation to accommodate for equal sample sizes, a chi-square 

test was conducted to determine whether there were no differences in the demographic 

distribution of the six surveys (“The Chi squared tests,” n.d.).  Fortunately, each categorical 

variable (gender, age, and country) had a chi-square statistic (χ2) that was not statistically 

significant (p >.05), demonstrating that the null hypothesis (no differences between six 

conditions) was not rejected (see Table 1).  This signified that the six conditions had relatively 

similar proportions of survey participants in the gender, age, and country distributions, despite 

the survey manipulation and data screening.  The demographic distributions and calculations for 

the chi-square tests across the six surveys are in the attached Excel files and USB. 

 

Table 1 Chi-Square Test for Demographic Distribution Across Six Survey Conditions 

 

Chi-Square χ2 statistic in 2x3 Survey Experiment (n = 642) 

Categorical Variable χ2 Statistic Degrees of 
Freedom P-Value 

Gender Distribution 4.55 5 0.47 
Age Distribution 5.29 10 0.87 
Country Distribution 14.58 10 0.15 

 

Table 2 Sample’s Demographic Profile 

 

Categorical 
Variable Type Percent 

Gender Male 61.8 
Female 38.2 

Age 
30 or younger 44.9 
31-59 51.2 
60 or older 3.9 

Country 
United States 58.4 
India 35.2 
Other 6.4 
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In terms of the demographic profile across the 642 responses (Table 2), 61.8% of survey 

respondents were male, with females at 38.2%.  The majority of survey participants were aged 

31-59 (51.2%).  Most respondents were from the United States (58.4%) and India (35.2%).  This 

was not surprising as MTurk studies have consistently found that, while the MTurk has workers 

from over 100 countries, these workers were primarily from the United States and India (Casler, 

Bickel, & Hackett, 2013; Mason & Suri, 2012).   

 

All subsequent analyses were conducted using the R statistical software, version 1.0.136, in 

conjunction with the following libraries:  psych (for the Cronbach’s alpha reliability) car (for 

Levene’s test for homogeneity of variance), compute.es (for effect sizes), and pastecs (for 

descriptive statistics). 
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Analysis and Results 
 

I. Technology Adoption 

 

For this section, a reliability test, a summary of the descriptive statistics of the survey data, and 

a two-way analysis of variance (ANOVA) analysis was conducted to provide an assessment on 

the effects of the product (two levels) and involvement (three levels) factors on behavioral 

intention.  Furthermore, planned comparisons within groups and across groups were evaluated 

to verify the four hypotheses. 

 

Reliability 

 

As a three-item scale was used to measure behavioral intention, Cronbach’s alpha was calculated 

to determine the reliability of the three items to measure behavioral intention (Field et al., 2012). 

Cronbach’s alpha for the behavioral intention scale was 0.95, which is above the minimum 

recommended threshold of 0.7 for reliable measures (Field et al., 2012).   

 

Descriptive Statistics 

 

For the rest of the analysis, the three item scores were summed up to provide one intention score 

per participant in the study.  In addition, behavioral intention was referred to as intention 

throughout the rest of the study.  Using the intention scores, the means and standard deviation 

were generated for each of the six groups (Table 3).  From the six groups, the condition with the 

highest intention was the co-creator, Nike running shoes group (M = 16.64, SD = 2.99).  This 

provided some initial support for H4, which stated that the highest intention to adopt 3D printing 

amongst consumers would be for a customized product with co-creator involvement.  

Interestingly, each involvement level had higher intention in the Nike running shoes group than 

in the Fitbit One group, which suggested that intention could be higher for a customized product 
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over a standard product.  This indicated that H1 potentially had some validity.  Within each 

product group in terms of consumer involvement, intention was the highest when the consumer 

was a co-creator in the process.  For the Fitbit One, intention spiked 18% when consumers 

switched from minimal involvement to co-creator involvement, and then this decreased by 9% 

when consumers became prosumers.  The trend was similar, though on a smaller scale, in the 

Nike running shoes group with intention rising by 4% and then falling by 6% as consumer 

involvement increased in the process.  Based on the intention scores for the combined co-creator 

and prosumer groups, it appeared that intention was higher with more engagement in the process 

overall compared to minimal involvement (base category) in both product categories, suggesting 

the validity of H2.  Furthermore, intention was higher as a co-creator compared to a prosumer 

under both product categories, providing initial support for H3.  The mean differences and 

comparisons were further tested for statistical significance in the following ANOVA analysis.   

 

Table 3 Descriptive Statistics  

 

Condition n mean Standard 
Deviation 

MIN FITBIT 107 12.98 5.14 
MIN NIKE 107 15.93 3.54 

CO-CREATOR FITBIT 107 15.35 3.55 
CO-CREATOR NIKE 107 16.64 2.99 
PROSUMER FITBIT 107 14.00 4.49 
PROSUMER NIKE 107 15.70 3.75 

 

In terms of the dispersion of intention scores, the variation was the largest in the minimal 

involvement, Fitbit One condition (SD = 5.14).  This could be attributed to consumers being very 

interested in using the 3D printing technology and others being deterred from the costs of 3D 

printing a standard product that offered only one customization feature.  Also, the least variation 

in intention scores was found in the co-creator, Nike running shoes condition, indicating that 
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consumer responses were consistent (with higher intention).  In this group, the minimum score 

was 9 and the maximum score was 21, which was a tighter range than the minimal involvement, 

Fitbit One group (minimum score of 3, maximum score of 21).  

