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tangible and profitable makes company-led open source hardware projects suspicious to be really “open” 
to contributors. Community has been identified as the critical driver in many open projects. By 
reviewing the evolution of company-community interactions over time and different community 
behaviors in different open development context, authors in this paper hope to identify best community-
company interaction forms for open source hardware companies. Using grounded theory and case 
studies, we construct a framework to describe and identify company community’s different behaviors 
and different roles. 
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1 INTRODUCTION 

Free contributors have shown their willingness to participate in distributed, collaborative production of 

large/complex software projects (von Hippel 2001; Way 2002; Weber 2004; Bagozzi & Dholakia 

2006). More recently, researchers have started to explore the viability of open source as a design 

model in the hardware realm, formulating the research field of open design, open source design, open 

source hardware and open source product development (Rubow 2008; Mellis & Buechley 2012; 

Kyriakou & Nickerson 2014; Moritz et al., 2016). In recent years, emergence of cheaper hardware 

development tools and maker spaces allow people to participate in global open source hardware 

projects in a distributed manner (Malinen et al., 2011; Hellenes 2016; Moritz et al., 2016). As opposed 

to an in-house product design process, in open design, volunteers discuss the product design with the 

project’s leader(s) and each other in local get-togethers or virtual online forums. In their own garages 

or local maker spaces, they refine, modify and customize the shared open source files, and then shares 

the new design back to the community. People are self-motivated to build on each other’s progress 

locally or remotely, using their own resources to advance the projects. A good example is RepRap – a 

self-replicable 3D printer project, initiated by a UK professor, but created by global volunteers, 

lowering the price of a 3D printer from over 10,000 euros to 500 euros in 2 years (Bruijn 2010). It 

shed hope that open source could one day take place in larger and more complex hardware projects. 

Though the RepRap project was initiated for a non-profit-seeking purpose, it showed the volunteers’ 

power of creating a disruptive innovation and starting a new consumer market. The RepRap project 

also gave birth to the biggest global 3D printing community, and its first spin-off startup – Makerbot. 

Unlike open source software communities, who normally have contradictory interests over the 

interests of open source spinoffs (Dahlander & Magnusson 2008), RepRap communities didn’t seem 

bothered much by this profit-seeking action. In fact, MakerBot became a superhero in the global 3D 

printing community as it provided an easier to use and better quality 3D printer for the community 

with a reasonable price. It kept all design files of all products open source and built an online 3D file 

sharing platform (http://www.thingiverse.com/) to help its community in diffusing their 3D printed 

inventions quickly. However, in 2012, MakerBot announced their go-close decision after 4 years’ 

rapid growth as a pure open source company. This decision greatly angered the global 3D printing 

community. Voices like “Makerbot betrayed open spirit!” were all over the Internet (CNET 2012). 

This event alerted other profit-seekers to reconsider the sustainability of building an opens source 

company and the role of community (Li et al., 2017) - if a project were initiated, in the very 

beginning, for a profit-seeking purpose, would people still contribute knowing someone else would 

finally take advantage of their contributions? If so, would the community’s behaviors be different 

from the ones in non-profit-seeking projects?  

In order to answer these questions, the paper is organized as follows: In Section 2, we summarize the 

relevant literature: 1) the concepts of customers and community; 2) evolution of customer-company 

interactions; 3) community contribution in non-profit-seeking context. In Section 3, we explain our 

research methods and motivations. In Section 4, we propose two qualitative frameworks of the 

community’s roles and behaviors. Then, using interview data, we summarize what factors will 

influence the community’s contribution in profit-seeking open source projects.  

2 DEFINITIONS AND LITERATURE REVIEW  

2.1 The concepts of customer and community 

In marketing research of consumer behaviors, the concept of brand community was first proposed and 

defined as a group of people who share admiration of a brand (Muniz & Thomas 2001). Research 

showed that the community being loyal to the brand was a great resource for firms in acquiring new 

product ideas, collecting user experience feedback and using their power of word of mouth which is 

higher than that of ordinary customers (Muniz & Thomas 2001; Habibi et al., 2014). Since then, brand 

community has been regarded as an important resource for companies’ marketing power. With the 

takeoff of Internet technology, communication between customers and companies and among 

customers became ubiquitous, instant and almost free of charge. Many firms built their online forums 

so that customers could be able to actively interact with companies to express their needs and 

experience and give advice or suggestions. Actually, not only customers but anyone who is interested 
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in the firm, firm brand, or firm products is able to express himself on the firm’s virtual forum and be 

heard by the internal team and other forum members. As a result, the difference between a firm’s 

customers and community is unclear. In this paper, we define community as people who have 

purchased the firm’s products or people who actively participate in the firm’s online or offline 

activities.  