 

After the descriptive statistics were calculated, Levene’s test was computed to assess whether 

the variance from intention was different amongst the six groups.  This test reviewed whether 

the homogeneity of variance assumption was maintained in the experiment, a key ANOVA 

assumption (Field et al., 2012).  Unfortunately, Levene’s test demonstrated that the assumption 

was violated, F(5, 636) = 7.54, p < .001, meaning that the null hypothesis that the variances 

between groups were equal was rejected.  Nevertheless, Field et al. (2012) warned that this could 

happen for sample sizes that were large and affirmed that the ANOVA was robust enough 

regarding the violation when sample sizes were large and equal.  In summary, “violating this 

[homogeneity of variance] assumption only matters if you have unequal group sizes; if you don’t 

have unequal group sizes, the assumption is pretty much irrelevant and can be ignored” (Field et 

al., 2012, p. 373).   Fortunately, this study had a large sample of 642 respondents, with equal 

sample sizes of 107 participants in each of the six conditions, so the violation of the homogeneity 

of variance assumption was disregarded due to the projected robustness of the ANOVA. 

 

Two-Way ANOVA and Interpretation 

 

An ANOVA is a useful method of comparing the effect of different means across multiple groups 

on the dependent variable, where the null hypothesis that all group means are equal is tested.  

The ANOVA is an omnibus test, signifying that it assesses whether there is a statistically 

significant effect, though does not provide an indication on how the effect is broken down (Field 

et al., 2012).  A two-way ANOVA was conducted to measure whether the two independent 

variables (product and involvement) had any main effects or an interaction effect on the 

dependent variable (intention). 
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The ANOVA generated a series of F-ratios (Output 1) for each independent variable and the 

interaction variable.  The F-ratio is a measure of the ratio of the variation that is explained by the 

model and the unexplained variation.   

 

Output 1 ANOVA Table (Type III tests) 

 
Response: BI 
                       Sum Sq   Df   F value         Pr(>F)     
(Intercept)           146407    1     9274.6892 < 2.2e-16 *** 
Product                 632         1     40.0389        4.698e-10 *** 
Involvement            273         2     8.6499          0.0001966 *** 
Product:Involvement   80         2     2.5228          0.0810370 .   
Residuals              10040      636                         

 

There were significant main effects for the product factor, F(1, 636) = 40.04, p < .001, and the 

involvement factor, F(2, 636) = 8.65, p < .001.  The main effect for the product factor showed 

that, regardless of the level of involvement in the 3D printing process, consumers’ intention 

would be affected by whether they could 3D print a Fitbit One or a pair of Nike running shoes.  

Similarly, for the involvement factor, consumers’ intention to adopt the technology would be 

affected by how involved they were in the process, despite the product that they would be printing.  

Unfortunately, there was no significant interaction effect, F(2, 636) = 2.52, p = .08.  This meant 

that the effect of involvement in the 3D printing process did not generate a significant effect 

amongst consumers’ intention if they were to switch products.  The main effects of both factors 

are displayed in Graphs 1-2.  

 

In addition to calculating the F-ratios for the main and interaction effects, the effect sizes of the 

product and involvement factors were also determined.  Given that this study had equal sample 

sizes amongst groups, the omega squared (ω2) measure was selected as the optimal effect size 

measure (Field et al., 2012).  This effect size represents the variance from the dependent variable 

(intention) that is explained by the main effects and interaction effect.  According to Watson’s 
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categorization of effect sizes (2016), the product factor had a medium effect size, ω2= .06, while 

the involvement factor had a small effect size, ω2 = .02.  The interaction effect had nearly a zero-

effect size, ω2 = .004.  The product factor’s variance explained a relatively high proportion of the 

variance for intention compared to the involvement and the interaction variables. 

 

Graphs 1-2 Product and Involvement Effects on Intention  

 

 
 

Planned Comparisons Analysis and Interpretation 

 

To test the four hypotheses, planned comparisons (Output 2) were input into the ANOVA 

analysis to evaluate the breakdown of the main effects of the Product and Involvement factors, 

as well as verify whether there was any statistical significance found in some of the components 

of the product-involvement interaction (even though the interaction effect overall was not 

statistically significant).   
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The first effect that was broken down was the product factor.  Consumer intention for Nike 

running shoes (M = 16.09, SD = 3.45) was higher than for the Fitbit One (M = 14.11, SD = 4.53).  

This provided an initial indication that H1 would be supported, which had stated that consumer 

intention would be higher for a customized product (Nike running shoes) over a standard product 

(Fitbit One).  In the comparison executed on the ANOVA, the mean difference between the two 

products was deemed to be significant (difference = 1.98, t = 6.33, p < .001), so H1 was supported. 

 

Output 2 Planned Comparisons 

 
Coefficients: 
                                        Estimate   Std. Error   t value    Pr(>|t|) 
(Intercept)                       15.1012     0.1568       96.305 <2e-16*** 
Product1                          0.9922      0.1568       6.328      4.7e-10*** 
Involvement1                  0.3217      0.1109       2.901      0.00385** 
Involvement2                 -0.5724      0.1920     -2.981      0.00299** 
Product1:Involvement1  -0.2422      0.1109     -2.184      0.02929* 
Product1:Involvement2   0.1005      0.1920       0.523      0.60106                   
 

The second effect that was broken down was the involvement factor.  The first comparison 

regarding involvement looked at the mean difference between minimal involvement (base 

category) and higher engagement in the 3D printing process as co-creator or a prosumer.  As 

consumer intention for minimal involvement (M = 14.46, SD = 4.65) was lower than higher 

involvement (M = 15.42, SD = 3.84), this suggested that H2 had some merit, which posited that 

consumer intention to adopt 3D printing would be higher with more engagement in the process.  

In addition, the higher intention derived from the co-creator and prosumer levels of involvement 

was fairly accurate as both levels individually had a higher intention than minimal involvement.  

The mean difference between minimal involvement and higher engagement was determined to 

be statistically significant in the ANOVA comparison (difference = 0.96, t = 2.90, p = .004), so 

H2 was supported.  
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The second comparison regarding the involvement factor was conducted between the co-creator 

and prosumer groups.  In H3, consumer intention was stated to be higher with co-creator 

involvement than prosumer involvement in the 3D printing process.  This was reflected in the 

survey results since the co-creator group had a higher intention (M = 16.00, SD = 3.34) than the 

prosumer group (M = 14.85, SD = 4.21).  Through the ANOVA comparison, this mean difference 

was demonstrated to be statistically significant (difference = 1.14, t = -2.98, p = .003).  Thus, H3 

was supported. 

 

Although the interaction effect was deemed to not be statistically significant, the effect was 

further broken down to assess whether there was a component that was statistically significant, 

such as the i) minimal involvement-higher engagement and product interaction or the ii) co-

creator-prosumer and product interaction (which was related to H4).  First, according to the 

survey results, higher involvement in the 3D printing process generated higher intention than 

minimal involvement for both product groups. For the Fitbit One group, the mean difference 

between minimal involvement and higher involvement scores was 1.69, while it was 0.24 for the 

Nike running shoes group.  In the ANOVA, the effect of higher involvement in the 3D printing 

process was statistically significant amongst the two product groups (difference = 1.45, t = -2.18, 

p = .03).  This signified that the effect of higher involvement in the process would generate 

different results depending on the type of product being printed.  Therefore, as higher intention 

in the Nike running shoes product group was already established as statistically significant, 

consumers would increase their intention to adopt 3D printing if they were more involved in the 

process (as a co-creator or a prosumer) and if they were printing a pair of Nike running shoes 

instead of the Fitbit One. 

 

Second, according to the survey data, consumers had higher intention as a co-creator than as a 

prosumer for both product groups.  The mean difference for the Fitbit One group was 1.35, while 

it was 0.94 for the Nike running shoes group.  However, the ANOVA results depicted that the 

effect of co-creator involvement over prosumer involvement in the 3D printing process was not 
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statistically significant amongst the two product groups (difference = 0.40, t = 0.52, p = .60), 

which explained partially why the interaction effect described earlier was not significant.  This 

meant that the effect of being involved as a co-creator in the process generated similar results 

amongst both products.  As a co-creator, switching from one product to another, such as from 

the Fitbit One to the pair of Nike running shoes, would not radically change the intention to 3D 

print.  Thus, H4 was not supported. 

 

Synthesis 

 

In summary, H1-H3 were supported through the ANOVA and planned comparisons analysis.  

However, H4 was not supported, highlighting that consumer intention between co-creator and 

prosumer levels of involvement would need to be further explored.  Nevertheless, the results 

provided enough support to affirm that a consumer’s intention to adopt 3D printing would 

increase with higher involvement in the process (as a co-creator or a prosumer) and by printing 

a customized product, such as a pair of Nike running shoes in this study.   

 

II. Business Model Concept 

 
Consumer Preferences: Minimal Involvement 

 

Fitbit One (n = 107) 

 

For this group, survey participants preferred to obtain their virtual design file through online 

channels (93%), particularly through an online 3D printing community (35%) and an online store 

(34%).  Consumers were open to receiving their file from the Fitbit manufacturer (34%) or a 3D 

printing company (31%).  Most respondents chose to have the 3D printing company (37%) or 

the Fitbit manufacturer (33%) to arrange the file conversion and printing service.  In addition, 

they preferred the printing service to be done at a regional location with extended 3D printing 
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services (34%) or at a local store (26%).  Nearly 75% of the group preferred to work with only 

one provider throughout the whole process, with the virtual design file, file conversion and 

printing service, and delivery service bundled together. 

 

Nike Running Shoes (n = 107) 

 

For this group, most consumers chose to procure their virtual design file through an online store 

(35%) or an online marketplace of buyers and sellers of 3D printing services (33%).  Almost 41% 

of respondents preferred to receive their virtual design file from Nike directly, and 37% of 

consumers preferred the file conversion and printing service to be organized by Nike as well.  In 

addition, the relatively highest proportion of consumers wanted to print their Nike running shoes 

at a regional location (41%).  Potential users of the technology also showed that they were more 

interested in working with only one provider throughout the process (77%), meaning that the 

three associated products and services would be completely bundled. 

 

Consumer Preferences: Co-Creator Involvement 

 

Fitbit One- Design Sub-Condition (n = 44) 

 

For this group, 41% of the 107 respondents for the co-creator, Fitbit One condition chose the 

design sub-condition.  Amongst consumers, learning how to create a virtual design file through 

online tutorials was the most popular learning method (41%).  In addition, more than one third 

of participants (36%) chose a 3D printing company as the optimal learning method provider.  

Most consumers in this group preferred to create the virtual design file by using online tools 

(82%), particularly offered by 3D printing companies (23%), online users (20%), and 3D printing 

start-ups and entrepreneurs (20%).  Consumers would be most likely to exchange their virtual 

design file for the printed product in an online marketplace of buyers and sellers of 3D printing 

products and services (34%) or in an online 3D printing community (32%).  Furthermore, 
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consumers would be most comfortable with conducting the transaction with a 3D printing 

company (43%) or with the Fitbit manufacturer (30%).  Interestingly, the majority of this group 

preferred to provide the licensing rights to their virtual design file in exchange for the printed 

Fitbit One at a discounted price (52%) instead of conducting an ordinary transaction (one-time 

access of file for the printed product for a fee) or a barter transaction.  Approximately 73% of 

consumers preferred to work with one provider with the learning material and guidance on how 

to create the virtual design file, file software or access to online tools to create the file, file 

conversion and printing service, and delivery service completely bundled in one product offering. 