2.2 Evolution of customer - company interaction in profit-seeking context 

Before the Internet age, around 1995, it was very costly for firms to directly interact with their 

customers in a large-scale way, especially for business-to-consumer model firms. Customers could 

only passively receive product information from companies, such as through TV, newspaper ads, 

fliers, posters or the yellow pages. Brandfest, a party-like get-together organized by the firm for people 

who admire a brand, was effective in building up a brand community, collecting product ideas and 

feedback, and turning passive customers into loyal ones (Muniz & Thomas 2001). In 2004, value co-

creation between customers and firms was first proposed and advocated as an effective way to 

increase the firm’s value creation (Prahalad & Ramaswamy 2004). In it, the Internet was suggested for 

use as a value co-creation platform. Since then, the company-customer relationship shifted from 

company-led to customer-centered, resulting in the emergence of new interaction forms, such as ideas 

crowdsourcing (Martinez & Walton 2013), problem solving competitions (Alexy & Reitzig 2013; 

Lakhani 2016), and the “Free and Open Source Software Movement” (Lakhani & Wolf 2005; Benkler 

2002; Dahlander 2007; von Hipel 2002).  

2.3 Community contribution in non profit-seeking contexts 

Previous studies about community contributions in non-profit-seeking contexts fall into four major 

areas – 1) open source software, 2) user innovation, 3) closed source company open innovation, 4) 

open source product development. In the open source software context, the community acts as the 

developers and users of the software. Gacek et al proposed a taxonomy of community roles based on 

their technological contribution (Gacek & Arief 2004). The four different roles include passive users, 

non-developers, co-developers, and core-developers. Passive users only download and use software, 

and seek help in the community when they encounter issues. Non-developers do similar things, but 

also contribute to the project by reporting bugs, editing documentation, suggesting new features and 

pursuing other non-development-related actions. Co-developers contribute to low-level development, 

such as fixing bugs and reviewing code. Core-developers contribute to core development, as well as 

project maintenance and new version updates.  

 

Figure 1. Taxonomy of open source software community (Gacek & Arief 2004) 

Von Hippel et al observed that people might innovate for their own utilitarian purposes (von Hippel 

2017). The innovator is therefore called a user innovator and the innovation is called user innovation. A 

user innovation may be developed by only the inventor or with the community - a group of people who 

share an interest in the project. Four types of contributors in a user innovation project were identified. 
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They are users, participators, helpers and producers (von Hippel 2017). Users contribute for the 

purpose of personal usage. Their behaviors include purchasing materials to replicate and customize 

existing solutions or to build and test their own solutions, and sharing their achievements with the 

community. They also seek help from the community forum when encountering problems during 

development. Participators contribute for learning purposes. They may or may not replicate the solution, 

but they follow the project progress to learn. Helpers contribute due to their social responsibilities, 

altruism or reciprocity. They don’t necessarily build physical products, but they offer help when people 

need it. Producers contribute because they want to capture value from the project when the solution is 

mature. They follow the project’s progress and associated new inventions closely. Producers offer help 

to the community builders in completing their inventions so that they can save R&D cost. They also test 

the invention on their products to see if they can gain technology competitiveness. 

Open Innovation is a concept invented by Chesbrough in 2003, advocating that knowledge flowing 

across organizational boundaries would create more value for companies (Gassmann et al., 2010). The 

community in the open innovation contexts acts as an external knowledge resource for firms. 

Activities, like idea crowdsourcing, were initiated by big companies such as Dell and P&G (Harhoff & 

Lakhani 2016). Most participants were brand community members who were willing to share their 

opinions, ideas or solutions on the company’s open innovation platform to help address the company’s 

internal challenges. Later, open innovation expanded to the problem-solving competition field 

(Lakhani 2016). Two roles emerged in competitions, Solvers and Interested Observers. Solvers aimed 

to provide solutions to the challenges, motivated by intrinsic motivations such as fun of solving or 

extrinsic motivations such as financial reward or job opportunities with the competition sponsors. 

Interested Observers helped to clarify problem formulations and to promote the competition in their 

social networks (Lakhani 2016). 

In non-profit-seeking open source hardware contexts, the community act as Developers and Interested 

Observers. They demonstrate collaborative, globally distributed and locally centralized characteristics 

(Moritz et al., 2016). The community behaviors are very similar to the ones of user innovation 

communities, but open source hardware project initiators are more likely to apply for open source 

licenses. For example, a project initiator would choose a restricted open source license, such as GPL, 

for the project to prohibit project commercialization by other producers. Bonvoisin further proposed 

the concept of open source product development defined as “the development of open source 

hardware products in a collaborative process permitting the participation of any person interested.” 

He argued that depending on the openness of both product and process, the community would have 

different freedom of participation, therefore resulting in different behaviors (Bonvoisin et al., 2017). 

2.4 Definition of an open source hardware firm 

The definition of open source hardware, according to the Open Source Hardware Association 

(https://www.oshwa.org/) is “Open source hardware is hardware whose design is made publicly 

available so that anyone can study, modify, distribute, make, and sell the design or hardware based on 

that design. ” To be considered as an open source hardware firm in this paper, firms are required to 

satisfy three criteria. First, firms must have at least one open source hardware product with product 

blueprints, CAD files, software code, and assembly instructions available online and licensed under an 

open source license within two years of the firm’s incorporation. The open-sourced design files need 

to demonstrate transparency, accessibility and affordability (Fjeldsted et al., 2012). Second, firms 

must demonstrate an active relationship (on average more than 1 post/per month on a forum) with their 

community. Third, firms must have already generated or have actively attempted to generate revenue 

via the open source products. 

3 RESEARCH METHODS 

3.1 Building the framework using grounded theory 

The phenomena of entrepreneurs running an open source hardware firm first emerged in around 2008. 

So far, the total volume of global open source hardware firms is still very small, making data 

collection difficult. Therefore, we choose grounded theory as our major research method (Charmaz 

2014). Unlike inductive research methods, grounded theory is very suitable for uncovering hidden 

theories or building new theories from novel social phenomenon. According to grounded theory, 
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researchers immerse themselves immediately into social activities without preselecting any existing 

theories. Using field observations, interviews, or surveys to collect qualitative data, researchers can 

use coding, tagging and grouping skills to ground a theory explaining the research questions. Then 

researchers need to compare the grounded theory to existing theory in order to determine whether the 

grounded theory is newly discovered or is just an alternative statement of an existing theory or theories 

(Charmaz 2014).  

Over four years of research, we have obtained a list of 127 open source hardware companies 

worldwide from the Open Source Hardware Association, Wevolver, and Google search. By June of 

2017, we completed interviews via Skype video or in person with 37 founders from 37 firms. The 

interviews started in June of 2015 and are continuing. The 37 firms are from 13 countries and have 

ages from 1 to 15 years. There are 2 females and 35 males in the cohort. In addition, we have 

interviewed 13 community members that were selected from M5Stack (an IoT device), OpenROV (an 

underwater drone), Ultimaker (a 3D printer), Plen (a Humanoid Robot) and Arduino (a 

Microprocessor) as these firms represent 5 different countries and 5 different product fields. The 

community interviewees behaved actively on the firms’ forums within two years after forum’s began. 

A case study approach was chosen because we wish to triangulate what we learned from interview 

data. We scraped and analyzed the forum data from OpenROV (https://www.openrov.com/) and 

Ultimaker (https://ultimaker.com/) to develop our frameworks. In order to avoid subjectivity bias, we 

had 4 scholars independently assign 150 threads randomly from each forum to a separate framework. 

Another 2 scholars each independently coded the 37 entrepreneurs’ interview scripts from our 

previous work, in which they described their community behaviors, to establish two more frameworks. 

Then we compared and merged the six frameworks into a more robust one that is shown in Figure 2 

and described further in Table 1. Finally, we compared this proposed framework with the open source 

software community taxonomy and user innovation project community taxonomy. From this work we 

determined that we hadn’t recreated one of the existing theories from another research field.   

3.2 Case choice and introduction 

OpenROV (https://www.openrov.com/) is a startup company that specializes in the design and 

manufacture of ROVs for exploration purposes. Established in 2011, it was founded by David Lang 

and Eric Stakepoles in Berkeley, California, and initially started by selling a Do It Yourself (DIY) kit, 

OpenROV. OpenROV’s design files are open sourced, allowing anyone to build and hack its designs 

for free. Due to OpenROV’s open development model, it develops and moderates a forum site where 

people can share questions and concerns. Its forum is well-documented and dates as far back as when 

the company first started, which makes it a good case study to draw data points from. Underwater 

robotics is a technology with a fast-growing market, which gave us the opportunity to look at a 

company whose market is rapidly growing.  