 

Fitbit One- Printing Sub-Condition (n = 63)  

 

For this group, 59% of the 107 respondents for the co-creator, Fitbit One condition chose the 

printing sub-condition.  Almost all the participants in this group preferred to obtain their virtual 

design file through online channels (94%), especially in an online 3D printing community (35%).  

However, though the majority chose online channels as the ideal location for their virtual design 

file, nearly 35% of respondents preferred to receive the file from the Fitbit manufacturer, higher 

than with a 3D printing company (22%).  A significant proportion of consumers preferred to 

learn how to 3D print their Fitbit One through online tutorials (60%), and 33% of users wanted 

a 3D printing company to provide that learning.  Similar to the results from the design sub-

condition, it was no surprise that most respondents preferred to receive their four products and 

services bundled together from one provider (68%). 

 

Nike Running Shoes- Design Sub-Condition (n = 52)  

 

For this group, 49% of the 107 respondents for the co-creator, Nike running shoes condition 

chose the design sub-condition.  Consumers demonstrated a preference for online tutorials as the 

optimal learning method to create a virtual design file (60%), with an even split between a 3D 

printing company (23%), the Nike manufacturer (23%), and a 3D printing start-up/entrepreneur 
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(23%) as the preferred learning method provider.  To create the virtual design file, a relatively 

high proportion of consumers chose to use the online tools provided by a 3D printing company 

(23%), online users (21%), and the Nike manufacturer (19%).  Potential users would be most 

open to exchanging their virtual design file for the printed product in an online store (37%) or an 

online 3D printing community (31%), with a preference to conducting the transaction with a 3D 

printing company (29%), the Nike manufacturer (23%), and online users (23%).  Like the Fitbit 

One counterpart, the consumers in this group also preferred to provide the licensing rights to 

their virtual design file in exchanged for the printed pair of Nike running shoes (54%).  Nearly 

58% of the participants chose to have their four products and services bundled together and 

offered by one provider. 

 

Nike Running Shoes- Printing Sub-Condition (n = 55) 

 

For this group, 51% of the 107 respondents for the co-creator, Nike running shoes condition 

chose the design sub-condition.  Participants preferred to procure their virtual design file from 

an online 3D printing marketplace (40%) or an online 3D printing community (27%).  Consumers’ 

top provider of the virtual design file was the Nike manufacturer (49%).  They preferred to learn 

how to use the 3D printer through online tutorials (35%).  Their optimal providers for guidance 

on the 3D printing process were a 3D printing company (31%) and the Nike manufacturer (29%).  

These consumers primarily wanted to receive their four products and services bundled together 

from one provider (64%).  

 

Consumer Preferences: Prosumer Involvement 

 

Fitbit One (n = 107) 

 

For this group, the survey’s participants preferred to learn how to create a virtual design file 

through online tutorials (53%), and learn from a 3D printing company (36%) or the Fitbit 
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manufacturer (23%). To create the virtual design file, consumers selected using online tools 

provided by a 3D printing company (28%) online users (20%), and the Fitbit manufacturer (19%) 

as their top choices.  Most of the group chose to learn how to use a 3D printer through online 

tutorials (53%), with most consumers preferring to learn from a 3D printing company (34%), the 

Fitbit manufacturer (24%), or online users (22%).  Almost two thirds of the potential technology 

users preferred working with one provider with all five products and services offered together in 

a bundle (65%).  Regarding guidance in the 3D printing process, respondents preferred receiving 

support on the virtual design file aspect (62%).  

 

Nike Running Shoes (n = 107) 

 

For this group, the survey’s respondents preferred learning how to create a virtual design file 

through online tutorials (59%) and learning from the Nike manufacturer (25%), online users 

(24%), or a 3D printing company (22%).  To create the virtual design file, the top preference 

amongst consumers was using online tools provided directly by Nike (29%), with online tools 

provided from 3D printing start-ups and entrepreneurs at a distant second (19%).  Consumers 

also selected online tutorials as the preferred learning method for learning how to use the 3D 

printer (58%) with an equal proportion of consumers choosing to learn from the Nike 

manufacturer (28%) and from online users (28%).  Again, most consumers preferred to receive 

their five products and services bundled in one product offering from one provider (64%).  

Finally, in terms of where consumers wanted guidance in the 3D printing process, the virtual 

design file aspect of the process was selected as the area where consumers needed the most 

support (57%). 
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Figure 3 Map of Top Consumer Preferences Across Six Conditions 

 
Minimal Involvement Co-Creator Involvement Prosumer Involvement 

Fitbit One: Find file in online 3DP 

community (35%) and purchase file 

from Fitbit (34%); have file 

converted and printed at a regional 

location (34%), which is arranged 

by a 3DP company (37%); bundling 

preference: all three products 

bundled with one provider (75%). 

 

Fitbit One Design: Learn how to 

design by online tutorials (41%), 

provided by a 3DP company (36%); 

create file by using online tools 

provided by a 3DP company (23%); 

exchange file for product in online 

3DP marketplace (34%) with a 3DP 

company (43%) by licensing the file 

(52%); bundling preference: all four 

products bundled with one provider 

(73%). 