Another case we draw on is from the 3D printing industry. Ultimaker (https://ultimaker.com/) is one of 

the biggest players in consumer 3D printing. In 2011, Ultimaker was founded in Geldermalsen, 

Netherland and is driven to empower people with technology and innovation through 3D printing. 

Four different 3D printers are currently for sale. The first product launched was a DIY 3D printer, 

Ultimaker Original. For this printer, all the designs are also open sourced, similar to OpenROV’s first 

product. Ultimaker also provides a well-documented forum site dated to 2011, which makes it a good 

candidate for a case study. OpenROV and Ultimaker have similar length of history. Both started by 

selling open source products, then moved to proprietary mode.  

4 FINDINGS 

4.1 Community behaviors  

In order to understand community behaviors in a firm-led open source hardware project, we need to 

understand the uniqueness of open source product development. In comparison to the four contexts in 

Section 2.3, firm-led open source hardware projects have the following characteristics. 1) The project is 

initiated for a profit-seeking purpose. As a consequence, the development process has critical 

“deadlines” and the internal team will lead in making development decisions. 2) Because the project is 

open source, the community may have already formed before the products are available in the market. 3) 

The assembly process for DIY (Do-It-Yourself) projects actually provides a learning opportunity for 
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customers to understand the design of the product, making it easier for them to discover issues or bugs. 

Moreover, hands-on experience helps deepening connections between customers and products. 4) When 

the company starts to sell assembled kits, a new buyer would already have rich community resources to 

learn, fix, customize, and innovate the product on his own, as both company and community have 

already accumulated a good quantity of experience. This may accelerate the transformation of a non-

developer to a developer, making community behaviors more dynamic over time. 5) When the company 

grows bigger, a major population in the community is going to be made up of non-developers. They may 

not choose or be able to contribute to the technology, but they contribute directly to the company’s 

revenue. 6) Apart from development-related contributions, the community can provide contributions to 

external resources, such as funding resources, manufacturing resources, market information, sales 

channels and sales promotion, which could be even more important than technological contributions for 

early stage companies. Because of these differences, we see that previous frameworks have difficulties in 

explaining community behaviors in profit-seeking open source hardware projects.  

The scraped forum posts reflect the community’s online behaviors. In general, posts can be divided into 

two categories - tech-related posts (sold green boxes with color gradient in Figure 2) and non-tech posts 

(solid purple boxes in Figure 2). The tech-related posts can be further divided into four sub-categories 

according to the post content’s innovativeness. Posts about bugs and issues have the lowest degree of 

innovativeness. For example, in the OpenROV forum, many posts report a lost of camera signal. In 

Ultimaker forum, nozzle jamming and calibration issues are frequently seen. Applications of current 

products include two types of posts. One is about showcasing a new application. In the OpenROV case, 

one community member was adding a robotic arm to the body of the OpenROV2.8 with a good control 

of buoyancy so that the underwater drone could grab things. In the Ultimaker case, one community 

member tested a new filament of a polymer/wood composite with the goal of 3D-printing an object with 

the feeling of a wooden craft. Another application post shows that one community member wants to 

develop a new application but is encountering some issues. As a result, he looks for help from the 

community. A more innovative tech post is about improvement in current products. For instance, one 

community member was helping the OpenROV team to make a user interface software program, 

Cockpit, so that users could see the camera video live on their smartphone or computer. In Ultimaker, it 

was also the community who co-developed the 3D printing software, Cura, converting CAD files to 3D 

printer readable files. The most innovative posts are from community members sharing personal 

projects related to breakthroughs associated with the current product. In the OpenROV case, a 

community member from The University of Toronto shared his design of an ROV (Remotely Operated 

Vehicle) for iceberg exploration to inspire the firm and other community members.  

 

Figure 2. Categories of forum posts 

Non-tech posts include socialization activities, such as “Coffee Chats” in the Ultimaker forum and 

“Meet ups” in the OpenROV forum. Most social activities were not organized by the firm but by 

community members. Some sub-communities also formed because of language barriers or differences 

in time zone. Some posts include strategic resources. For example, in the OpenROV case, we have 

seen a Brazilian community member explaining the Brazilian market and expressing his willingness to 

assist OpenROV when they open a shop in Brazil. Posts related to logistic resources include 

suggestions about documentation, packaging and website delivery, etc. Other resources include new 

policy, new markets and personal expressions of gratitude.  
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4.2 Community’s contributions 

From interviewing 37 open source hardware startup founders, we learned that the community can 

contribute to the firm in four ways (see Table 1) in addition to purchasing the product.  

First, communities can help firms by co-developing their products. Community developers include 

three categories – core developer, feature developer and application developer - according to their 

technology contributions. This is similar to what Gacek found in the open source software community 

(Gacek & Arief 2004). To facilitate understanding, we use the OpenROV case as an example.  

In OpenROV, core developers are the community members who helped the firm develop breakthrough 

technologies such as use of a 100-meter tether (the best current market option is 50 meters) to connect, 

charge and communicate with the ROV. Entrepreneur interviewees told us that core developers were 

like the team. Actually, 31 out of 37 entrepreneurs hired their core community developers to work for 

the company. 17 out of 37 interviewees confirmed that core developers exist in their community. Most 

core developers joined the firm’s community before sales, usually when the firm had just announced 

its product idea with a prototype (for example through a Kickstarter campaign or at a Maker Fair). 

Most core developers use their own money and time to help the firm develop the products.  

Feature developers were community members who helped the firm to develop the products’ additional 

features and to open source the feature designs into the community so that other members could use 

them too. Firms may not necessarily adopt the new features in their products. For instance, in the 

OpenROV case, a community member pointed out that if the body was painted blue, sharks might 

treat the drone as a fish and bite it. OpenROV adopted this suggestion and changed the body color to 

white. However, there were other community members sharing how to design a connection to VR 

glass, but the OpenROV team didn’t adopt this option.  Rather, OpenROV helped them to develop it. 

According to the interviewees, feature developers help make the product more usable for diverse 

utilization scenarios and so increase the firm’s addressable market. Feature developers frequently 

joined the team after sales began.  

Application developers are community members who use the product in different applications. In the 

OpenROV case, there were community members showcasing their usage of OpenROV not merely in 

underwater photo shooting or treasure hunting, but also in riverbed garbage collecting and water 

quality surveillance. Application developers joined the community at a later stage when the firm has 

developed its APIs or SDKs. Application developers may also help firms enlarge the addressable 

market by illustrating more utilization scenarios and thus inspiring potential clients. Moreover, as they 

showcase their user experiences, application developers can be of great help in marketing. 

Second, the area in which the community can contribute is in product testing and improvement. 

Before sales, firms always send products to active community members to test the quality. Within our 

interviews, we haven’t observed any companies paying their community to do product testing. After 

sales, by nature, if issues have occurred, we observed that tech-capable users have attempted to solve 

the issues on their own and then to report back to the forum about how to fix the issue. There are also 

community members actively reporting their user experiences and suggestions. These two types of 

consumers are called active consumers. The active consumers help the firm greatly reduce the cost of 

testing and technical support. The founder of Lemaker (a microprocessor firm in Shenzhen, 

http://www.lemaker.org/) said, “without our community’s help, I would hire one more electronic 

engineer for testing and 2 more software engineers for technology support!” 

Third, the community can contribute to community facilitation. The community is the soul of an 

open source firm. A good community culture can trigger recurrent purchasing and increase word of 

mouth. There are three types of community facilitators – tech facilitators, non-tech facilitators and 

sharers. Tech facilitators help the community members to answer their questions. They make the 

community feel that they are being supported at any time. Non-tech facilitators organize community 

get-togethers or propose non-tech projects, helping community members to bond with each other. 

Sharers share their related personal projects to add new knowledge and perspectives to the community.  

Fourth, the community contributes to the firm’s managerial activities. Most founders, when they 

launch their product, are not experienced enough to manage the firm. Their resources for recruiting the 

right people and for connecting with the right suppliers, manufacturers and distributors are also very 

limited. According to many entrepreneur interviewees, the community performed an important role in 

helping the founders to be good leaders and managers. The community’s roles can be divided into 

mentor, resource introducer, information collector and advertiser. Mentors are community members 

who help firms to identify market needs, design requirements, a business model or financial solutions. 
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In the OpenROV case, most community mentors are in private contact with firm leads. From time to 

time, they communicate with founders through mechanisms like Google Hangout to discuss their 

opinions and suggestions about the company’s growth. The resource introducer introduces financial, 

distribution, and manufacturing resources, etc. to the company. For example, the OEM resource of 

OpenROV was introduced by a community member. An information collector shares information 

about the market, competitors, policies, new technologies and opportunities for the community. An 

advertiser writes blogs and shares firm information with the broader social media audience. Some 

advertisers can be really influential in driving a lot of traffic to the firm’s website. For example, a 

highly subscribed tech-review Youtuber one day reported on the OpenROV products in his video and 

triggered a large number of registrations on the OpenROV’s forum. 