Fitbit One Printing: Find file in 

online 3DP community (35%) and 

purchase file from Fitbit (35%); 

learn how to 3D print from online 

tutorials (60%), provided by a 3DP 

company (33%); bundling 

preference: all four products 

bundled with one provider (68%). 

Fitbit One: Learn how to design by 

online tutorials (53%), provided by 

a 3DP company (36%); create file 

by using online tools provided by a 

3DP company (28%); learn how to 

3D print from online tutorials 

(53%), provided by a 3DP company 

(34%); bundling preference: all five 

products bundled with one provider 

(64%); needs most guidance on 

design aspect of entire production 

process (62%). 

Nike Running Shoes: Find file in 

online store (35%) and purchase file 

from Nike (41%); have file 

converted and printed at a regional 

location (41%), which is arranged 

by Nike (37%); bundling 

preference: all three products 

bundled with one provider (77%). 

Nike Running Shoes Design: Learn 

how to design by online tutorials 

(60%), provided by a 3DP company 

(23%), 3DP start-up (23%), and 

Nike (23%); create file by using 

online tools provided by a 3DP 

company (23%); exchange file for 

product in online store (37%) with a 

3DP company (29%) by licensing 

the file (54%); bundling preference: 

all four products bundled with one 

provider (73%). 

Nike Running Shoes: Learn how to 

design by online tutorials (59%), 

provided by Nike (25%); create file 

by using online tools provided by 

Nike (29%); learn how to 3D print 

from online tutorials (58%), 

provided by Nike (28%) and online 

users (28%); bundling preference: 

all five products bundled with one 

provider (64%); needs most 

guidance on design aspect of entire 

production process (57%). 
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Nike Running Shoes Printing: Find 

file in online 3DP marketplace 

(40%) and purchase file from Nike 

(49%); learn how to 3D print from 

online tutorials (35%), provided by 

a 3DP company (31%); bundling 

preference: all four products 

bundled with one provider (64%). 

 

Value Capture 

 

For the different units of business (McGrath, 2010) across the six conditions, the most frequently 

selected range for the maximum willingness to pay above the $120 market price was the $15-

$30 range, except for the co-creator, Nike running shoes group.  In this condition, the relatively 

most common range was the $45-$60 range (26%).  This indicated a potential for future 

profitability if consumers were to increase their interest in 3D printing customized products as 

co-creators.  Nevertheless, the unit of business with the largest value (multiplying the high end 

of each range by the number of responses) was the co-creator, Fitbit One group at $4,365.  The 

second and third largest units of business were in the Nike groups, with the minimal involvement 

condition at $4,261, and the co-creator condition at $4,245.  These results could be attributed to 

the fact that the co-creator, Fitbit One condition offered consumers a product with a smaller 

degree of product customization, which may have been viewed as less technical for consumers 

to deal with than printing or designing a pair of Nike running shoes with multiple features (Kim 

et al., 2007); but also offered consumers more involvement in the process, bringing up potential 

users’ perceived value of the product (Rayna & Striukova, 2016).  Please see the Appendices 

for the full breakdown of premium range selection and calculations of the unit of business 

amongst the six conditions.  
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Synthesis 

 

Overall, consumers were more interested in engaging with a 3D printing company or the 

manufacturer of the product throughout the 3D printing process, preferring to conduct 

transactions through online channels, especially online stores, online 3D printing marketplaces, 

and online 3D printing communities.  As for the preferred learning method for developing the 

virtual design file and/or operating the 3D printer, online tutorials was selected consistently as 

the top choice amongst participants.  Furthermore, consumers in the minimal involvement 

conditions preferred their products to be printed at a regional location with extended 3D printing 

services.  Interestingly, in the co-creator groups, there was a lower proportion of consumers who 

chose to contribute the design in the Fitbit One condition (41%), compared to the Nike group 

(49%).  Participants were potentially more motivated to provide the virtual design file for the 

pair of Nike running shoes, which offered more customization features than the Fitbit One to 

work with.  For the prosumer involvement conditions, most respondents preferred to receive 

assistance with creating the virtual design file (Fitbit One at 62%, Nike running shoes at 57%) 

versus other aspects of the process (printing the product and post-production).  Also, most 

consumers chose to have their products and services completely bundled and offered by one 

provider in all six conditions.  These preferences provided a blueprint of potential value 

propositions that consumers would be interested in receiving from 3D printing providers, 

whether a 3D printing company or the manufacturer of the product.  Finally, the value capture 

results showed that consumers placed the highest dollar value on co-creating a Fitbit One.  It may 

be worthwhile to further explore the consumer preferences for this group as this unit of business 

has the largest perceived value amongst consumers. 

 

III. Potential Barriers 

 

For this optional question on possible barriers to 3D printing consumer products, consumers 

could provide multiple answers.  Approximately 64% of the entire sample (n = 408) provided 
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usable responses on their perceived barriers to the technology. Nearly 60% of respondents 

believed that cost was a significant barrier to 3D printing consumer products, with 21% citing 

the lack of knowledge and expertise as another major barrier.  Also, 18% of consumers believed 

that concerns with the quality assurance, reliability, and aesthetics of the printed products was an 

inhibitor of using the technology.  In addition, potential users also addressed complexity (9%) 

and accessibility to 3D printing products (particularly in finding the appropriate printing 

materials and the virtual design file) (8%) as key barriers to technology usage.  Please see the 

Appendices for the full list of cited barriers. 
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Discussion and Conclusion 
 

Research Discussion 

 

The emerging technology, 3D printing, has the potential to massively disruptive consumer 

products manufacturing as consumers would have the ability to print any product to their 

specifications and become producers.  Furthermore, given the current trends towards increased 

customer competence (Prahalad & Ramaswamy, 2000), and open innovation through online 

platforms (Rayna et al., 2015, Wirtz et al., 2010), 3D printing would enable consumers to further 

engage with 3D printing providers through multiple channels, and foster direct participation in 

the creation process.  To avoid becoming irrelevant to consumers, and benefit from the 

possibilities that 3D printing could offer in terms of manufacturing efficiencies and product 

customization for firms and consumers (Bogers et al., 2016), companies must be proactive and 

address two key points: 1) what factors could drive consumers to adopt the 3D printing 

technology in the future, and 2) how can these companies adapt their business models to 

adequately create value and capture value from consumers (Baden-Fuller & Haefliger, 2013).  

As consumer involvement in the 3D printing process and product customization are posited to 

impact consumers’ perceived value of the technology (Bogers et al., 2016; Rayna & Striukova, 

2016), which affect both technology adoption and value capture (Jung et al., 2014; Rayna & 

Striukova, 2016), these two factors were assessed in this study to determine drivers of future 

usage of the technology as well as to set up an initial business model concept.  In addition, four 

hypotheses were incorporated into the study to test whether consumer intention to use the 

technology was higher with a customized product over a standard product (H1), whether 

intention was higher with more engagement in the process (H2), whether intention was higher 

with a co-creator level of involvement than a prosumer level of involvement (H3), and whether 

intention was highest for a customized product in a co-creator structure (H4). 
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Research Findings 

 

• In the sample (N = 642), consumer intention was the highest in the co-creator, Nike 

running shoes group (M = 16.64, SD = 2.99). 

• In the technology adoption analysis, H1-H3 were supported, indicating that consumer 

intention would rise with increased involvement in the process (as a co-creator or a 

prosumer), and by printing a customized product.   

• In the technology adoption analysis, H4 was not supported, signifying that changing from 

a prosumer to co-creator would not yield a significantly different result for consumer 

intention when switching products, such as from a standard product to a customized 

product. 

• For the business model concept, consumer preferences across all six conditions had a few 

common themes.  First, they were primarily interested in working with a 3D printing 

company or the manufacturer of the product that they wanted to print.  Second, they 

preferred to conduct their 3D printing transactions on online stores, online 3D printing 

marketplaces, and online 3D printing communities.  Third, consumers chose online 

tutorials as their optimal method of learning how to create a virtual design file or operate 

a 3D printer.  Fourth, they preferred bundling their 3D printing products and services with 

one provider.   

• For the business model concept, the largest unit of business (highest dollar value the 

consumer was willing to pay) of all six conditions was for the co-creator, Fitbit One group. 

• For potential barriers, the five most commonly cited barriers to 3D printing usage (n = 

408) were costs (60%), lack of knowledge and expertise (21%), quality assurance and 

reliability of the product (18%), complexity (9%), and accessibility (8%). 
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Implications for Industry 

 

Based on the study’s findings, companies should focus their efforts on two dimensions.  First, 

regarding the technology adoption findings, consumers’ intention to use 3D printing increased 

when the consumer was involved in the process as either a co-creator or a prosumer, and when 

the consumer had the option to 3D print a product with multiple customization features.  Hence, 

a consumer goods manufacturer should assess the viability of a 3D printing product offering that 

allows consumers higher involvement in the production process, working with a customized 

product.  If a firm were to select the co-creation structure, the company’s contribution should be 

the virtual design file, given that 51% of consumers in the customized product group indicated a 

preference for contributing the printing aspect of the 3D printing process.  Most consumers 

preferred obtaining the virtual design file of the product in online channels, particularly in online 

3D printing marketplaces and online 3D printing communities; however, nearly half of 

consumers also elected to purchase the file from the product manufacturer directly.  Hence, the 

firm should act upon these preferences and either partner with these online communities and 

marketplaces to use their channels as a forum to directly engage with consumers or set up a 

company-hosted 3D printing community that is then led by online users (Rayna et al., 2015).  

Since consumers chose online tutorials as their preferred learning method in operating a 3D 

printer, the company could use the firm’s own website to provide these tutorials to the consumer 

or the company could partner with a 3D printing company to offer jointly-led online tutorials (as 

consumers also indicated a preference to work with this provider).   

 

If a firm were to engage with prosumers printing a customized product, firm involvement in this 

production structure would be minimal; however, the firm would still be relevant by providing 

complementary advisory services to potential users (Bogers et al., 2016).  Consumers selected 

online tutorials as their optimal learning method for learning how to create a virtual design file 

and learning how to operate the printer, and selected the product manufacturer as the ideal 

provider.  Furthermore, consumers indicated a preference to use the manufacturer’s online tools 
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to create the virtual design file, and highlighted a need for guidance on the design aspect of the 

entire 3D printing process.  To respond to these consumer requirements, the company could 

create an online website or attach itself to a 3D printing community to post online tutorials on 

how to create the product of interest, with complementary tools and guidance to assist with virtual 

design file development.  Thus, for both scenarios of consumer involvement for a customized 

product, the company would remain heavily involved in either contributing the design as co-

creator with the consumer or in providing complementary services, guidance, and online tools to 

assist prosumers with their 3D printing. 

 

Second, regarding the business model concept’s findings, the unit of business with the highest 

value was the co-creator, standard product condition.  This result was somewhat surprising given 

that the standard product in the study offered consumers only one feature to customize.  

Nevertheless, the values of the units of business demonstrated that, while consumer intention 

reflected a preference for the co-creator involvement, customized product condition, the 

consumers’ perceived costs and benefits of the different conditions showed a distinct picture.   