Table 1. Summary of different contributors’ role and their behaviors 

Community Roles  

Development 

 Core developer: shares, co-designss or refine the core structure or components of the open 

source hardware product. Mostly joins the community in the very beginning  

 Feature developer: develops new or refines existing features related to the product. Most 

are buyers and join the community after sales begin.  

 App developer: develops new or refines existing applications. Most join in the community 

after the products have APIs. 

Product Testing Improvement 

 Active consumer: gives feedback about user experience, expresses needs, and proposes 

new ideas, features or recommendations to the firm.  

Community facilitation 

 Tech facilitator: answers technical questions. 

 Non-tech facilitator: proposes or organizes online or offline meetings, giving suggestions 

for documentation, forum management etc. 

 Sharer: Shares related projects to the community 

Managerial activities or resources 

 Mentor: helps the firm in planning business strategy, joining during the early stage. 

 Resource introducer: introduces financial, HR, manufacturing, and partnership resources 

to the firm, joining during the early stage 

 Information collector: shares market news, competitor info or other opportunity 

information. 

 Advertiser: writes blogs, sharing news about the firm in their personal networks 

4.3 Community’s response to a profit-seeking purpose 

One might think that the firm beginning to seek profit would drive the community away. Actually, the 

community interviewees showed significant understanding in this regard. One interviewee told us that 

“No one will work on it forever without any pay. At least, I hope he (the founder) could get something 

out of that. Otherwise, he would get a job. “ Another interviewee said, “I believe this is the best way 

(profit-seeking way) to get the project done”. Most interviewees didn’t care about the economic 

purpose since they need to pay for materials, either from the firm or from somewhere else, to get the 

product whether the firm is for-profit or non-profit. However, they mentioned something interesting 

about how economic purpose may influence their expectation on the quality and progress of the 

product and the development process. If the firm is or becomes for-profit, the community may pay 

more attention to the novelty, purpose, and quality of the product and the entrepreneurs’ personal 

charm and the firm’s community management methods. When community members join a profit-

seeking project, they would expect the product to be elegant and of good quality.  

Novelty is an important factor to attract core developers. One community interviewee who was a core 

developer told me that he joined the community since “From the design of the product, I can feel the 

founder’s imagination and artistic charm.” Entrepreneur’s personal charm can inspire and motivate all 

community members to contribute. Community members are able to feel the efforts of the firm’s 
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community management. “I really miss the day when E (the founder) was around (on forum). Now I 

don’t think the community manager understands what people are saying.” 

One thing to be noticed is that we may have a bias in sampling, as all interviewees are active 

community members who already made good contributions to product development. They may have 

more positive attitudes towards the influence of profit-seeking purpose.  

This section of the research generated a set of hypotheses that are worthy of further study: 

H1: profit-seeking purpose doesn’t influence the community’s willingness to contribute 

H2: The product’s elegance positively influences the community’s willingness to contribute 

H3: The entrepreneurs’ engagement with the community positively influences the 

community’s willingness to contribute 

H4: The firm’s community management positively influences the community’s willingness to 

contribute 

5 CONCLUSIONS AND FUTURE WORK 

In this paper, we are interested in behaviors of the associated community in firm-led open source 

hardware projects. We used interviews, case studies, and grounded theory to address 1) how the 

community contributes to the project; and 2) whether being firm-led and profit seeking eliminates the 

willingness of the community to participate. Through interview and forum data, we formulated a 

community behaviors and roles framework. Some qualitative evidence has been gathered about 

influencers of the community’s willingness to participate. It is shown that profit-seeking purpose does 

not necessarily drive the community away. 

In future work, we intend to improve our understanding of community behaviors in the following 

dimensions: 

 What influences the community’s willingness to contribute? 

 How does the community’s contribution influence the company’s performance? 

 How do entrepreneurs make decisions on adopting of the community’s contributions? 

 How do companies motivate their communities to continue contributing?  
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