Consumers seemed to be more willing to pay a higher value for a more basic product, which may 

be attributed to consumers finding more value in a product’s ease of use (Kim et al., 2007) than 

its customization.  If the firm considers providing a basic product with consumers involved as 

co-creators, then the firm should focus on contributing the design as 59% of consumers indicated 

a preference for being in charge of the printing aspect.  Since most consumers preferred to obtain 

their virtual design file through online channels, particularly through a 3D printing community, 

and to purchase the file directly from the product manufacturer, the company should set up an 

online presence or partner with an online 3D printing community to arrange the virtual design 

file transactions with consumers.  Using this online presence, the company could also provide 

online tutorials to consumers on how to operate the 3D printer or engage in jointly-led tutorials 

with a 3D printing company. 
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All in all, firms have various factors to consider when determining the optimal 3D printing value 

proposition for consumers to generate the most value capture, a core component of the business 

model (Baden-Fuller & Haefliger, 2013).  If consumer products manufacturers want to focus on 

the unit of business that would capture the potentially highest value in the current and near future 

state, they should concentrate their efforts on responding to consumer preferences in the co-

creator, standard product condition, and create awareness of the 3D printing technology’s 

benefits to potential consumers.  In addition, this could be an opportunity for firms to further 

instruct consumers on how to use the 3D printing technology, which would ease concerns on the 

technology’s complexity.  This would decrease the negative impact of the knowledge and 

complexity barriers, cited as top barriers to 3D printing by consumers in the study.  However, if 

companies choose to further develop multiple value propositions to increase consumer intention 

to adopt the technology in the future, they could provide consumers with value propositions that 

would motivate them to be involved as co-creators or prosumers in the printing process and allow 

them to customize the product with multiple customization features.  These options could boost 

monetization possibilities in the future state as adoption intention eventually leads to actual 

technology usage (Venkatesh et al., 2003), once barriers, such as costs are mitigated (Kim et al., 

2007; Laukkanen, 2016).  Firms should maintain regular dialogue with consumers (Prahalad & 

Ramaswamy, 2000) to ensure that either the customized product does not become too complex 

to print or design, or that the standard product does not lose its appeal to consumers. 

 

Implications for Academia 

 

This study reviewed the impact of two factors on behavioral intention to adopt 3D printing, which 

served as a proxy for future usage of the technology (Venkatesh et al., 2003).  Following on 

Venkatesh et al.’s approach (2012) on setting up the right context for impactful research, my 

study aimed to establish an appropriate research design that would reflect factors that were 

important to a consumer’s decision in adopting the 3D printing technology.  In the review of the 

literature, two factors were continuously mentioned to influence a consumer’s perceived value 
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of the 3D printing technology: higher involvement in the process and the ability to customize 

(Bogers et al., 2016; Rayna & Striukova, 2016).  In turn, a consumer’s perceived value of the 

product impacted technology adoption (Jung et al., 2014; Kim et al., 2007).  Each factor had 

multiple levels; however, to keep my research study simple enough to experiment with different 

conditions, I decided to break down product customization into two levels (standard product and 

customized product), while breaking down consumer involvement into three levels (Rayna et al., 

2015).  This provided a 2x3 research design that allowed me to experiment with six different 

groups. 

 

In the two-way ANOVA, the two factors had significant main effects on behavioral intention, 

though the interaction effect was not significant.  To test my hypotheses, I evaluated the 

breakdown of the main effects and the interaction effect to determine whether there were any 

significant effects between certain subgroups.  I found significant effects for the mean differences 

between the two product groups, supporting H1 that behavioral intention was higher for the 

customized product; between the minimal involvement and higher involvement groups (co-

creator and prosumer), supporting H2 that behavioral intention was higher with more consumer 

engagement in the process; and between the co-creator and prosumer groups, supporting H3 that 

behavioral intention was higher with co-creator involvement than prosumer involvement.  

Interestingly, I also found a mean difference that was significant in one of the components of the 

interaction effect.  This was the minimal involvement-higher engagement and product interaction.  

Essentially, this indicated that higher involvement in the process would produce different results 

amongst the two products.  Given that higher intention in the customized product group 

(compared to the standard product group) was already significant, this implied that behavioral 

intention would increase if consumers were more engaged in the 3D printing process and were 

printing a customized product.  However, when reviewing the other component of the interaction 

effect, the co-creator-prosumer and product interaction, the effect between the co-creator and 

prosumer levels of involvement was comparable across both products and did not generate a 

significant mean difference (and partially why the interaction effect was not significant).  This 
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meant that changing from a prosumer to a co-creator in the 3D printing process would not 

significantly raise intention when switching from a standard product to a customized product, 

signifying that H4 was not supported.  Despite not finding support for H4, a key learning from 

these planned comparisons was that it was worthwhile exploring the breakdown of the interaction 

effect, despite a non-significant effect.  This was because one component of the interaction effect 

was significant, providing enough support to affirm that behavioral intention would increase if 

the consumer were to engage further in the 3D printing process as a co-creator or a prosumer, 

and if the consumer were to switch to a customized product.   

 

Furthermore, insights on consumers’ perceived barriers to technology adoption could be a good 

starting point to develop a barriers framework for 3D printing specifically as Laukkanen (2016) 

had done for Internet and mobile banking services technologies.  In the study, consumers cited 

costs and quality of products as two major inhibitors of 3D printing adoption, as well as lack of 

knowledge and expertise, complexity, and accessibility to the technology.  

 

Limitations 

 

Although the two factors for the experimental design were found to generate significant main 

effects on behavioral intention, one limitation of the ANOVA was that the analysis consisted of 

ratios of variance to determine whether mean differences were significant between groups.  The 

study focused only on the linkages between the two factors and their sub-groups on behavioral 

intention, but did not provide an indication on whether those two factors were the best predictors 

of behavioral intention overall.  There could be other factors that could have a stronger impact 

on behavioral intention to use 3D printing; however, these were not explored in the study.   

 

Another limitation was the use of the Nike running shoes and the Fitbit One products to represent 

the customized product and the standard product used for the 2x3 experiment.  The pair of Nike 

running shoes could have had stronger brand recognition than the Fitbit One and, consequently, 
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brought up intention scores (Lu et al., 2014).  To avoid this brand recognition bias issue in the 

future, an improvement could be made to use the same product for the standard product and 

customized product conditions, and simply change the number of features that could be 

customized in the conditions.  This would provide a comparison between two products where the 

sole difference would be the number of customization features. 

 

Conclusion 

 

When 3D printing technology reaches maturity, and is readily available to consumers, there will 

be a wide range of possibilities for product customization and involvement in the production 

process.  As consumers are already engaged with companies in online platforms, providing 

valuable user input on existing products, 3D printing would enable consumers to further 

participate in the production process alongside companies as co-creators. Nevertheless, for 

companies to take advantage of the proposed benefits of 3D printing, they must be willing to 

incorporate consumer preferences into their 3D printing value propositions to capture the most 

value from consumers in the future state and still be relevant amongst consumers.  This is 

important because consumers would have the ability to become producers and companies in 

consumer goods manufacturing would have to prepare for this technological development by 

experimenting with new business models that are consumer-centric.  As demonstrated in the 

survey results, companies are still relevant in all levels of consumer involvement, even when 

consumers are prosumers.  However, though product customization and engagement in the 

process bring up consumers’ perceived value of the technology, which increases both value 

capture and technology adoption, there are still consumer barriers to technology usage.  These 

include financial and learning costs in operating a 3D printer and/or in creating the virtual design 

file, as well as quality concerns, that consumer goods manufacturers need to consider when 

developing their 3D printing product offerings.   
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Appendices 
 
 
Potential Perceived Barriers 
 
 

Cost	 Quality/Durability/Aesthetics	 Knowledge	and	
Training	 Complexity	 Accessibility	

244	 74	 84	 37	 34	
59.80%	 18.14%	 20.59%	 9.07%	 8.33%	

 
 

Awareness	 Time	 Technological	
Capability	 Usefulness	

16	 19	 24	 21	
3.92%	 4.66%	 5.88%	 5.15%	

 
 
Units of Business Breakdown (from highest to lowest perceived value) 
 

Co-Creator,	Fitbit	One	 Responses	 Proportion	 Dollar	
Value	

$0-	I	would	not	be	
willing	to	pay	anything	
on	top	of	the	market	
price.	 10	 9.35%	 0	
$0-$15	 10	 9.35%	 150	
$15-$30	 30	 28.04%	 900	
$30-$45	 23	 21.50%	 1035	
$45-$60	 18	 16.82%	 1080	
More	than	$60	 16	 14.95%	 1200	

	   4365	
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Minimal	Involvement,	
Nike	 Responses	 Proportion	 Dollar	

Value	

$0-	I	would	not	be	
willing	to	pay	anything	
on	top	of	the	market	
price.	 11	 10.28%	 0	
$0-$15	 11	 10.28%	 165	
$15-$30	 26	 24.30%	 676	
$30-$45	 22	 20.56%	 990	
$45-$60	 23	 21.50%	 1380	
More	than	$60	 14	 13.08%	 1050	

	   4261	
	    

Co-Creator,	Nike	 Responses	 Proportion	 Dollar	
Value	

$0-	I	would	not	be	
willing	to	pay	anything	
on	top	of	the	market	
price.	 8	 7.48%	 0	
$0-$15	 20	 18.69%	 300	
$15-$30	 26	 24.30%	 780	
$30-$45	 13	 12.15%	 585	
$45-$60	 28	 26.17%	 1680	
More	than	$60	 12	 11.21%	 900	

	   4245	
	    

Prosumer,	Nike	 Responses	 Proportion	 Dollar	
Value	

$0-	I	would	not	be	
willing	to	pay	anything	
on	top	of	the	market	
price.	 15	 0.140186916	 0	
$0-$15	 15	 0.140186916	 225	
$15-$30	 24	 0.224299065	 720	
$30-$45	 17	 0.158878505	 765	
$45-$60	 23	 0.214953271	 1380	
More	than	$60	 13	 0.121495327	 975	

	   4065	
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Minimal	Involvement,	

Fitbit	One	 Responses	 Proportion	 Dollar	
Value	

$0-	I	would	not	be	
willing	to	pay	anything	
on	top	of	the	market	
price.	 17	 15.89%	 	
$0-$15	 18	 16.82%	 270	
$15-$30	 33	 30.84%	 900	
$30-$45	 17	 15.89%	 765	
$45-$60	 11	 10.28%	 660	
More	than	$60	 11	 10.28%	 825	

	   3420	
	    

Prosumer,	Fitbit	One	 Responses	 Proportion	 Dollar	
Value	

$0-	I	would	not	be	
willing	to	pay	anything	
on	top	of	the	market	
price.	 15	 14.02%	 0	
$0-$15	 19	 17.76%	 285	
$15-$30	 41	 38.32%	 1230	
$30-$45	 18	 16.82%	 810	
$45-$60	 9	 8.41%	 540	
More	than	$60	 5	 4.67%	 375	

	   3240	
	    

 
 
 
 


